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1. General Information

Project : Tropical Equatorial Shelter Kit

Region/Country: Humid Tropical Forest of Africa/Cameroon 4
Report date: 30 April 2019

Type of operation: Research and Development

Requesting Organization: Al-CRL

2. Context

National Red Cross and Red Crescent Societies in Africa are often called upon to take the lead in different
crises. It is therefore necessary to equip them with effective shelter solutions designed in a participatory
and innovative way.

In the context of countries with humid tropical forest, we have currently limited available emergency shelter
solutions: the IFRC Shelter Kit (composed of Shelter Tool Kit and 2 tarpaulins) and the IFRC family tent.

These two solutions are poorly adapted and lead populations not to occupy shelters during the day
because they are considered too hot or they are likely to be flooded regularly during rainy periods.

Al-CRL hereby request the IFRC-SRU to conduct a R&D study to develop a context based emergency
shelter kit adapted to the predefined context of the humid tropical forest in Africa.

3. Outcomes

This R&D project intends to improve the future emergency shelter operations and the living conditions
of the population affected.

The focus has been placed on the design and development of a contextualized Emergency Shelter Kit
adapted to the humid tropical forest of Africa named Tropical Equatorial Shelter Kit (TESK).

4. Outputs

The following objectives were achieved during this R&D project and the Cameroon mission

o Documentation of context information based on State of the art (background research) field
observation, market visits, interviews with Cameroon Red Cross and if possible with other
shelter actors present in the country and the region

o Validation of the Shelter prototype with a participatory exchange with RC volunteers and local
people

e Definition of the improvements/adaptations of the Tropical Equatorial Shelter kit based on the
field information

o Documentation of the Tropical Equatorial Shelter Kit with the description of used materials,
designs, BoQ, and assembly instructions
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5. Activities

The project activities were performed in collaboration and with the support of AI-CRL and CRC
following the agreed methodology and ToR for this project (ToR in the Annex).

5.1 Methodology
The proposed methodology is based on the following steps:

e Defining the requirements and context as the base of the design
In collaboration with AI-CRL, defining the criteria for the design of the shelter kit, including area, price
and expected durability.

e Prototyping the Tropical Equatorial Shelter kit
Documenting context information based on field observation, market visits, interviews with Cameroon
Red Cross and if possible with other shelter actors present in the country.
Empiric design and validation of the Tropical Equatorial Shelter kit prototype with a participatory
exchange with the local staff.
Definition of the improvements/adaptations of the Tropical Equatorial Shelter kit prototype in
collaboration with the Cameroon National Society.

e Verification workshop and monitoring period
To ensure the quality, performance and adaptability of the Tropical Equatorial Shelter kit, two
prototypes were built in March 2019 (Edea — Cameroon). A monitoring period was defined to
document the performance of the shelters in real conditions.

e Final design and documentation
Production of a set of final documentation including graphics, BoQ and assembly instructions to

facilitate the sensitization and dissemination activities.

5.2 Defining the requirements

A participatory session using the basic concepts of the Functional Analysis procedure was conducted
by the SRU together with AI-CRL. During the session, the activities where organized as follows:

e Limits: questions focussing on When? Where? and How? the TESK will be designed for

o Objectives: this session focussed on a wider mix of operational questions that include, the
number of beneficiaries per unit, operation conditions (weather), logistics and materials and
techniques to be used.

o Requirements: the last part of this participatory session focussed on the quantification of the
predefined criteria’s. Eg. Minimum shelter surface of 18m?

The first output of this participatory session were the following design bases:

Predefined bases of design

e Limitations:
Although the project was conceived with a regional scale, for operational reasons a country
has been defined as a working base to then try to extrapolate/adapt the results to the different
countries of the region. The cyclone prone region of East Africa is excluded from the objective
of this project.
Al-CRL appointed Cameroon as the country to begin the works and conduct a R&D mission.
e General:
Durability: 6 months
Surface area: 17,5 m2 (5 people according to sphere standards)
Price: 200 €
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e Materials:
IFRC tarpaulins and other locally procured materials
e Construction technology:
Inspired by the techniques of building temporary vernacular shelters in the humid forests of
Cameroon
Protecting from rain and soil moisture

5.3 Getting context information
Climate and background information

The Tropical-Equatorial region of Africa has two main different climatic zones.
While to the East African coast the “Grasslands” are predominant, the West coast is mostly covered by
“Rainforest”.

The focus of this project has been placed on the design and development of a contextualized
Emergency Shelter Kit adapted to the humid tropical forest of Africa.

The image shows the distribution of the different major climate regions of Africa.

MAJOR CLIMATE
REGIONS OF
AFRICA

2 ~
>

Tropical climates
Bl reinforest
[[] Grassiands

[ semisri ; 4
78 =0 |
B oesert LSk
Subtropical climates BN o
7>\

[ Humid Subtropical
- Desert

Hightand climates

Highland
(varies with ahtitude)

Image from Encyclopedia Britannica INC.

Cameroon is placed on the central region of West Africa and has a wide variety of vegetation and land
profile with high and low lands. From Tropical climate with Sahel characteristics to Equatorial forest
with heavy rain periods, the variety of climates in the country is representative of the sub region of
West Africa.

Following the operation requirements and capacities of Al-CRL, the IFRC-SRU has undertaken the

research and development mission to Cameroon with the aim of developing the Equatorial Shelter Kit
and validating the solution with the participation of CRC volunteers.

CRC has designated a site for this mission with equatorial forest climate and periods of heavy rainfall.
The selected site was Edea, in the region of Douala, 175 km from Yaoundé (3h by car approx.).

........................................................................................................................................
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The next image shows the main climatic region in the country.

Image National atlas of physical development of (Cameroon).

Working in the context of equatorial forest and periods of heavy rainfall has provided the opportunity to
develop, validate and monitor the shelter solution proposed by the IFRC-SRU in similar common
conditions than in the West tropical region of Africa.

Vernacular architecture techniques and materials

The traditional/vernacular architecture is generally well adapted to the context and represents a
source of technical solutions and a picture of the cultural preferences of the community. In order to
record some of these solutions, constructions, techniques, and used materials, the IFRC-SRU has
visited a set of representative villages recommended by the CRC in Edea.

To collect representative examples of the local architecture, three villages where appointed. Starting
from Edea and moving in the south-west direction along the Sanaga River we visited the villages of
Dizengue, Mouanko and Yoyo | &II.

The examples were documented by exchanging with the local people and taking pictures. Relevant
construction examples were identified in beaten earth houses in Dizangue; temporary bamboo
constructions in Maouanko, and semi-permanent constructions with wood structure and palm leave

cladding in the Yoyo villages. Particularly interesting for the documentation was Yoyo Il and the old
fish market built with a stilt system (pile dwellings).

The next image shows the situation of the visited villages and summarizes some of the documented
examples.
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DIZANGUE | Beaten earth/Adobe houses with bamboo structure
MOUANKO | Extensive oil palm, bamboo and rubber plantations
YOYO I Constructions with bamboo/or branches structure and palm leave cladding

YOYO II Plaphitic constructions with wood structure and palm leave for roofing

Market visit and purchase

Correct implementation of the shelter prototype is directly linked to the tools and materials available in
the local market. During the visit, we have identified architectural solutions that are linked to materials,
tools and the correct implementation during the construction process. To ensure the availability of the
selected materials for future shelter operations, the IFRC-SRU has visited Douala that is the economic
center of the region. We have collected information from different suppliers including international stores,
open markets, and small road shops.

The direct purchase of construction tools including protection elements was done during the market visit.
Construction materials to build the shelter prototypes were ordered. Due to the extended availability of
“vegetal local resources” the materials such as bamboo, palm, raffia or others are commonly ordered
from one day to the other. For bigger quantities, the order has to be done with the precaution of a few
days before the construction date.

The following picture provides a view of the used tools during the workshops in Edea.

% . —

........................................................................................................................................
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5.4 Workshops and prototypes description.

The IFRC-SRU conducted a participative workshop in collaboration with CRC to design and build two
shelter prototypes. The activity took place in a plot of the CRC regional office in Edea.

The next image indicates the position of the CRC regional office.

I

I CRC regional office’in-Edea
: N3‘;'7'16"; E10%08'43"

"
The CRC office is located in the urban area of Edea with access by a secondary non-pavement road and
family houses as neighbors. The space used for the workshop was in the backyard of the CRC offices.

The ground was not regular with a maximum difference of 1,50m level, two trees, debris and a surface of
180m?2 approx. Drawings of the plot are available in the annex.

The next picture shows the space for the construction prior to the workshop.

The particular characteristics of this plot as well as the reduced space guided the reflection to work on
the construction of two different shelter prototypes.
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e First prototype
This shelter tempts to provide a solution for a plot with an intense difference of level in a reduced space.
Taking inspiration from the Yoyo villages and the pile dwellings together with palm leaves as cladding
material, this shelter provides a covered surface of 18m2 over a platform of 24m2 (6x4m)

JA o X 28 L
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The chosen structural material was bamboo cane in different formats, 4 and 6 m long and 8cm diameter
for poles, beams and main structural elements. The shelter roof and walls were done with the same
bamboo cane but splitinto 4 or 6 pieces each.

y

% UL ‘-'

The walls were inspired by the traditional houses with bamboo pals that are attached to the main
house structure observed in Dizangue. However, in this shelter prototype, the finishing is done with palm
leaves attached over the bamboo panels. Adobe was not used for the construction of this emergency

shelter.

0 0000000000000000000000000000000000000000000000 000000000 000000000 000000000 000000 000000000 000000000 000000000 000000000 000000000 c00000nsss
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Finally, the roof was inspired on the pygmy constructions with a dome shape made with split bamboo
arches, covered with a locally purchased tarpaulin and finished with green leaves.

e Second prototype
Before beginning the construction of this shelter, a surface of approx. 36 m2 was prepared with ground
excavation and removal of debris, wood, and fibro-cement pieces in order to receive a regular, clean and
flat area.

This second shelter responds to a plot with a flat and regular surface in a reduced space. Inspiration has
been taken from the Bamileke and Bamou villages with their characteristic construction with cone-
shaped roof and grass claddings. The covered shelter surface is 20,25 m2 with a central height over 4 m.

0L a & - Lo,

The main shelter structure is a bamboo pyramid over a framework placed directly over the ground. The
ground projection is 4,5x5,5 m and the central height over 4 m. A secondary framework is placed at 2 m
over the ground to facilitate the work and guide the wall pieces to come into the shape.

11
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The structure of the walls is made up of 140 vertlcal pleces of cut bamboo each 7m Iong The bamboo
pieces fixed to the ground and mid-high frameworks. Finally, all bamboo pieces are joined together at
the head of the pyramid.

Green panels of 2x0,6m made of palm leaves (raphia palm) were the material used for the cladding.
Green panels are commonly used in traditional Bamileke construction. It is also a common material
produced locally in the southern half of the country (forests). This material is much appreciated by
volunteers. Each panel is made manually from the leaves of the Raphia palm. Therefore, the leaves of
the Raphia palm must be green (freshly cut) to allow manual processing. The panels must be ordered at
least 48 hours before use and depending on the amount requested the production time can be much
more than a few days. The whole system was finished with a canvas purchased locally and attached
with nylon ropes to the head of the pyramid (hat).
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5.5 Monitoring period and comparative analysis

A monitoring period of 5 weeks was defined. The procedure was agreed with a weekly visit to

document the condition of the prototype in a predefined matrix supported with pictures. All this
information was transferred by email/WhatsApp every week.

The predefined parameters for monitoring:

e Climate — temperature, rain, wind and other relevant climatological events.
e Structure — visual inspection focussing on the general aspect of the shelter structure, joints,
deformations and/or defect pieces.
e Cladding — identification of damaged pieces or elements, water proofing.
e Durability — insect attack or other damages.
e General comments
The following matrix summarizes the collected information during the monitoring period.

Prototype Cladding Durability General comments
s -

Very hot Stable no No damages
2 days rain deformation

Cladding panels General satisfaction

stolen

Hot, strong Stable without  Split bamboo for No insectattack  Good protection against
wind 4 days visible the ground with rain and wind, feel safe
raining damages small deformation

No insectattack Good ambience

Very hotwith  Stable no

Small split Mud andwater  Only the bamboo
bamboo inside the deformation to highlight
deformationinthe bamboo
walls framework over

the ground

No damages

No insectattack

Good ambience

........................................................................................................................................
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during the Deformation Same deformation No insectattack Sand and mud inside the
week on wall base than last week shelter

bamboo
Heavyrains  Stableno Dry leaves on No insectattack Bamboo change colorto
with strong deformation walls have flown yellow, good ambience
wind, hot

No changes “hat” Tarpaulin No insectattack  As tarp has flown away,

from lastweek has flown away rain inside the shelter

=X Extremely No changes No changesfrom No insectattack Big rain seasonis about

hot, lightrain from lastweek lastweek to start, would be a good

ideato follow the
shelters during this
period.

P2

Preliminary comparison

Complementary to the monitoring period, a summary evaluation of the recorded data is carried out.
This evaluation aims to identify the key parameters to define the design of the final model. The
identified parameters are: building complexity; unit price; construction time; covered surface and
model adaptability.

The following graph represents the values of each prototype according to the defined parameters.

Building Covered

Construction time
surface

Unit price Adaptability

complexity

Shelter can be
. . Time during the used in different
. . Material price ] . Total covered
Skills to build the " workshop including - context such as
: in the local . surface inside ;
shelter and security market exercises and the shelter plot in pendent,
exchange or forest with
dense canopy
Scale: Scale:
1 low Scale: Scale: Scale: 1 low
2 medium 1x100€ 1xday 1x10m2 2 medium
3 high 3 high

Summary comments of the comparison

Building complexity: the process to build the prototype is mostly repetitive and the needed skills to do
it (cut or split bamboo, and make simple joints) are similar. The main difference is regarding the risk to
work at a height of 4 m that is needed for the second prototype at the head of the pyramid. The first
prototype gets better performance with this parameter.

Unit price: the unit price obtained as the total price of the used materials to build the shelter. Men
hours and tools are not included. The prototype number 1 is 45% less expensive than the second.
Construction time: the time for building the shelters during the workshops. This includes discussions
with volunteers, particular explanations, testing different techniqgues among others. In real conditions,

the construction time will be much less. The two prototypes demanded a similar time for the
construction.

........................................................................................................................................
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Covered surface: this is the direct measure of the covered ground surface inside the shelter. The
second prototype has a bigger covered surface.

Adaptability: this parameter reflects the capacity of the shelter to be implemented in a different context
i.e. plot with irregularities, low and dense canopy, floods. Due to the rigid platform that can be built
over stilts the prototype 1 has more flexibility and would provide better adaptability.

Prototype lafter 5 weeks of monitoring Prototype 2 after 5 weeks of monitoring

6 The Tropical Equatorial Shelter kit

6.1 Structure

e Ground platform and Marking-out
The shelter design includes the concept of a semi-rigid ground platform of 6x4m. This platform has a
footprint area of 24m2 (4.8 m2 person for a family of 5 - Sphere Standard 3,5mZ per persons). The
used material is bamboo cane with approx. D=8cm and two longitudes of 6 and 4m.

The first layer of 5 parallel bamboo pieces of 6m long are placed to start the ground platform: the two

outer sides with a 4m distance between them, another two bamboo canes at 60cm offset from the
border to the interior and the last bamboo placed equidistant from the bord

ers (centred).
} " AP S 3

Construction of the semi-rigid platform during Edea workshop
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Second layer of 11 equidistant and parallel pieces of 4m long placed perpendicular to the first one. All
pieces are attached between them in each crossing point defining a grid of 6x4m.
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Pre-cut boves 3xTcm
TESK semi-rigid ground platform - plan view

The rationalization of the dimensions of the shelter also facilitates the staking-out process. Using the
basic method of “3;4;5” ensures the regularity and quality of the construction. A reduced variety of
pieces also means simplified logistics and easier quality control.

e Anchoring points and wall structure
Six anchor points are placed to fix the ground platform. Vertical bamboo pieces of D=8cm and
L=1,80m distributed uniformly are the designed elements to work as pillars for the walls and anchors
to the ground. Each piece is buried 30cm into the ground, fixed to the ground platform in the crossing
point and reinforced with two brazing pieces made with the same bamboo cane.

N 3 g g 5 o i, s % A, DN bt - S R i RO o £e AU
Construction of the anchoring points and walls structure during the Edea Workshop
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One lintel piece of 6 mlong and D=8 cm is placed over the pillar heads parallel to the long side of the
ground platform. The structure of the two sidewalls will be finished with a 6 m long lintel at 1,30 m
high.

Bamboo pole

Bamboo lintel - wall structure Md=8cm; L=1.8m
L i

Bamboo Brazing
d=8cm; L=1.5m

Semi-rigid platform

12

(3]

8 4 .

o } { | Anchoring :

7 ' L 30cm deep o
A 22

TESK design - anchoring points and walls structure

With the measures undertaken to stabilize the structure and make it self-supporting, the depth of the
excavation will be in function of the soil context with minimum 30 cm deep for each pillar. Additional

measures can be necessary to ensure the structural stability depending on the soil type and shelter
exposition to the wind pressure.

e Roof structure
The design includes the vault concept for the shape of the roof. The vaulted shape is linked to the
flexibility of the material used. This form requires the additional support of a central "bridge" or lintel
beam located 2,35 m above platform level. This bridge is a 6 m long bamboo cane; D=8 cm on
bamboo pillars. Each pillar is placed with a shallow foundation (approx. 30 cm) and fixed to the ground

platform in its central axis. The bridge system should have a set of bamboo cane brazing elements
D=8 cm max. to ensure stability in all directions.

el OB |
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TESK design — Vault structure front and side view

The geometry of the vault was created through arches made of split bamboo cane. The arches fixed in
a pre-cut space on the outer pieces of the ground platform. Each cut made with a small hand saw for
green wood and a machete. All cuts were placed next to the heads of the short pieces of bamboo that

formed the grid of the ground platform. Next to each bamboo head there would be two cuts on the left
and right.

Construction of the vault arches during the Edea Workshop

The bamboo pieces are bent over the shelter and fixed over the side lintel. Each bamboo arch crosses
over the lintel bridge and is finished by fixing the split bamboo pieces that join over the shelter

perpendicularly to the vault axis. The central height of each vault arch is limited to 2,35 m over the
ground platform.

e Structural variations and shelter flexibility
The described structure design responds to a ground that allows digging and presents a flat surface or

gentle slope. The concept of a regional shelter kit requires a shelter design that can respond to
different contexts.

The semi-rigid ground platform together with some few measures to stabilize the structure, makes the
shelter easily adaptable to different contexts.

........................................................................................................................................
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The experience of the workshops in Cameroon shows that by adding small elements to the semi-rigid
ground platform, the shelter would provide an effective response for a wide range of contexts.

Here a summary description of some of the common situations where the shelter can be implemented.
Sloping ground

The workshop in Edea (Cameroon) has proven that the solution of a semi-rigid platform can be a good
solution also in sloping ground. By extending the 6 pillars and adding a brazing (crossing) system
between them, the shelter platform become a “raised platform”. This solution appears as an effective
alternative for positioning in a slope.

TESK design —with sloping ground
Floodable ground

Same concept and solution for slow floodable ground: extending the pillars and raising the platform
the shelter would be over the flood level.

TESK design—Floodable ground
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Hard ground no option to dig
It would be likely to face the situation of a rocky-ground or a pavemented plot to set up the shelter.

In this case, the proposed solution would include shortening the 6 pillars at the ground level (wall

pillars of 1,50m for 1,30m walls). The brazing bars from the semi-rigid platform to the head of the
pillars will ensure stability making the shelter operative also in this context.

TESK design—hard ground
Short durability (transportation)
A lightweight shelter without anchors would be easily transportable.

At the same time, a shelter without anchors will be a weak lightweight construction exposed to the
wind. The use of ballast anchors to reduce the risk of uplifting would be a good alternative for these
conditions.
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e Roof variations
The shape of the vault structure depends directly on the flexibility of the available materials. The
Tropical Equatorial Shelter Kitis a regional design and local markets condition the availability of

materials. If flexible material such as bamboo is not available in the local markets, the shelter can be
easily built with rigid materials.

In this scenario, the floor platform, the walls, and the lintel bridge have the same geometry, but the
roof would have the shape of a gable roof with two slopes of 35 degrees and 2.50m in length from the
bridge to the eaves.

6.2 Cladding systems and interior finishing

e Ground finishing
The semi-rigid platform offers a wider range of advantages, including the protection of the inhabitants
from soil moisture that was a requirement for shelter development. At the same time, this solution
requires a soil layer inside the shelter. The Edea workshop shows the good results of a continuous
layer of split bamboo attached to the grid of the semi-rigid platform. During the workshop the material
used was bamboo, but alternative materials can be used for this purpose, e.g. raphia palm, regular
branches. Prefabricated panels would be an alternative for shelter operations with massive distribution
of items.

Construction of the groundvintérorfinishing durig the Edeorkshp

e Vault cladding
The designed cladding system for the vault has two layers.

The inner layer covering the vault structure is made of waterproof IFRC tarpaulins (4x6) placed over
the bamboo arches. The long side of the canvas extends over a piece of split bamboo that helps

........................................................................................................................................
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stiffening the edge. From this edge, four fixing points per side help to tension and secure the canvas to
the shelter structure with a 4mm rope.

Constrtio of the first Iaddln layer overhault durigthe Edea orkshop

To ensure that the system stays in place, the second set of bamboo arches is placed over the canvas
using the same technique as before. The canvas will pass over and under each of the bamboo arches,
avoiding the "sail" effect and providing additional strength to the entire system

Construction of the second set of bamboo arches over the tarp during the Edea Workshop

The second, outer layer is made with palm leaves fixed to the bamboo arches on the canvas. The
palm leaves protect the shelter from UV radiation, reduce the noise of rain on the canvas and finally

provide an effective thermal insulation layer. In addition, depending on the type of palm leaves used, it
would be possible to climb over the shelter.

........................................................................................................................................
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! . X P : o / v
Construction of the second cladding layer over the vaultduring the Edea Workshop

e Wall cladding
Wall cladding with panels made of split bamboo pieces fixed to the pillars and lintel structure. The
walls can be finished with vegetable leaves (palm or others) depending on availability.

Interior view of wall with bamboo panels during the Edea Workshop

This system allows a fluid circulation of air (ventilation) that helps to reduce the sensation of intense
heat and at the same time provides the necessary privacy inside the shelter.

6.3 Logistics

The proposed design for the TESK is an emergency shelter that have proven good results in terms of

resistance, cultural acceptance and market availability. The different variations for the local material
verified the adaptability of the proposed solution.

Itis pertinent to flag that the use of new materials that are not well known by beneficiaries can
negatively affect the acceptance and change the cultural approach of the TESK.
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The conception of the improved shelter solution includes the flexibility in terms of selected materials.
The bamboo cane used for the structure can easily be changed to local sourced wood or raphia
palms, and the IFRC tarpaulin on the vault can be changed for vegetable panels.

The concept of the proposed TESK offers the possibility to distribute an item combination or complete
solutions or just the key elements such as tools for construction and tarpaulins.

Furthermore, this kit conception facilitates the distribution in logical phases of the building process and
seasonal requirements.

The following table presents the cost of the TESK, using the best value for money prices for 1
prototype and from local suppliers in Edea - Cameroon (as of 2019.03).

Tropical Equatorial Shelter Kit \201,94€

Subtotal Materials

Material XOF Euro* Quantity Price
Bamboo L=6m D=80mm 450 0,69 30 20,7
Bamboo L=4m D=80mm 350 0,53 20 10,6
Oil palm leave L=4m 300 0,46 20 9,2
Deco Palm leave L=3m 300 0,46 30 13,8
IFRC tarp (4x6) 25000 19650 30 2 60
Rope 6mm/ 100m 6000 9,16 2 18,32
Rope 10mm/ 100m 15000 22,90 1 22,9
Metallic wire (roll) 1000 1,53 3 4,59

Subtotal tools

Tools XOF euro Quantity Price
Machete 2500 3,82 1 3,82
Hand saw (green wood) TRI saw 16375 20 1 20
TS32

Spade Shovel 3500 5,34 1 5,34
Combination pliers 1500 2,29 2 4,58
Digging bar 1800 2,75 1 2,75
Hammer 15009 3000 5,34 1 534

The total price for one TESK in Euros (*1Euro=655XOF)

201,94 €

........................................................................................................................................
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6.4 TESK (SPC) Specifications

e Tropical Equatorial Shelter kit - General information
The Tropical Equatorial Shelter Kit (TESK) was designed as a context base emergency shelter
solution in the Tropical Equatorial region of Western Africa.

With this regional approach, supporting the strategy of a common concept with a stable structure, and
specific technical solutions can be easily implemented into the particular Tropical Equatorial
predefined context with the good performance.

‘ Requirement Value
Shelter footprint Min 24m2
Approx. price per unitin the local market 201,94€
Construction time 1to 2 days
Target durability of the shelterin predefined conditions Min 12 months
Warehousing tools & tarp Yes
Construction with local materials Yes

The TESK is specifically designed for distribution after a disaster in which the shelter capacities of the
population have been affected.

Itis designed for a family unit of five persons and one kit per family.

The full version of the TESK includes tools and materials.

. TESK list of material

TESK after Edea Workshop Cameroon

Tropical Equatorial Shelter Kit

Material for local purchase (livestock) Unit Quantity
Bamboo L=6m D=80mm Cane 30
Bamboo L=4m D=80mm Cane 20

Oil palm leave L=4m Unit 20
Deco Palm leave L=3m Unit 30
Tools and Materials for Prepositioning Quantity
IFRC tarp (4x6) 25000 Unit 2
Rope d=6mm Roll 100m 2
Rope d=10mm Roll 100m 1
Metallic wire Roll 3kg 3
Machete Unit 1

........................................................................................................................................
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Hand saw (green wood) TRI saw TS32 Unit 1
Measuring tape Unit 1

Spade Shovel Unit 1
Combination pliers Unit 2

Digging bar Unit 1

Hammer 1500g Unit 1

e Tool and Material Specifications for prepositioning
Tarpaulin - General Information

Reinforced flexible tarpaulins for temporary shelter or personal protection.

For individual shelter purpose, it is recommended to use the 4m x 6m tarpaulins.

A pre-cut piece of 4m x 8.5m from a roll of, 4m x 60m rolls can be used.

The sheet has six reinforcing bands to provide reinforced attachment points.

The side bands are provided with pre-punched holes. Attachment systems, such as ropes,
nails, etc, should take advantage of the reinforcing bands and the pre-punched holes.
Expected life span of 2 years minimum in the strongest tropical condition.

This product was developed in an inter-organisation research project, and its specifications
are more adapted to our use compared to the usual plastic sheets available on the market (in
terms of durability, waterproofing, sheltering capacities, usage versatility, re-use and
recycling, etc).

It is not recommended to use other types of plastic sheets.

The life cycle of the material is long lasting through recycling and can be used as second-
hand raw materials for other products. Many usages have been observed, such as bags for
recycled waste collection, car tarpaulins, raincoats, personal bags, etc.

The rolls are packed individually and loaded with special pallet based cradle. The tarpaulins
are packed in bales of 5 units, without individual packaging.

Plastic tarpaulins and sheeting are subject to International Purchase Frame Agreements with
validated manufacturers. Refer to your HQ before purchasing.

Attachment point examples, and typical use in: "Plastic Sheeting" booklet from IFRC/Oxfam
on http://www.plastic-sheeting.org/

DETAILED SPECS ITEM CODE: HSHETARPWA406

Rope - General Information

Different types of ropes used in the SSK to attach and stitch cladding materials.

Recommended material according to the practice:

Nylon or polypropylene are commonly available and cheap, serving general purposes.

Very sensitive to UV. Dark colour ropes, in particular black, resist UV far more than light colour ropes.
Sisal and hemp are natural fibres, they resist UV very well, but rot easily.

Choosing cheap ropes when rotting is not a problem, or when natural fibres are mandatory.

Standard minimum breaking strength, and the limit of use for PP rope
Nylon / Polypropylene rope : D= 4 mm - 200kg minimum — D=6mm — 350kg minimum
Black and blue ropes are recommended for outdoors long-term use for their resistance to UV.


http://www.plastic-sheeting.org/
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Note: Some specifications may vary with national standards and local market conditions. For locally
sourced items, check the relevant national standards or specifications. Any important variation from
the EIC standard needs to be approved by a specialist.

Specifications
D=4 to 6 mm for knots and tarp fixation

Diameter D=1 to 2 mm for stitching
Number of . . .
3 or 4 for twisted ropes, according to the diameter of the rope
strand
Tvpe Twisted for all polypropylene and natural fibres
yp Braided for nylon
Material Sisal or hemp, Polypropylene, Nylon (polyamide), no recycled fibres, UV

stabilised

Black, Blue, recommended
Colour Orange, red can be used with approval
Natural for sisal or hemp

Suggested with a permanentlabel, showing: Type of rope, material,
Marking manufacturer, length, tensile strength, standard of reference, inspection
certificate reference.

Standard Specifications should conform to ISO9554

DETAILED SPECS ITEM CODE: HSHEROPEO6N ; HSHEROPEO1IN

TIE WIRE - General information
Steel wire to reinforce, attach, fix, etc., all kind of possible usage in building and repairing.

Some specifications may vary with national standards and local market conditions. For locally
sourced items, check the relevant national standards or specifications. Any important variation from
the EIC standard needs to be approved by a specialist.

Material In low carbon steel, 40g/m2, binding /tie wire.
Quantity roll of 3 kg.

Dimension diameter 1.5mm to 2 mm

Tensile strength minimum 340 N/mm?2 to maximum 500 N/mm?2

DETAILED SPECS ITEM CODE: EHDWWIRETR151

Machete - General Information

A general purpose or agricultural tool, for beneficiary distributions. Forged iron tools, strong and
durable.
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Local customs and basic tool shapes vary worldwide. Check the appropriateness of the tool”’s
shape prior to purchasing. The way in which the tool”s head is secured to the handle also varies
(e.g., sunken eye, raised eye, spike).

Generally, castiron tools are more fragile than forged tools. Some manufacturers produce very
low-quality tools. Test several samples to their breaking point prior to purchasing. Refer to strength
testing procedures in Specifications.

The terms "cast" and "forged" refer to the manufacturing process used to form the head of the tool.
Casting involves turning metal into its molten liquid state, which is then poured into a mould to form
the head of the tool.

Forging involves pounding or compressing metal, in its solid form (cold or hot red), into the desired
tool shape; thereafter, a number of other machining steps are necessary to complete the
production.

Handles are often purchased separately from wood suppliers, or can be made locally by the
beneficiaries. Where purchased, specify the required minimum length, diameter and type of wood.
Some specifications may vary with national standards and local market conditions. For locally
sourced items, check the relevant national standards or specifications. Any important variation from
the EIC standard needs to be approved by a specialist.

Specifications

Curved blade,405mm or 16", lacquered. Overall length 55cm
Blade Blade thickness 2.5mm with 3 grooves running the full length of the blade, into
which the handle is keyed.

Handle Wooden handle with 3 steel rivets plus washers.

Hot-forged carbon steel, hardened and tempered; hardened throughout the

Material . . _—

fl entire blade, but normalized past the first rivet hole
Quality No dents on the cutting edge.
Rockwell o . .
hardness C 45 minimum to 50 maximum near cutting edge.
(HRC):

Carbon content:
0.6% to 0.65%

Manganese

content: 0.6% to 0.8%
Silicone '
content: 0.30% maximum
Phosphorus )

and Sulphur: 0.03% maximum

DETAILED SPECS ITEM CODE: RAGRTOOLMAC1

HANDSAW, green wood TRI saw TSR32
Specifications

Type & Handsaw for green wood, 320mm blade,With offset teeth and spacers for
dimensions: optimal removal of sawdust
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Weight: 205¢

Blade thickness: 1mm +/- 0.05mm, protected againstoxidation

Blade protection: Protective cardboard, teeth protection with hard, plastic cover.

Seal type: laminated carbon steel, hardened and tempered

Teeth width: 4 mm

Quality of make: Soft edges, no dents, cracks or broken teeth

Handle: Wooden dismountable handle, minimum 3 fixations, polished varnish

hardwood, large opening for hand comfort when wearing gloves.

Strength testing: With the blade inserted into a _10mm-wide slotto a d_epth equa}l to 1/3_ the
blade's length, but not exceeding 150 mm, a deflection of 90°is applied
25 times in each direction withoutbreakage or permanentset to the blade.

Measuring Tape

Type: Flexible measuring tape, 20m long

Material: PVC coated polyester or steel

Quality of make: Minimum thickness according to the market availability
Weight Minimum weightaccording to the market availability

DETAILED SPECS ITEM CODE: EMEATAPMLT20

Spade Shovel - General information

A general purpose or agricultural tool, for beneficiary distributions. Forged iron tools, strong and
durable.

Local customs and basic tool shapes vary worldwide. Check the appropriateness of the tool, prior
to purchasing. The way in which the tool’s head is secured to the handle also varies (e.g., sunken
eye, raised eye, spike).

Generally, castiron tools are more fragile than forged tools. Some manufacturers produce very
low-quality tools. Test several samples to their breaking point, prior to purchasing. Refer to
Strength testing procedures in Specifications.

The terms "cast" and "forged" refer to the manufacturing process used to form the head of the tool.
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Casting involves turning metal into its molten liquid state, which is then poured into a mould to form
the head of the tool.

Forging involves pounding or compressing metal, in its solid form (cold or hot red), into the desired
tool shape; thereafter, a number of other machining steps are necessary to complete the
production.

Handles are often purchased separately from wood suppliers, or can be made locally by the
beneficiaries. Where purchased, specify the required minimum length, diameter and type of wood.
Some specifications may vary with national standards and local market conditions. For locally
sourced items, check the relevant national standards or specifications. Any important variation from
the EIC standard needs to be approved by a specialist.

Specifications

Quality: No excess of metal, no dents, no cracks.
Rockwell hardness C (HRC): 35 minimum to 48 maximum

Carbon content: 0.4% to 0.5%

Manganese content: 0.5% to 0.8%

Silicone content: 0.25% maximum

Phosphorus and Sulphur: 0.06% maximum

Dimension, full piece: 295x 225 mm

Hole diameter: front side 36 mm, back side 40 mm
Weight: 1kg +/- 509, withouthandle

Strength testing:

o Fitted with a standard hardwood handle and clamped by the blade, near the handle, in a horizontal
position, a load of 45kg is gradually applied and maintained for 2 minutes. This results in no
damage to the blade or loosening of the handle and no permanent setin excess of 25mm.

e With one centimetre of the end of the blade fixed in a clamp, the handle is moved back and forth 30
degrees. No permanent set greater than 25mm results.

e With the shovel held in a digging position, a piece of wood 37mm in diameter is hit hard against it.
The blade does not buckle or break.

Handle:

Smooth surface: no chips, rough surfaces, holes or knots. Dry, strong flexible wood. Handle adjusted to

head in order to protrude through the other side of the eye, where itis secured with a metal nail.

The other end of the handle is made in a Y-shape with same quality of wood. The branches of the Y

handle in one piece only, of good quality iron securely fitted to the handle.

DETAILED SPECS ITEM CODE: RAGRTOOLSHO3

Construction multipurpose pliers

Type: Final cut, plierand attach up 2mm hard wire

Make: each blade and handle forged as one piece, symmetrical blades
Capacity: up to 2mm hard wire

Material: hot forged carbon steel, hardened and tempered, special treatment

appliedto the blade edge

Rustproof: protected againstcorrosion with special paint

Dimensions: overalllength: 180mm
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DETAILED SPECS ITEM CODE: ETOOPLIECO18

Digging bar - General information
Itis frequently used for digging small holes in earth.

Digging bar manufactured from high-grade heat treated steel bar with one chisel point and one tamper

head.

The post whole digger has a 60mm mushroom head at one end and a 63mm bevelled chisel edge at

the other.
Length:1,75m
Shank: D=25mm
Weight: 7.7 kg +-5%

DETAILED SPECS ITEM CODE:
Hammer 1500g - General information

Standard hammer for carpenter and most of general building and maintenance work.

Specifications

Type

Construction hammer, head and handle. two sides flat.

Material

High-carbon steel head, treated to achieve a martensitic structure,
with dressed striking faces.

Quality of make

No dents, no cracks, smooth surface and edges.

Weight of the head

15009 +/- 1%

(HRC)

Rockwell hardness C

50 minimum to 58 maximum on striking faces.

Applicable standard

1ISO15601.

Handle:

No chips, rough surfaces, holes, or knots. Smooth polished varnished
surface. Dry, strong, and flexible wood. Handle adjusted to head in
orderto protrude on other side of the head, and be blocked with a
metal wedge

Applicable standard

Moisture minimum 10%, maximum 15%, under ISO3130

Pull apart test:

After two series of 25 vigorous blows with varying delivery angle,
apply a traction of minimum 50kg trying to pull out the handle, head
being fixed in a jaw, this should not create any damage to the
hammer head and the handle, and the handle should remain firmly
attached to the head.

Bending test:

For claw hammer only, apply a load perpendicularly to the axis of the
handle and close to the end, so as to obtain a 125 N.m torque,
irrespective of the size of the hammer. The load shall start at zero
and be applied gradually, withoutjerking. The test load shall be held
for at least 10s. This should not create any damage the hammer
head and handle.

DETAILED SPECS ITEM CODE: ETOOHAMMRI15
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7. Conclusions

7.1 Climatic and geographic context

The Tropical-Equatorial region of Africa has two main different climatic zones.

To the east African coast the “Grasslands” are predominant while the west coast is mostly covered by
“Rainforest”.

The TESK kit design is inspired by the Cameroon experience and responds to the rainforest region of
Tropical Equatorial Africa. Therefore, the TESK would respond to the requirements of a regional shelter
solution adequate to Tropical Equatorial contexts of the West Africa region.

7.2 Shelter response
Accumulated experiences illustrate that there are no standard shelter solutions for an effective global
response. Therefore, the development of a "Regional Shelter Solution" required a particular strategy.

The TESK appears as a flexible shelter solution. The concept proposes a series of technical solutions
that, combined, respond adequately to the identified context. These solutions are independent of the
materials available. This provides great flexibility to the requested regional response. Expecting effective
results in different contexts, from semi-rural zones to tropical forest, from flat plots to steep slopes. With

adequate training and awareness, the TESK will provide a flexible and effective emergency shelter
response.

7.3 Operational flexibility

The concept of the proposed TESK offers the possibility to distribute a full combination of items including
construction materials or simply organize the distribution of the tools for construction. This
complementary approach would facilitate the response to different requirements for a wider
geographical zone in Tropical Equatorial contexts of the West Africa region.

Furthermore, this kit conception facilitates the distribution, in logical phases of the building process and
seasonal requirements.

8. Operational challenges

8.1 Timeframe
The time for the project and the mission in particular, far from being ideal, was the result of long

coordination process with AI-CRL CRC and IFRC-SRU. This period of exchange and coordination
unfortunately, had a direct impact on the time available for project implementation.

8.2 Geographic limitations
The reduction of project time has a direct implication in the methodology used. The original proposed
regional project (early 2018) was designed with missions to different countries and a monitoring period

of an entire rainy season. After discussion, the project was changed to a short mission in one country
and a monitoring period of 5 weeks.

8.3 Inside country restrictions

The mission was from Yaounde to Edea (Duala). All places allowed the proper function of the mission
and team in a safe context. Following the security recommendations, and based on the available time
for the mission, other regions of the country that could be interesting according to the project

requirements were not visited. The collected information about traditional architecture or available
materials was partially restricted to the visited area.
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9. Recommendations

9.1 Replication and adaptation

Previous experiences like the Sahel Shelter Kit showed that a regional shelter solution demands small
key adaptations to be effective in the different countries in the region. The proposed TESK inspired on
the Cameroon workshops would provide an effective response in a similar context of Tropical Equatorial
West Africa. Specific measures within future small projects including field missions shall be undertaken
to ensure the effectivity of the TESK to the different shelter operations and context. The TESK is not
designed to be implemented in a cyclone prone area. Therefore, shelter operations inthe cyclone-prone
area of East Africa will require a different shelter solution than TESK.

9.2 Training packages

The design of the TESK proposes an innovative and flexible approach in which the shelter kit is the
combination of different technical solutions. With the flexibility to adapt to the materials available, the
TESK concept would provide an effective response for the operation of emergency shelters in the
identified context. The experience gained during the implementation of other shelter kits shows that the
delivery of specific and tailored training packages is a key factor for the success of the operation.

The TESK concept would require a set of training packages including workshops, presentations, and
adapted documentation.

Therefore, in order to support future shelter operations in which TESK will be implemented, a set of
face-to-face training packages should be delivered. Alternatively, these training courses/workshops
would be completed with online modules.

9.3 Regional expansion

The context of the east African coast where “Grasslands” are predominant is completely different from the
one used in the TESK design. Therefore, in order to achieve the expected good results in this East African
region, itis recommended to start the process of developing a specific shelter kit. The African Grassland
Shelter Kit (AGSK) can be implemented for an effective emergency shelter response on the tropical east
coast of Africa.
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10. Annexed documents

1. Service agreement

+ ( International Federation 10, Cite Henri Dunant
of Red Cross and Red Crescent Societies L-8035 Bertrange, Luxembourg
Tel. {+352) 27 55-8902
Shelter Research Unit Web www.fre.sru.org
Inovating sheltee
SERVICE AGREEMENT

for the design of a “Tropical Equatorial Shelter Kit"

This Service Agreement (hereafter the Agreement) is stipulated as of signing date between:

The ASBL Aide Internationale de la Croix-Rouge luxembourgeoise (hereinafter the “Al-
LRC"), based in Luxembourg, at 44, Boulevard Joseph Il and hereby represented by Mr.
Christian Huvelle, Director

And

the ASBL International Federation of Red Cross and Red Crescent Societies- Shelter
Research Unit (hereinafter the "IFRC-SRU"), based in Luxembourg, at 44, Boulevard Joseph
Il and hereby represented by Mr. Marc Crochet, Chairman of IFRC-SRU's Board of Directors

WHEREAS the IFRC-SRU has been established upon initiative of the Benelux Red Cross
Societies in collaboration with the IFRC Shelter and Settlements Department in Geneva and
Turkish Red Crescent. The aim was to enhance the technical capacities and resources in
sheltering within the Red Cross Red Crescent Movement to reduce shelter related
vulnerabilities and risks of people affected by disasters through improved humanitarian shelter
interventions. IFRC-SRU focuses on context specific material and technical aspects of
humanitarian sheltering and settiement solutions;

Whereas, the Al-LRC is a subsidiary organization of the Luxembourg Red Cross, which is an
auxiliary to the Luxembourg Government in the humanitarian sector and one of the currently
190 National Red Cross and Red Crescent Societies that compose the International
Federation. Amongst others, the AI-CRL aims to come to the assistance of victims of
catastrophes or widespread disasters and to support other National Societies in this mission.
The AI-CRL’s operational focus is in the field of Shelter and Settlements;

WHEREAS the Al-LRC wishes to mandate the IFRC-SRU for the development of a Context
base Emergency Shelter Kit named “Tropical Equatorial Shelter kit" addressed to support
future shelter operations in Cameroon;

WHEREAS the Al-CRL and the IFRC-SRU (individually a “Party” and collectively the “Parties”)
share a mandate to assist in the mitigation of suffering throughout the world, and share a
mission to provide assistance to vulnerable people around the world;

AND WHEREAS each Party carries out its mandate and mission abroad in cooperation and
collaboration with entities that form the Intemational Movement of Red Cross and R
Crescent Sccieties;

y
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+ ( International Federation 10, Cite Henri Dunant
of Red Cross and Red Crescent Societies L-8095 Bertrange, Luxembourg
Yel [+352) 27 558902
Shelter Research Unit Web wwow.Ifrc-sru.0R
IP00vETNg sbhelbes

NOW THEREFORE IN CONSIDERATION of the mutual covenants, agreementis and
indemnities contained herein and for other good and valuable consideration, the receipt and
sufficiency of which is hereby acknowledged, the Parties hereto agree as follows:

1. OVERVIEW

National Red Cross and Red Crescent Societies in Africa are often called upon to take the lead
in different crises. It is therefore necessary to equip them with hosting solutions designed in a
participatory and innovative way, both before the production of the materials and after the end
use.

The Luxembourg Red Cross is actively working in the Sahel region of West Afnca, but also in
other African regions with hot and humid climates.

In the context of a country with heavy rainfall, we currently have only two possible solutions: the
Shelter Kit (composed of Shelter Too! Kit and 2 tarpaulins) and the family tent.

These two solutions are poorly adapted and lead populations not to occupy shelters during the
day because they are considered too hot or they are likely to be flooded reguilarly during rainy
periods.

The current proposed project focuses on improving the living conditions of the population affected
by the development of contextualized emergency shelter kits.

Al-CRL hereby request the IFRC-SRU to conduct a R&D study to develop a context base
emergency shelter kit adapted to the tropical equatorial predefined context.
Al-CRL appoint Cameroon as the country to implement this project.

2, OBJECTIVES

Overall objective
Develop an emergency sheiter kit adapted to the humid tropical context of Cameroon
Specific objectives
* Define context and requirements for the shelter kit (climatic zone, type of materials,
covering surface, warehouse requirements.

» Work on the design of the kit in collaboration with the Cameroon National Society.
o Document the kit with material specifications, designs, BoQ and instruction manual.
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+ ( International Federation 10, Cite Henri Dunant
of Red Cross and Red Crescent Socisties 1-8095 Bertrange, Luxembourg
, Tel. (+352) 27 55-8902
Shelter Research Unit Web www.ifrc-sru.org
Inove ng shelter
3. ACTIVITIES

Following the Al-CRL request, the activities agreed will be undertaken according the following
table and based on accessibility if the sites suggested by Al-CRL within the project timeframe
so that the project can be ended by 30" April 2019, Delays due to accessibility will be not be
considered responsibility of IFRC-SRU.

Activity ‘ Action Duration
Performed in Luxembourg
Preliminary work « Definition and approval of mission ToR | 2 days
Design in Luxembourg « Incollaboration with Al-CRL, define the 2 days

criteria for the design of the shelter kit,
including area, price and expected
durability.

= Basic research on traditional shefter
kits materials.

« Preliminary design of the kit. 10 days

» Design and definition of procedures 3 days
and tools for field monitoring.

=  Mission design and coordination
including pedagogic material and
workshop structures

Coordination + Team coordination and external 2 days
communication

Administrative follow-up «  Budgetary follow-up of subcontractors' 2 days
invoices
s  Project financial reporting to Al-LRC

Documentation and reporting  «  Documentation of monitoring activities 7 days

and data analysis

« Finalization of the design, including the

BoQ.
Final manual layout ¢ Reporting and information sharing 3 days
Performed in the field (mission)
Participatory design with the e Participatory exchange with the local 3 days
local team shelter team focusses on the

adaptation and tuning (if necessary) of
the proposed shelter kit (participatory
methodology).
« Visit the local markets (price research,
material description, availability and {
purchase)

P.3|6
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‘ + ( International Federation 10, Cite Henri Dunant
o of Red Cross and Red Crescent Societies L-8095 Bertrange, Luxembourg
RT3 %A0 Yel. [+352) 27 55-3902
Sheiter Research Unit Web www ifrc 5ru.0r

YrOvEong shaiter

«  Warehousing, plot identification, tools

setup, and other preliminary works

before the construction start
Workshops and prototype «  Workshop, prototypes construction 5 days
construction (number of prototypes to be defined)

with volunteers and the NS shelter

team.
Monitoring and « Collect feedback from the volunteer 3 days
documentation team and the NS shelter team

«  Monitoring: setup tools and equipment,
training the local team to collect the
requested information and monitoring
the shelter adequacy (monitoring time
to be defined)

* Develop a setup guide in close
collaboration with local graphic
designer (draftsman) and the NS

NOTE: Operation support for the mission will be responsibility of Al-CRL
4, OQUTPUTS

Document ] Content “ Format
Main sections: - A4 document (with annexes
= Methodology and performed and references)
activities;
- Layout in line with IFRC-
Report “Tropical - Tropical Equatorial Shelter kit SRU report standards
Equatorial Shelter Kit" design including BoQ;
- Digital format
- Setup instructions - English language
- A4 1ables landscape format
5. DURATION
Jan-19 Feb-19 Mar-19 Apr-19
W1 W2 W3 [ Waiws|we|W7|WB|WIIWI0{W11| W12 |WI3|W14|W15iW16
Preliminary work
Design in Luxéembourg H
Administrative follow-up + coordination , >
Participatory design wih the ksl team : =3
Werk shops and prototype construction =3
Monitoring and docurmerdation — - =
coordination S 4 <
Documentation and reporting H
Final manual layout ‘r

Office work Field mission ; Office work

P46
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International Federation 10, Cite Henri Dunant
of Red Cross and Red Crescent Societies L-80395 Berlrange, Luxermbourg

. Tel. (#352} 27 55-8302
Shelter Research Unit Web wwwi.ifrc-sru.org
Innowvstng shelter

This agreement will be effective from January 2019 until April 30™ 2019. Upon specific request
from AI-LCR, this service agreement will have 1 field missions and duration of 14 weeks with
42 allocated working days distributed in the total

COSTS AND FEES

The following budget is based on costs estimation. Any additional services, or modifications of
the services described by this Service Agreement, such as the request for additional staff time,
will be communicated to the Head of IFRC-SRU and will be undertaken following the

amendment of this Service Agreement.
Description of cost Unit cost Factor/Duration Total cost
IFRC-SRU’s consultancy fee 42000 €
Preliminary work 1.000€ 2 days ' 2000 €
Design in Luxembourg 1.000€ 15 days ‘ 15000 €
Administrative follow-up ' 1000€  2days 2000 €
Documentation and reporting 1.000 € 7 days 7000 €
Final layout ’ = 1000€ 3days  3000€
Field mission fees 1.000€ 11 days 11000 €
Coordination 1000 € 2 days 2000 €
Operational fees (mission) 7205€
Airplane 900 € 1 900 €
Transport in Luxembourg 100 € 1 100 €
Insurance 200 € 1 200 €
Hotel S0 € 11 nights 990 €
Perdiem IFRC-SRU staff 85€ 11 days 715 €
Perdiem volunteers 600 € 1 600 €
e 100 € 1 100 €
Materials for construction 1000 € 1 1000€
Driver + transport (car + gas) in the field 100€ 11 days 1100 €
Local shelter team allowance {Perdiem) 300€ 1 300 €
Venue rental (office, warehouse, construction 1
site) 500€ 700 €
Local draft man (construction guide) 500 € 1 500€
Contingency 795€
Total | 50000 €
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+ ( International Federation 10, Cite Henri Dunant
of Red Cross and Red Crescent Societies L-8035 Bertrange, Luxembourg
= Tel, (#352) 27 55-8902
Shelter Research Unit Web wwwiifre-sru.org
Innovatng shalter
Sig ehalf of the IFRC-SRU

ﬂub\ 25.01.19

Vitale, Head of Unit Date
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\ A =

\\ﬁjz amanasail Aot 2o1%
( /

Marc Grochet, Chairman Date

¢ ¥ IRy L

Christian Huvelle, Director Date
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2. Terms of Reference

Intemabion al Federation ef Red Cross and Red Cresc entS ocisfies Sl&'lsetml]mi
Mission ToR Tropical Equatorial Shelter Kit— Cameroonme

3 }j""’ afed
Terms of Reference
Tropical Equatorial Shelter
Kit — Cameroon Mission

Cameroon 7%to 18 of March 2019

International Federation
Address Postal address
+C of Red Cross and Rod Croscent Societios .. oo socepn t Tol.: (+362; 27 85-80 10. Cite Herrl Gurant
L- 1540 Lumerntx Fax: {+353) 27 G6-0801 S5 BenEnge
SM“(!! Research Unit Lumes .,I o Ermal: o Snu@ornt - mugn i U "\r .,,,. ,1.,
R hand . . g !

........................................................................................................................................
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Intemation i Federstim of Red Cross and Red mnsmmmmmﬂ
Mizsion ToR Tropical Equatarial Shelter Kit— Camer mE

Tropica Equatorial Shelter Kit

Testing mission — Cameroon 7" to18th of March 2019

Overview

Mationzl A ed Sross andRed Crescent Societes in Africaane oftencalled upon to take the lead
in different crises. It is therefore necessary 0 equip them with effective sheter solutions
desigredin a parnicipatory and innoveat e wzys

In the contest of a countnywith heswy rainfzll, we currently limitedavailable ermergency s helter
solutiors: the IFRC Shelter it (composed of Sheler Tool Kit and 2 tarpaulins) aind the IFRG
farniby tent.

These two soltions are poorty acdaptedand le=d popuEtions notto occupy sheters during the
=y because they are considered too hot or they are Bkely to be flood=d reguiarly during r=imy
periods.

The curment proposed project focuses on improving the living condtions of the population
affected by the derneloprment of contextualizedemergency shelter kits.

AlCRL hereby request the IFRGC-SRU 10 condect & B 8D study to cEvelop a context base
ermergency’ shelter kit adgapted to the tropical equaionzl predefined contest. ALSHL appoint
Cameroon as the country toimplerment this mission.

In order 1o further develop this emergency context base sheler solution, the IFRC-SRL will
undertake a mission o Carneroon from 7™ to 15" of March 2019,

Mission Objectives
'‘Develop ahemergency sheter kitadapted o0 the humid tropical context of Carmeroon”

Specific objectives

&  Dacument cantext information based on fizld obse rvation, market visits inte reiews with
Camneroon Fed Cross and if possibl e with othershekeractors prese ntinthe countrye.

« “alidation the Shetter Prototy pe with 3 partic paory exchange with RCvoluntee rsand local
people.

« Work onthe improve me ntfadaptations of the She lber Prototype (TESK ) incoll aborationwith
the Camne roon M aional Society.

*  Documentthe Shelte rkitweith mate d 3 spedfications, designs, BoQ andinstruction manud.

Mission Outcomes

¢ “alidation of the desighassumption

o validation and if needed, update the ShelterProtobype with RCte am and local volunte ers

» workshop to buil d She lter Prototypesinduding construction docure ntati on, list of materials
[Boi), andfee dback recorded

¢ |nductionsessiontothe |ocal team formonitoring She lter Prototy pe over3weeks.

|tarratiasnal rﬂ{!ﬂfd“ﬂlﬂ
. Bujress Pﬁllm aﬂdrau
+ ( of Red Cross and Red Crescent Societios .. oo ceard Joseh Tel.; (+358) 27 55t 3, Cite Herri Durant
2 184 i Fone.: +:352) 27 56-6001 15
Shelter Research Unit . B0 dal.'a
T AT W
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Iiemmationd Federsion «fRed Cross and Red mnsmmmmm
Miszion ToR Tropical Equatorial Shelter Kit— Camer Es

Methodology

The proposed rethodology 5 dvidedinto 3sieps
1. Draft design prior to the mission - FRG-SAU office in Luxembourg
2. Testing mission to Sameroon
3. Distant Maonitaring

Minirnurn criteriz for design
The expectations ctefined by AILSHL for the shelier designare:
e Generml
Dwrbility: Srmonths
Surface are= 20 m2 (S people accordng to sphee standards)
Price: 200 €
s Natermls:
IFRC tarpaulins
Localky procured materizls
s Construction technology:

Inspined by the techniques of buiding termpomry vemacular shelters in the humid forests of
Camenon

Protecting from rainand soil moisture
Seanzh for simplified construction fwith & limited number of parts)

Mission activities

Flanned mission activities @® o B March 2013)

07 05 - A to Y ALMDE

- YALMNDE:
08 0E - AILCRL head of mission + Camenpon Red Cross contactand project presentation
S - Introduction session with the loczl foczl point (reference for this project)

- \Visit other shelter actors in fhe country

- Trawvel to Bafoussam
0903 - Misitto the local Red Cross oficeand local team
- Owemight in Bafoussam
- Field visitdirect observafion @nd local populzfion exchange
- linermry sugoest Bafoussam, | Bangengle, N lkongjolk and, Bafang and, Dachang
- Including testing site identificzfon Guogesied by AIMCRL Nkongjal)
- Cnemight Dschang
- Projgct presentation to local wolunteers
- Parficipative session on shelter desion
- Misitto the local university (o condimm )
- Owemight Dschang
- Market visit and material purchese Dechang/Bafoussam )
- Owemight to confirmm

- Workshop, prototype construcfon
- Cwemight place to confim

10.03

- Induction session on the monitoring oolsincluding simulzdton

- Partidpatory session with volunteers and local people o collect feedback
- Prototype fine tuning

- Owemight place to confirm

- Trawel to ¥ ALUNCE

- Cwemight YAUNDE

- Debriefing AI-ZSRL + Cameroon RED CROSS

- Travel to Luxermbourg

+ ( Internailonal Fedaration

— Poslal address
ol Red Crogs and Aed Crascent Societies o g | Tal.; (+358) 27 55-800E 10, Cite Herri Dursnt
- Fax: {+352) 27 55-6801 A5 Berrange

Shelter Research Unit Ermait: e sng @oroi-roUgedL URBITERONIG
i i

........................................................................................................................................
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It ermation al Federation of Red Cross and Rel Cres ent S ociefies -Shelber Research Uit
Miz=ion ToR Tropical Equaterial Shelter Kit— Cameroconmigsion

o Note: Overnight placesmay be changed according security situation

Ground support

The ground support and security urnbreliz will be provided by AI-SRL including:

Operational lewve|

Reference person in the field (focal point) for support the different project activities
Expectedsupport from the focal point:

¢ Accompany thevisitsinthe fiel[dtothe villages, university, local markets, and othersunder
reque st

¢ Support and advice during the purchase of egquipment and tools, the organization of
transport and storage on site.

*  Supportand advice forinte maltrave | s, driverandresponse uponrequest.
* Directparticipationand support onthe workshop, participatory activities, building exercise
and othe ractivitie s de scribed before.
#  Ensure the follow-upand monitoring ofthe built prototype.
Translate on the local language with wolunteers, rmarket, oozl people.

The workshop, construction, =ind monitaring
o A |ist of people, identified to participate in the construction of the prototypesinduding
beneficiaries, volunteers RedCrosste am mermbe rs, will be provided.
* Recommendedbalanced participationof English andFrench spe ake rsvol unte ers.

Logistic lewel
¢ Supporttofind accommodationat different place s
¢ |dentification of a locati onfor prototype construct on and arange me ntwith owne s,

Mote: This is an emengency shelter with & particular focus on tern porary structures built in ropical
forests in Africa

*  Transport inthe country, possible options and costswith drive rand fuel

o List ofvillages, placestovisit to exchange with the locd populationand collect i nformation
on vernacularachite chure . Onthe list of activities, the re isa sugge stion of the se villagesthat
needtobe confirmed.

Safety and security

*  NMissionundera|CRLse curity proce dure s [documentationand or Brefing at arrival 7)

®  Duringthismission, the IFRC_SRUwill NOT accessto a conflickare a.
The MOS0 Jone and conflict aress will be defined by AISRL inaccordance with the 1SRG
recormmendations.

IJpon the suggestion of Al-SHL the identified region for the testing s Mkondjok the place s
pending the approval of the Carmemon Red Cross and base an the 1SRG security
recornrendatiors.

Contacts
Antondla Vitale anionellz, vitsle @ooirouge Ju

+ ( Internailonal Fedaralion

Addirass Poslal address
ol Red Cross and Bed Crascen! Socialins i s (+358 27 GE-EE -

dgard Joseph |l 10, Cite Herri Durant

1840 L

Shelter Research Unit bt ; Ernai: ifre-sn et
A W ik
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3. List of contacted people

NEllE
and
surname

Anna
Soravito

Renauld
Bodiong

Jerome
Fontana

Ernest
Marcelin

Simmon
Pierre
Tonye

Jacques
Lionel
Ntamag

Oumar Ali
Taiga

Head of
mission

Point Focal
CRC

Head of
operations

CRC region
president

CRC shelter

focal point

Researcher

Adjoin
researcher

Organization

Al-CRL

CRC

ICRC

CRC

CRC

MIPROMALO

MIPROMALO

+237691120595

+237696596816

+237699415945

+237696123682

+237694172207

+237690860152

Email address

Anna.soravito@croix-rouge.lu

Dircab-crc@croixrouge.cm

jfontana@cicr.org

Ernestmarcelien,nyemb@yahoo.fr

Tonyesimonpierre7@gmail.com

Lionelville2002@yahoo.fr

Oumar.alitaiga@esprit.tn

........................................................................................................................................
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4. ATTENDANCE LIST
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5. TESKdrawings
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6. Assemblyinstructions
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