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Introduction

Two outputs:

1. Research Report
2)  Methodology
0) Key findings

2. Shelter Guide

2) Recommendations
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Variable

Qualitative Metric

Quantitative Metric

Baseline

Waterproof materials

Standing water:

Are the foundations built from waterproof materials?

Are waterproof materials used up to the past/future flood
lewel?

JLeh Kat:
Are frame structures able to withstand immersion?

Standing water:
To what height are the materials used waterproof?

Loadbearing construction:
materials must be waterproof to level above flood otherwise the structure will fail.

Loh-kat:
Frame to be constructed of rot resistant timber/bamboo

[Heavy rain: YA Walls shauld be plastered te provide a sacrificlal wearing layer that can be
Are the outsides of the walls plastered? repaired without the wall structure being damaged
If mud plaster is used has it been stabilised? Earth plasters that are stabilised with lime or cement will reguire less frequent
- . N .
Sacrificial protection Ifa r.nl.u:l roof is used.has. it be?r! SltEbIhS.Ed. . repalr. . . .
If using earthen walling is sacrificial mass provided at the Sacrificial mass in the form of "toes' provided at the base of a shelter will protect
base of the shelter? the base against heavy rainfall
Is the sacrificial mass stabilised?
MSA |Heavy rain: 0.3H over hang
Are the tops of earthen walls protected by a roof overhang?
Owverhangs " . ¥ E
[Heawy rain: Thi base of a shelter should slope away from the walls
Is the base designed to prevent standing water? Roof drainage details are included
Is the roof designed to prevent standing water? Adding lime to a mud roof will improve its water resistance, improving drainage
If a mud roof is used has it been stabilised? by reducing water seeping it
Drainage
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Evidence base — Field surveys
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Evidence base — Analytical studies

O

Analysis desk
studies

Cost

+  Sustainability

»  Structural

+ Thermal/Ventilation

- Daylighting

UDI-a (%)
95 - 100
90 - 95

85 -90
80 - 85
75-80

Minimum

Average | Maximum

UDIl-a (% area)

42.1

86.2 99.9
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Key findings

135

How frequesntly does rain damage your shelter?
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Shelter Guide



Design principles
Design decision tool
Design information
Supporting information
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Water resistant foundations
Water resistant walls
Plinth and platform (and shelf and roof)

.:‘

Roof overhang
Water resistant plaster
External drainage
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0 Owerhang should be
approgimately 36" or 1/3 the ...
wall helght

a ‘Water resistant materials . .. ..., i
recommended to cill height. :

Cancrete and burnt brick are
Inherently water resistant
but mud and adobe require
stabilisation
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are ding the shelt
9 Plinth th
riternal 1l | |
Platform raises the
averall level of the
sheltar
Key
Morn-water resistant Water resistant
miaterial material
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Design Decision Tool

Wall Roof Foundation Safe & Resilient Acceptable Sustainable
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Adobe

Stabilised render

3D view

corner detail

Max. 198"

i
"7 Min, 2

Max, 115"

Max, = 155"

Ring beam and foundation shown
dashed

Window and door opening extend
to the top of the wall. The ring beam
acts as alintel

Timber, bamboo or RC rings beams
are compatible with adobe walls

Stabilised and unstabilised
blocks differ in size

------------ Unstabilised earth

 I— Stabilised earth

Level of stabilisaticn should
be informed by potential
future flooding level.

‘Damp proof membrane between
\\ foundation and wall

‘Adobe or burnt brick foundations are
compatible with adobe walls.

Embedded wooden pegs for future
veranda

Brick bonds and half bricks must
alternate as indicated in order to
connect the four walls together. Half
bricks are also required at openings

Plan [not to scale]

Seismic consideration: Sindh is a region of moderate to high seismicity. Seismic design is outside the scope of this
Eguide, the following measures will improve seismic performance. The following is recommended: Remove front
window; Use a reinforced concrete ring beam; Use piers at the corners and in the middle of the long wall. For more
information see Design Information, Seismic page

Tie Connection: A wooden peg is cast into the
wall and wire used to secure the ring beam. This
option is easier to build and appropriate for
timber and bamboo ring beams.

. Bolt Connection: A steel rod is cast into the
wall and a bolt is used to secure the ring beam.
This option is appropriate for timber and RC
ring beams

Wall is capped with a ring
beam and approximately 1°
of additional wall build up

Additional wall build u
Ring beam

Window

Min. 33"

511"

Wall Max.

‘Wall Max, 927

Section [not to scale]

Specification
Earth block Production
Plaster



For comments or queries, please contact

tim.white@arup.com
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