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Agenda:

1. Introduction and recap of last meetings findings and conclusions

2. walls, colums, beams, (loadbearing structures) weaknesses and stronger solutions
- analysis of solutions proposed in the safer house construction guidance
- experiences and potential solutions from the field

3. Materials? What environmentally friendly , green" materials to promote?

4. How to rate and select the alternative Solutions identified
- proposed matrix

5. AOB, suggestions for way forward
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House element [category)
[these elements should be used 3z quideling,
use only the relevant ones or add ather ot
mentioned; delate what iz not applicable

Description of element [as

observed]

Failure mechanism [if not built

wel]

Element

Most houses do not have the
Foundations and few which have

The building lack.s stability az it stands
on a top =oil which iz not stable and well

Solution ranking?®

Comment

Poszsible solution

Are EIC material
already available?

he house with Foundation|
stands firm on a stable

provide a compacted

construct 3 deep and

The action needs more

they make it shallow and others compacted and. This also exposes the L embarkment around the 12 an be done by owner ; 3 bricks but the purpose it
N . ground making it stronger raized foundation . .
they just make a header course and superstructure wall ko running water . " wall Serues is very essential
start wall construction risking the wall to soaking
Most of the h do not h Tizert the plated by ifi
ost of the houses do not have |\ . filure of 3 brick black point nsert the plated by liting ) ) Cost for purchasing
wall plates fized this affects the X " N N R the roof and tie it ta the - Fixtw all plates andtie S
L - Ioaded with the roofing wall the Failure izl Roofing load is evenly P Lifting the roof may . galvanized tie wire may e
even distribution of roofing load to . - . wall with tie wire ar rapes 10 them ta the w all with N
the brick th truct not controlled az it passes bo the nest distributed to bricks  relatively high tensil nieed more man power \wanized tie wi hard for the villagers to
e bricks on the superstructure Lrick with extra foroe of relatively high tensile a galvanized tie wire manage
walls strength
- : Treat timber posts for . a Esposure to rains ma
Most houses use timber pole Timber post poles are attacked by A p - X If possible consider P may
¢ d th I ¢ N ; Fuosts help to support the termites and hawe regular 0 Termicides might not be rruct damage the column if done
pos sl a"t ; :’ a:e "s_:'a o termites hence weakened and fail o rof checks if attacked by affordable cons ""CI'”Q by adobe bricks and mud
reated for termites. suppart the rocfing. R—— masonn columns mortar
Usually they use thin timber poles . "
- Small timber eazily eaten by " " "
For lintels where there are no door The bricks load effect on . The inzertion process . "
and are not strong enough to support o Insert strong poles, lintel, Fixt the lintel ta bear .
frames and where there are door th fing load, they break Iting inks top of door opening is ith thick 10 may Gause a structural he brick load Its relatively easy to afford
frames they don’t put lintels. © foofing laac, rey Fr.ela rEsuting o B aken care by the lintel with a proper thickness Failure to the wall G lel=s
Mostly not treated and not strong 2 reating paure.
Quality of the thatch iz also an iszue az
Clean grazs make s the .
most thatched houses they uze the grass The roof doesn’t get aff the water . . [applies only Far thatch roof)
) . . gl roof to have along life At least clean the grass Marrying the two can be | Clean the grass befare .
with alat of debris hence decomposes quickly kence getting into the grass . " 1 . L A lot of grass will be needed
o . . since there are no that will be on top a challenge sometimes using it For thatch .
faster than expected. ome dan't tie the casing decompaosition. decompasin to satizfy the need
thatched grazs making it prone bo wind P d
A well compacted volume of A dra F dation i Conzttr:ctrapllgtrt\.waltl Pravidi
FPlinth wall with a compacted space d material between '8 foundation is a'°f‘" = our! atan ta roviding ‘?n Raize the Foundation Malding of bricks for the
N - - stronger to bear the avoid water getting closer embarkments is the . -
protects the foundation wall from |Foundation and plinth wall blocks 7 N n . . and construct a plinth plinth wall demands an extra
N N superstructure to the Foundation and easiest thing that anly .
getting wet_ the running water to soak the - A wall around it labour
- loading effect. where the foundation is needs man power
Foundation wall 3
low consider an
The wall is overloaded with the | A thick wall support It depend with the Construct a double- The shelter consumes more
Some houses have a one-brick roofing risking human life and the load better and 7 provide supporting posts 10 auailalf;lit of polesin brick. thick wall or use brick.s and mortar to
thick load bearings walls property damage due to provides much to take the roofing load theyare: the bricks of 2 good construct double-brick thick.
al Failure 1 inside the hick wall
Construct a plinth wall ko . senzitize the A
- . . . . . |importance of putting a .
D i b tect Incase of the foundation getting | The wall is kept dry avoid water getting closer The suggested solution branedplasti The cost attached to it may
amp prool membrane protects wet the moisture is blocked to | all the time making it 7 to the Foundation and 1 can reduce the memoranerplas !c not be affordable to
the wall from the capi N ) . sheet before starting
get into the superstructure wall strong drain water away from the magnitude of the effect . everyone
q construction of the
structure quickly
superstructure wall

Side Gable CGI covered (burnt brick) Design — Iintel failing due to
heavy brick loading and lengehy span

T d
Mizzing wall plate for even diztribution af load on the wall
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Recap: foundations
Foundation solutions from safer housing guidance:

- Rubble (field stone) masonry
- Burnt brick with cement mortar
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Low cost alternative foundation -
elements o

- Damp proof membrane

- Raised plinth, ideally protected
with bricks and/or plaster

Verandas (khonde) and other exterior covered  plastic membrane protecting the wall from humidity
spaces where many daily life activities take place as in Masako, Dowa (bottom). © Jon Twingi
these shadowed spaces are very comfortable in hot ! ’ .

days. House in Penganga, Ntcheu. © Jon Twingi
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Slde Gable CGI covered (burnt brick) Design —
lintel failing due to heavy brick loading and
lengthy span

Walls with insufficient thickness and an important height are dangerous
in the events of a disaster as they are not stable enough. cc - ignasio Ngoma

L - When wooden poles are in direct contact with the
Unsupported masonry gables tend to fail in the out- of-plane dlrectlon .. . - ground and are not regularly treated or replaced,
Raising dampness creates unhealthy living conditions theyare wlfierabletorising damp and

in the event of an earthquake. This house’s gable fell after the Karonga I . . . - Gt e
earthquake in 2009. © sonia Molina - © Sonia Molina decomposition. Veranda in Lifidzi, Salima. © Jon Twingi
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wall solutions from safer housing guidance: 1

33a. RAMMED EARTH WALL - LOWER COST SOLUTION @00

5.2.2. Rammed earth walls

The rammed earth wall height should be less than 8 — 10 times its thickness.
Considering a 2,5 m high wall from slab on grade to roof connection,

the minimum allowed thickness is 300 mm.

The unsupported length of a rammed earth wall between cross walls should not
exceed 13~ 14 times its thickness. Therefore, for a 300 mm thick wall,

the maximum distance between cross walls should not exceed 4 meters,
Dyuring the building process, each compacted layer should not exceed 100 mm.
The best way to ensure the monolithic structure of the rammed walls is to pour
a sufficient quantity of water at the sub-joints every 100 mm.

Bamboo canes can be used as internal (within the wall) vertical reinforcement,
placed every 400 — 00 mm. The reinforcement must be attached to the foundation
and connected to the ring beam (if present ) at the top of the wall,

32 MAXIMUM DISTANCE BETWEEN WALLS - LOWER COST SOLUTION @00

1 100 mm

5.2.1. Sun-dried brick - adobe - walls

A typical size of 200 — 300 mm long by 140 — 145 mm wide by 90 — 100 mm high
is recommended for sun-dried (adobe) bricks.

The sun-dried bricks (adobe) wall height should be less than 8 - 10 times its
thickness. Considering a 2.5 m high wall from slab on grade 1o roof connection,
the minimum allowed thickness is 306 mm. Therefore, all structural walls must
he ane-brick walls. Half~brick walls should not be allowed.

All the walls should be well tied up with each other, so the building can act as

a box during earthquake vibration. In order to obiain an effective box-like action,
the maximum unsupported length of wall between cross walls must be limited.
The unsupported length of an adobe wall between cross walls should not exceed
13 — 14 times its thickness. Therefore, for a 300 mm thick wall, the maximum
distance between cross walls should not exceed 4 meters,

28, MAXIMUM DISTANCE BETWEEN WALLS - LOWER COST SOLUTION @O0
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5.2.4. SSB - Stabilised Soil Block — walls

If all 85B walls are provided with a ring beam that ties them together, the height
of a S5B wall should be less than 1¥ times its thickness, Considering a 2,5 m high
wall from slab on grade to roof connection, the minimum allowed thickness will
be 140 mm. Therefore, a half-block wall {140 mm thick)is sufficient to carry the
vertical and lateral loads.

In order to obtain an etfective box-like behaviour, the unsupported length of a
SSB wall (140 mm thick) between eross walls should not exceed 23 times the wall
thickness, Therefore, for a 140 mm thick wall, the maximum distance between
cross walls should not exceed 3.5 meters.

A1 MAKIMURM DISTANCE BETWEEN WALLS - HIGHER COST S0LUTION eee

Horizontal reinfs -enh: of seismic response
Horizontal joint reinforcement built into the walls improves the seismie resistance

of the masonry. The horizontal joint reinforcement should consist of Brick Force
Wire at every 4th course.

38, OME BRICK WALL - HORIZOMNTAL REINFORCEMENT - HIGHER COST SOLUTION @8e
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5.4.2. Timber/wooden ring beam

Lintels and beams from safer housing guidancCe: s o monseinse s

against termites, pine iree is recommended) or wood (blue gum is recommended),
This solution is recommended for buildings characterised by poor mechanical
properties of the masonry {adobe and mmmed earth walls).
The timber ring beam should be built using two longitudinal timber members
(base = 50 mm: thickness = 100 mm) placed in parallel, with halved joints at
comers and junctions of the walls, Transverse pieces (50 x 100 mm section) should
be placed at 400 mm distance.
H H . H . H H . The wooden ring beam should be built using two longitudinal wooden members
Tlmber “ntel - Concrete “ntel - Relnforced Concrete rlngbeam (diameter = 80 mm) placed in parallel, with halved joints at comers and junctions

of the walls, Transverse pieces (diameter = 80 mm) should be placed at 400 mm
FRONT VIEW . SECTION d'lstancl:'

frontiy stetion | I I I | I I I | " | : I ; | : I All the joints must be nailed together and firmly tied to the walls with galvanised
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What environmentally friendly , green™ materials to promote?

Adobe, Wood ?, Burnt brick?, Stone, Stabilized compressed earth blocks?, Concrete blocks?... Steel??
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How to rank the different solutions in terms of safety, affordability,
technical skills, material availability, etc.?

Very low cost

low cost

medium cost

High cost

Very high cost

Foundation

Technical affordability (range 1to 3)
Mitigation measures

Technical relevance (range 1to 5)
Mitigation measures

Social impact
Mitigation measures

(range 1to 5)

Environmental impact (range 1to3)
Mitigation measures

Cultural impact (range 1to 5)

Mitigation measures

Technical affordability (range 1to 3)
Mitigation measures

Technical relevance (range 1to 5)
Mitigation measures

Social impact
Mitigation measures

(range 1to 5)

Environmental impact (range 1to3)
Mitigation measures

Cultural impact (range 1to 5)

Mitigation measures

Technical affordability (range 1to 35)
Mitigation measures

Technical relevance (range 1to 5)

Mitigation measures

Social impact
Mitigation measures

(range 1to 5)

Environmental impact (range 1to 3)
Mitigation measures

Cultural impact (range 1to 5)

Mitigation measures

Technical affordability (range 1to 3)
Mitigation measures

Technical relevance (range 1to 5)

Mitigation measures

Social impact
Mitigation measures

(range 1to 5)

Environmental impact (range 1to5)
Mitigation measures

Cultural impact (range 1to 5)

Mitigation measures

Technical affordability (range 1to 3)
Mitigation measures

Technical relevance (range 1to 5)
Mitigation measures

Social impact
Mitigation measures

(range 1to 5)

Environmental impact (range 1to5)
Mitigation measures

Cultural impact (range 1to 5)

Mitigation measures




