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PROJECT SUMMARY

CONSTRUCTION TRAINING PROGRAM

FOR THE KURTUNWAARE PILOT HOUSING PROJECT

KURTUNWAARE, SOMALIA PRV

PROJECT TEAM | A1l tééh members were provided‘bygfhé Séﬁdol'of-Archi-f

tecture, Experimental Low Cost Construction:Unit, -
- Florida A&M University. R T

TRAINING PROGRAM

BUDGET $99,183.00
APPROXIMATE
PROJECT BUDGET $4,0Q0,000.00’

PROJECT SUMMARY

Background - Somalia was one of the many African nations affected by the .
1973-1975 drought. In response to the thousands of refugee nomads produced -
by the drought, the Somali government set up 21 temporary relief camps in

the drought-stricken areas, most of which are still in use today.

In an effort to provide the nomads with an opportunity to rebuild their lives
based on an alternative life style, the government's Settlement Development
Agency (SDA) set up six permanent villages that were to have an economic base
in agriculture or fishing., One of those villages, Kurtunwaare, located on
the Sheb11i River, was established as an agricultural village.

Kurtunwaare - The village of Kurtunwaare was founded in 1975 with 4,000 nomad
families. The primary crops produced by the village are rice and corn. In
exchange for labor in the fields or village, settlers are provided with a
:ood'ration, clothing, education, health care, 2 shillings (13¢) a day, and ..
ousing.

Most of the village development effort, until recently, has been aimed at

the village's economic base, farming and its infrastructure. There was
little opportunity to upgrade the temporary housing and infrastructure, which
~were all quickly set up when the village was established. The housing built-
consisted of mud and wattle agals or munduuls with open pit-type latrines and
with 1ittle attention paid to site drainage.

Project Description - Because of these problems, the SDA, aided by the Tocal
USAID mission designed a prototype housing unit and developed a site plan that
calls for 4,000 new houses with appropriate site infrastructure which includes
a water standpipe and cistern for every ?5 houses, a composting toilet

for each house, and adequate site drainage. The first phase of the project
was the construction of a portion (400 houses) of the complete project. The
houses were constructed using the following systems:
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Concrete grade beam foundations -
Masonry walls of hand-made c1nva-ram br1ck”and§;
cement mortar. i
Conventional wood frame roof structures
Coconut palm leaf thatched roof mumbranef1mproved
with tar paper.

CRAFTS TRAINING PROGRAM SUMMARY

Crafts Training Program - The work force that was to build the project was
to consist of Kurtunwaare settlers. This required that a crafts training
program be set up for their training. The primary objective of the training
program was to train the approximately 100 skilled Taborers that it was es-
timated would be required for the project. In addition, leadership train-
ing was provided to produce the necessary crew chiefs and foremen.

The Florida A&M Team's primary contractual responsibility was to organize and
set into motion the Crafts Training Program and the training of the School
Staff of Somalis to whom the day-to-day management would be gradually turned
over. This was done by the Team between June and December 1980.

Organization of the Crafts Training Program - The program was d1v1ded 1nto the
following instructional divisions:

Unskilled Labor Experience -
Crafts Training Components
Foundations
Masonry
Carpentry
Leadership

The Crafts Training Components -- Foundations, Masonry, and Carpentry,
represented the backbone of the program by producing the skilled labor crew.
The unskilled labor experience provided each trainee with a minimum one month
weeding out, introductory period that led to promotion to the Training Program.
The Leadership Training was provided for likely candidates that had completed
the Crafts Training Program and at least two months of experience with the
production crews.

Training Method - The method of training was based on providing the trainee
with highly supervised, on-the-job construction experience by constructing
houses from the ground up that were identical to houses being built by the
production crews. This method avoided wasting time and materials on practice
structures and provided the trainees with the most realistic experience pos-
sible. This basic training concept was applied not only to crafts trainees
but also to leadership trainees. They were trained by assigning them a crew
of trainees, a plot to build on, and by giving them decision-making responsi-
bility.

School Site - The training was conducted at the school site which consisted
of one of the sites of 10 houses (called a Xubin). The Florida A&M Team
established the site which included the training houses, an. administrative

e,
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office, storage for materials, and a large equipment operation and storage
area. Once all the plots were used, the program was to be relocated on the
next Xubin..

RESULTS

By’the time the Florida A&M Team left Kurtunwaare in December 1980, the
following results had been achieved:

School Staff - A staff consisting of a School Superintendent, Instructors of
Foundations, Masonry, and Carpentry, a general Labor Foreman, and assistants
for each (10 personnel) had been trained to operate the program. This was the
most important task because it insured the continuation of the program.

Training Program Curriculum - A curriculum was developed and documented in
a manual for use by the school staff.

Sixty Apprentice Craftsmen Trained - These apprentice craftsmen (including

about 20% women) were trained and promoted to the production crews. '
Additionally, about 40 trainees were still in the program to be replaced by
new trainees once they were promoted.

Construction of 13 Houses - Twenty-five percent, or 13 of the total of 50
houses started by December 1980 had been started by crafts trainees in the
training program. Of the 13, 7 were completed.

Establishment of a School Site with Facilities and Equipment - In December,
The second school site was established with the layout of its first founda-
tion. \

~ ADDITIONAL SERVICES

Construction Supervision - Each team member providedfgenEral construction
supervision to aid in project mobilization. o

Set Up and Daily Operation of Cinva-ram Block Plant

Roofing System Investigation - Investigation and limited testing of alters
native roofing systems was carried out. : . 5

House Unit Design - Eleven a]ternative»hOUSjng units were desigﬁed“and built.

This report and accompanying drawings documqnt;thenalternative%hoﬁéiﬁg unit
.designs developed and built by the project team during their stay in Kurtun-
waare. ‘ - o



INTRODUETION

‘At the time the Kurtunwaare Pilot Housing Project was mobilized,
the Settlement Development Agency (SDA) had not decided upon a
final design for the project housing unit. What had been decided
on, was a construction system that consisted of a concrete grade
beam and piers, cinva-ram block masonry walls, a dirt floor, and

.a makuti (thatch) roof on 1ight truss framing. There was and still
is considerable resistance to the use of a makuti roof on the part
of the SDA.l :

It was agreed upon that the first house to be built in Xurtunwaare
was to be based on the design of a house developed for the Sablaale
Housing Project, a sister project to Kurtunwaare funded by the Dutch
Government and located about 150 km south of Kurtunwaare. The house
consisted of 42 square meters of enclosed space with three rooms and
an additional 8 square meters of covered outdoor space. A copy of
the original plan for thas house is in the Appendix. It was built
on the 10 plots of Xubin¢ A-1 with two variations in plan and three
variations in the construction of its roof. See Schematic Site Plan
page 10 for location of Xubin A-1.

In addition to the Housing unit described above, other units wera to
be designed and built so that the SDA and representatives from Kurtun-
waare could select the house design that seemed to be the most approp-
riate solution. This was to be done during the construction of the
first 50 houses of the pilot project.

The Florida A&M University Technical Assistance Team was asked to de-

sign a portion of these houses. The team designed the houses located

on Xubins A-2, A-3, and B-2. The house type on Xubin A-3 was designed

first followed by those on Xubin A-2. Tue house types located in.Xubin

é-ﬁ aqungin B-2 were also used as the Construction Crafts Training
chool Sites.

1 Another report has been prepared by the Experimental'Low-Cbst
Construction Unit that presents alternative roof systems that
- might be used in Kurtunwaare. '

2 An Xubin consists of 10 house plots. Five Xubins make up an. Udud
and eight Udud's make up a beel. These'site divisions dre based on
the socio-political hierarchy that is‘used to organize the present
village. S .



The design was to utilize the existing site plan, the construction
system previously described, and as a design program, the Kurtun-

waare Settlement Program Arch1tecture and Planning Analysis found

in Annex 7 of the USAID Project Paper. Portions of that analysis

are included in the appendix. The remaining design variables con-
sisted primarily of the following:

Location and orientation of the house on the plot
Plan configuration
‘Elevation configuration

Minor modifications to the construction system
while still using the same materials :

The team was asked to adhere to a floor area of approximately 40
square meters. In most cases this request was complied with except
in the design of about half of the housing units on the Training
School Site, Xubin A-2. Houses on this site represent variations
of smaller houses that could be built ranging from 26 square meters,
with one to three enclosed rooms, -up to 43 square meters.

Eleven different houses were designed. From these emerge five basically
different design concepts. fhey are denoted arbitrarily as Types I
through 5 and are identified in plan and site location on the site

plans on pages 10 through 12,

In general, it was the intent of the Florida A&M Team to simplify

the design and construction of the houses they developed and to
minimize the total amount of materials required to build each house.
This was attempted through the application of the following principles:

House dimensioning based on a 30.5 cm (12") cinva-ram
block module.

Simple square or rectangular plan.

Minimum roof span Timited in most cases_to 3. 66m (12'-0")
S1mp1e roof trusses with a lower 33 7o s]ope (8 in 12 p1tch).
Masonry gab]e ends used 1nstead of hipped roof ends

Use of lowest poss1b1e wa]] he1ght.

Door and w1ndow openjng s1ze m1n1m1zed.

\%f?.
\/



Dimensioning based on the block module resulted in a simplified
first course layout that required a minimum of block cutting.
This also led to a savings of material because most blocks cut
were cut in half.

Almost all of the plans were squares or rectangles simply divid-
ed into rooms. This minimized the complexity of all aspects of
their construction. Complicated foundation formwork was not need-
ed, unnecessary hips and valleys in the roof that would be re-
quired in an "L" shaped plan were avoided, and the general plan
~was more easily perceived by the settlers building the houses.

The shorter roof span simplified and reduced the size of the
truss. This combined with a lowered roof slope not only re-
duced the actual roof area, but also made construction easier.
Earlier roofs had been built at a 450 slope making them more
difficult to work on. The reduced slope also reduced the area
to be covered by the roof membrane, by decreasing the length of
the top chord of the trusses.

In earlier houses, hip roofs had been used. Gable ends of cinva-
ram masonry were more simply constructed, not only reducing the
construction complexity, but it also avoiding unnecessary con-
?trzgtion of hips which in a makuti roof are the most apt to begin
eaking.

In an attempt to reduce the use of unnecessary material, the walls
were built as low as pessible. In previous houses, the wall height
had been set at 2.4 m (8'-0"). This required 24 courses of cinva-
ram blocks. This resulted in a material savings of up to 17% of
that required for the 24 course wall.

Door and window sizes were reduced to a smaller size so that the
materials required to cover them would be reduced. It was assumed
that wood would be used to cover the door openings and possibly the
. window openings. This would require the use of local or imported
Tumber which are both expensive items.

Except for the Type 4 house located in Xubin A-2, Plot #10, houses
were not located on the site based on consideration of proper ori-
entation to breezes and the sun since, in most cases, this was im-
possible due to the orientation of the plots in each Xubin. Plots
should have been rotatad 900 to allow houses to be oriented for proper
ventilation and reduced heat gain from the sun on the east and west
sides. Should any of these houses be considered for use in the future,
this important aspect must be carefully studied along with window
location in the house to insure the selection of the optimum solution.



Site Plans, Housing Unit
Building Sections, Details,
and Photographs
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" HOUSING UNIT ALTERNATIVES

There are five conceptually different types of houses.. They have
-been identified as Types 1 through 5. In addition to this identifi-
cation the houses have also been identified by their locat1on on. the

~site. The foliowing chart identifies this relationship. - STREPEL

TYPE LOCATION

l-a Xubin A-2, Plot #1
b C b b, ot g2
1d ,jff“fffiplof #4{f
xifét ‘,“} fﬁﬁi fP10t #5éi
a2, Plot 6
i%é;¢  ““f?fglif?%PIOt #9;5
3 in A-2, Plot #7
e Xubin -2, Plot 41 - 0
4 xbinA2, Pt 0
'5;‘t; . xub%n,A43; P]ot #H-10

Each house type is shown on the s1te plans and then a drawing page

is devoted to it which includes its plan, elevations, and basic data.
The plan shows the basic layout, first course block layout door and
window locations, dimensions, its existing relationship to the plot,
and other necessary notes. The elevations include each house's four
major elevations. Windows, ventilated walls, and dcors are indicated
with a shaded area of coarsely spaced dots. Covered areas are in-
dicated by a shaded area made up of finely spaced dots. Other materials
or building elements are indicated with notes. The data shown on each
page includes the house's floor area, wall surface area, roof surface
area, and foundation information. Floor area is differentiated by

the terms enclosed and covered. Enclosed floor area refers to parts
of the house that are securable and have a roof and walls that totally
enclose that area. Covered floor area refers to areas that are pro-
tected by a roof, one to three walls, and are not securable. Wall
area is d1fferent1ated by whether the surface areas are exterior walls



that completely enclose and secure a space or partition walls that
divide a secured space into separate rooms. The roof surface area
is self explanatory. All of the above areas are measured in square
meters (SM?. Under the heading of foundations, will be 1isted the
length in Tineal meters (LM) of the grade beam required for that
house, and the number of piers used to support the grade beam. From
this information rough cost comparisions could be made for each house.
The cnart on the following page summarizes the data presented for
each house.

16



COMPARATIVE HOUSE DATA CHART

-HOUSE
TYPE

FLOOR AREA

(GROSS)

WALL AREA

" ROOF AREA

FOUNDATIONS

Encl.

Cov.

Total

Exterior

Part.

Total

Total

Gr. Bm.

1-a
1-b
1-c
1-d
l-e

13.4

N
[=2]
0 W o ™

13.

12.
12.

7.
-13.

0 B DD s

26.
39.
29.
39.
29.

O N NN

8

‘;‘31¥f52?

33.4
66.
72,
- 75.

NN o b

‘0O o o o
ve e . .
‘o o o o

. 75,
- .52

33.4
66.
72.

NN oY o

s
‘154;
.

37.7
54.

SN NN

14.0
- 28.0
348

38
L 269

Piers -

“Z'aﬁ‘f

2-b

335
. 26.8
.29.0

33,
26.
29.

(3]

 %6.0
50,7

N

59.5 i

135
13.5.

fﬂiib; o

Nooy

0 6

43.

781 0.0







“ TYPE 1- 'DRAWINGS & DESCRIPTIONS

ffFfVe'différeht examples of the Type 1 house wérelbuilf. 'They ar§
~all.Tocated on the original Training School site, Xubin A-2. ~ -
- They are as follows: A | , :

TYPE | LOCATION

1-a Xubin A-2, Plot #1
1-b | Xubin A-2, Plot #2
1-c | Xubin A-2, Plot #3
1-d | Xubin A-2, Plot #4

l-e | Xubin A-2, Plot #5 |

The concept behind the design of the Type 1 houses is based on the
‘use of one very simple core unit that would be built by itself,
with a roof extension that provides additional covered area, or in
combination with another core unit connected to it with a roof that
. provides a third covered space. The simplest example built is Type
1-a located on plot #1. In this case, the core and a covered area
were built providing the dweller with a secured sleeping room of a
size approximately equivalent to existing houses in Kurtunwaare and
providing a covered area for cooking and other semi-private activi-
ties that might take place outside. 't is assumed that once the
dweller is ready for more space, the covered area could easily be
walled in with a similar construction system of cinva-ram block,
locally manufactured clay brick, or mud and wattle.

Another option might be the construction of an additional room on
one of the three sides of the covered area such as in the case of
the Type 1-b house located on plot #2. Again the materials that
might be used are seen as optional to the builder based on the
economic realities of available materials at that time. In this
case, the additional core was constructed from the cinva-ram and
makuti construction system.

One of the problems with the unit on plot #2 was that the covered
area did not seem private at all. The solution to this of course
would be the construction of a wattle fence on the side of the plot
boundary. This would provide privacy and good ventilation. A
version of this was built on plot #3 (Type 1-¢). This house is
jdentical to the previous one except that it has a floor and venti-
lated wall between the two core units.

\_:_._ L
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The house on plot #4 (Type 1-d) is similar to the one on plot #3
except that the core units are larger. The core unit on plot #5

is larger still. These variations were built so that a comparision
of different size spaces could be made by those responsible for the
selection of the housing unit. The covered space on plot #4 (Type
1-d) is the smallest useful living or cooking space that was built.

The covered area on plot #5 (Type 1-e) is an example of a partially
closed covered area added to a single core unit.
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TYPE 2 DRAWINGS & DESCEIPTIONS
Three different examples of the Type 2 house were built.” .They are

also located on the Training School site, Xubin A-2  They are as’
follows:

TYPE . LOCATION

2-3 Xubin A-2, Plot #6
2-b Xubin A-2, Plot #8 . |
_Zéc . Xubin A-2,fP1dtf¥§? ‘4

Type 2 houses are similar to the housing unit proposed in the origi- -
nal project paper, except that no kitchen is provided. It is assum-
ed that cooking would take place outside the house, or that later, a
covered cooking area would be built as desired by the dweller. A
room intended for use as a storage room was included in the house on
plot #9 (Type 2-c) but it is felt that rooms 1ike this would event-
ually be used for habitation, depending on the circumstances of the
family occupying the house. An extended overhang was added to the
side of the house to provide a covered area that would connect the
rooms. This provides a sense of entry to each room that avoids the
starkness that no overhang would produce. These houses provide ex-
amples of the smallest rooms built. They are 2.44 m by 3.66 m

(8' x 12') or approximately 8 square meters of net area.

The location of these houses on the site is slightly different from

the Tocation of other houses on the site in that their long side is
located along the plot boundary that faces the communal space of the
Xubin. This arrangement provides a good sense of entrance from the

cormunal space between the houses. The back end of the plot, however,
provides 1ittle privacy. This could be remedied by each family by '
the construction of a wattle fence on the boundary lines of the plot.

2



—+ ¥
T 1

o

‘.

cluva~rum

block wall 7

SULRH

R

gende bouw <)

/\mukull ruol S~_—*

Celuva-rum
bluck walloy’

T 100

T MUl AKEA

o 'j‘u‘u;. e !16.6 M
© FOURLATION -
Grude beuwm 8.4 1N

Plers [4

=
-3

| ."»ELEVATIONS =

 odbaglu 4

MET

FLOOK AYEA (Gltiis)

Euclused To4s.5 8N
Coverad U.0 5N e
Tutal TR TR
" WALL AKEA ‘ -
" h‘a;t.erhw ,‘5‘,',",}‘;"' L
l':u'l.kliuu ,6.8’(:11 N

tw - GBS EA

L
l e
h

- T e

3.66

-

1t 1¢t 2 2 1 1 1. 1.1

L.hnm—uuu bilodék \mllL »

nOTLLIR

ENCLOGED ol

5. o

purtitlon wull - 2w bighy (1

Yy 1 I | 1 _J. %1 § ¢7%

L2y

AP
|
>~ 1
(v} H
e '
Al
51| H
: Fl-/wcml'
roa)”
wverifn

o
L]
o
a

(L

ENCLUSED HIXHM -

I 3
i i 5
1 &
I ] srade beum 27 H
- ’"Tl— | WG A0 O Y I T N O N O

_l.

- PLAN
1:50

plot boundary -’L‘

HOUSE UNIT ALTERNATIVES

TYPE 2

LOCATION A-2, #6

EXPERIMENTAL LOW-COST CONSTRUCTION UNIT
FLORIDA A&M UNIVERSITY

P.O. BOX 597, TALLAHASSEE, FL 32307

SCHOOL OF

ARCHITECTURE




/ciuvu-ru-

.- block uul;l

=1

i e :

.i‘,'e‘l 1
\|

I

360

‘ N - -
EASTE wEL
—— ¥
—e ——— L T T 1T T T T f-1 I
p FI - grade beéun A ke A
N.B ... . R
muhutf r(.ur-/ —mnkuti luul'_/ * . r R . T | -
0~ 8 . ] R
= Ny F g ENCLOSED HOOM l
7:1 .x /1 -~ i V - @ .
3 ours windouws Cluvu-ram n o
1 eade block wull—" . 1k l .
£ el Sy s H partition wall 2m high u
% T, i T t -
' /L . | S S P ) B AR A l
[} ] [ ot - —
' L plers T " oy ey 15 i b
i "" ] 60cm I
. NurTH SOUTR B3 -] rour
S '4 ~ g uverhfug
: : ’ W D i i
ELEVATIONS N | i | BiCLasiD RooH |
- 13200 R . 1 H
S : : l 1 1e
. 1 o
Ao
.. T _Jn
1 I L T T 1) T Tl
I | partition wall 2m Mghj -

DATA I [ FLOUR AREA (GRusS). s N L_ . ENCLOSED RUON
St T A g e T Enclosed 26.8 SH > ik .
CUROOK AMER- o rotarl .26 SR F g oL I
u.ik(.‘,l.u'_ul“ 'f‘ Lo ~ T 1 & 1 I‘J 11 3 1 1 a—
L FOUNDATION. TR T T paterior - M6.0 SM \ D)
C Grade bewn 26,014 Partition . 13.5.3M. %
 Plers - o - Totul s 3 PLAN . ~ i

TG0}

1:50

EXPERIMENTAL LOW-COST CONSTRUCTION UNIT
FLORIDA A&MN UNIVERSITY SCHOOL OF
P.O. BOX 597. TALLAHASSEE, FL 32307 ARCHITECTURE

HOUSE UNIT ALTERNATIVES
TYPE 2 LOCATION A-2, #8




‘\"—‘)‘_‘A Je

e

T

Al-ct uva-ram

. : B . brick yullu &b .
grade beam N B o : ) -
L y | L . L 1.
‘."" plers 1/".‘ : ) :'l‘ . z;:-;- - = - S
S R | DN A Y VN SO N A O N O | I
] to Qru'dg beum . | ]
ok ]
| 4 3 I
[ ‘ I B
makutl roof = i < h R
W ENCLOSED, RUOH 5 l
Q B o l
ventilate n ] o
wall H 18 I
' L ke d
T3 LR 1 L] L3 - LR
H 1, :. l: partition wall 2m high~.
" HE u plers-z ~ H' Y S I DY DR SO ) M M S | l
1 . - Y 60ca
NORYL ‘ ) SouTH £ - R cinva-rum = [§ reof
e . E e blogk walls S} uver1ms
) . ) af: N 2 e
) B e
- ELEVATIONS T i
o £31 1UIND = lw | : _ . i
L0 T K\ EUCLOSED HOUM
T P R T TR & [ H s
B e |
. [
. . 4]
"R partition wail . . l
LY built €y underside of rqox'). 2
L I I U N B | .l 1 .I 171 I
7 N &
FLOOI AREA ( - : ] . . s I
Enclosed -, 29.0 SM ® ¢ . . ENCLOSED ROOM  ° "~ jq}.
- » T .- " -(STOKAGE/COORilG)- -
Cavered 0.0 SM b L R 1
B —_— ventilated wall -
Total 29.0 S . -
—r i i 1. 1 1L 1.1 1 — I
- R
CFOUNDATION U - Exterlor 50.7°5M -
Grade Beam ~ 29.3 IM Partition 13.5 sH o
flers 6 Potal

et PLAN
: . 1:50

HOUSE UNIT ALTERNATIVES

TYPE 2

LOCATION

. FLORIDA A&M UNIVERSITY

A2, #9 P.O. BOX 597, TALLAHASSEE, FL 32307

EXPERIMENTAL LOW-COST CONSTRUCTION UNIT

SCHOOL OF

ARCHITECTURE




C TYPE 3 DRAWINGS & DESCRIPTIONS

" The Type 3 house is a modification of the floor plan selected by -
the SDA. This house is located on Xubin A-2, Plot #7 and Xubin

B-2, Plots #1 thru 10. In the original plan, there were three
sleeping rooms connected room to room, a storage room, and a

porch, for a total of five rooms. This plan requires a great deal
of materials and is quite complicated to construct. The Type 3
house was designed in an attempt to offer an alternative to this
that used the same outside dimensions. It is based conceptually

on the core concept of Type 1 houses. It consists of three spaces- -
the that are fully enclosed, and one that has two solid walls, a
ventilated wall, and one open side. An additional difference bet-
ween this and the original design is that the walls are only 2
meters high resulting in a materials savings of 17% in the peri-
meter walls. The reduction of interior walls results in an addi-
tional materials savings. ' ST
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TYPE 4 DRAWINGS & DESCRIPTIONS

The Type 4 house, located on Xubin A-2, Plot #10, consists of two
rooms equal in size connected with a door between them. These two
rooms are then connected to a small storage room by an entrance/
breezeway. Again, cooking is to be done outside near the storage
room. An alternative to this that was considered but not built,
included an extended overhang on one side with doors opening to that
side similar to the Type 2 houses. The breezeway was seen as the
key feature that set this house apart from the others. The breeze-
way is to serve as an entrance and semi-private sitting area where
one might receive quests. It is of a minimum size for this purpose
but still adequate.

-3l
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TYPE 5 DRAWINGS & DESCRIP'TION'S

The Type 5 house, 1ocated on Xubin A- 3 P1ots #1 fhru 10, was de-
signed first. Its des1gn was based on the following: requ1rements

E1ght foot h1gh wa]]s

A conf1gurat1on other than a rectang]e

Three rooms

It is similar to the Type 4 house in that it has three rooms connect-
ed by a small breezeway. In the original design it was to have an
overhang the width of the breezeway that extended back to the door
of the second sleeping room. This feature was left off due to com-

plications iz its construction.
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CONCLUSIONS AND RECOMMENDATIONS

The following recommendations are offered to guide the development
of future housing prototypes for Kurtunwaare or indeed other simi-
liar areas of Somalia. The recommendations are based on the ex-
perience of the Florida A&M University technical assistance team
gained in the design of the prototypes illustrated in this report.
These recommendations are aimed at reducing the cost or increasing
the quality of the unit.

Reduce size of housing unit.

Eva1uat1on of p1an types shou1d be done by the occupants 7

Stud ‘foundat1on system 1n attempt to m1n1m1ze 1+s s1ze

KRecons1der Nyclopean foundat1on system y_

nd a)dfcllyffioor rather than concret

.fR duce he e1ght of the wal]s to at 1east 2 meters‘

duce ement content of the c1nva-ram b1ocks

st1gate the use of 11me mortar rather than cement martar

0r1entfthe Site and/or house so thaﬂ”theéTong ax1s o1nts“7"
North and South e e

Invest1gate use of 1arger roof overhangxeto shade walls

Avo1d use of a roof system ‘that 1nc1udes h1ps and va’ eys
espec1a11y if a makuti roof system is. used R

Investigate the deve]opment of a s1mp11f1ed way of‘anchor1ng
the roof to the walls. , . -

Reduce size of doors to m1n1m1ze the cost of door mater1als.

Prov1de door and window materials S0, that these open1ngs?can
be closed providing security. IREE R N S s

InVeStTgate the use of 1ouvered w1ndow types that are mad e
from masonry units that provide security and a:way-of closing.. .
them off from biting bugs.. : A



The above recommendations are made on the assumption that the basic
construction system is considered appropriate for this project. Other
construction systems that might be considered are not included in

this evaluation. ’

House Size Reduction

A reduction in the size of the house is recommended as a method of
reducing the cost of the houses while maintaining the same construc-
tion system. This approach to cost reduction might be illustrated
by comparing the size of the house selected by the SDA (43 square
meters of floor area) to houses that are presently available in
Kurtunwaare. Based on a visual inspection of the village, it was
observed that most of the houses range in size from 10 to 15 square
meters. That is to say they are approximately 25 to 30% of the size
of the proposed house. If it is assumed that a house this size or
slightly larger accomodates the life style of the inhabitants then
it is perhaps possible to reduce the house size without causing seri-
ous difficulty. Should a smaller house be considered, then house
Type 1 or 2, or something similar would be recommended.

Evaluation of House and Site Plans

Before any house type or site layout can be confidently recommended,
a thorough evaluation of it should be made. It is recommended that
any housing unit presented in this report be evaluated through a pro-
gram similar to that proposed in the original project proposal in
which settlers are allowed to move into the houses so that they may
be observed, questioned, and given the opportunity to judge the
appropriateness of a given solution for themselves. Evaluation of
this nature would prove to be very beneficial in the development and
selection of the most appropriate solution.

Foundations

It is recommended that the foundations system be re-evaluated in an
attempt to reduce its size. It is felt that this might be possibie
by using a reinforced concrete footing, thereby eliminating the piers,
or by using the cyclopean foundation originally proposed. Either
approach, if proven practical, would result in construction cost re-
ductions. The first would reduce costs simply by reducing materials
and labor required for the construction of the foundations, and the
second by eliminating or drastically reducing the need for imported
cement. The cyclopean footing should be reconsidered due to the re-
cent, successful construction of the village hospital building which
uses this type of foundation. Although its success has not yet been
fully proven due to its short duration (approximately nine months at
this time) it is recommended that the performance of the foundation
of this building be closely watched.



Floors = -

Pilot project houses were provided with floors that consisted of
a thin layer (approximately 4 to 6 centimeters thick) of unrein-
forced concrete over sand and gravel fill. In order to reduce the

- cost of the floors, it is recommended that use of a sand and clay
floor be considered for use in future houses. This would provide

a hardened earth floor for each house similar to the floors present-
1y available in the village. The settlers are accustomed to this
type of floor and in addition to costing less, it is almost as hard
and equally easy to keep clean as concrete. In the future, floors
may stg}l be upgraded with brick concrete etc., if the resources are
available.

Walls

It is recormended that walls be built as low as possible in order

to reduce the amount of materials required for their construction.
Even a height Tower than 2 meters might be considered (but not lower
than 1.5 meters) for future houses. The roof slope will provide head
room required inside the house. Another recommendation that should
be made pertains to the strength of the materials used in the walls.
During the pilot project, cinva-ram blocks were manufactured with a
cement content of between 15 and 25 percent. This was done in the
initial stages of the project in order to expedite the construction
process by reducing the required curing time of the blocks. The high
cement content allowed the blocks to be used with only a few days of
curing instead of the minimum two week curing time required for cinva-
ram blocks. Assuming that the block plant will be operating more effi-
ciently than it did during its first months of operation during which
the kinks in the production process were being worked out, the
following recommendation can be made. Future cinva-ram blocks should
be made with the normal lower cement content as recommended by the
developers of cinva-ram technology. Blocks can be made that have a
cement content of around 5 to 6 percent. This will significantly re-
duce their cost and still produce blocks with the required strength.

In conjunction with a reduction of the cement content of the blocks,
the strength of the mortar should also be re-evaluated. This is be-
cause the strength of a masonry unit and the mortar used to set it
in a wall should be equivalent. This will result in a wall of even
strength and thereby reduce cracking due to a differences in the
strength of materials used. One way to reduce the strength of the
mortar is to reduce its cement content. This however, produces a
mortar that is very difficult to work with and would not be recommend-
ed since use of a mortar such as this would require very skilled and
experienced masons. Another way to make a mortar of lower strength
is by reducing or eliminating the cement and replacing it with 1ime.
This results in a sufficiently strong mortar that is also easily work-
ed with. Another advantage of a mortar of this type is the fact that
1ime is manufactured locally. Because of this, no imported materials
would have to be used in the mortar.

i

1
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. The walls of a masonry house when exposed to sunlight absorb a great
deal of heat that is later radiated to the inside of the house caus- -
ing discomfort to its occupants. This effect can be reduced by

~orienting the houses in such a way that the smallest face east or
west. Walls facing east or west in Somalia will absorb the greatest
amount of heat while walls facing north or south will absorb the
least amount since they can cdasily be shaded for most of the day

with the roof overhang. Therefore, it is recommended that the houses
and/or the site be oriented is such a way that the longest axis of
the house will point north and south.

Roofs

As mentioned above, overhangs are important in that they provide
shade for the walls. In addition to this, an adequate overhang can
increase the 1ife of the walls by providing protection from erosive
driving rain and by shedding roof water away from the walls. It is
recommended that overhangs be built to provide this protection. A
minimum of 30 centimeters is required to do this.

Roofs with hips or valleys are more difficult to make waterproof

than a simpler roof with only a top ridge. This is especially im-
portant to consider if makuti (thatch) is used for the roof membrane.
In addition, a roof with hips and valleys is more expensive to build
because of its greater complexity. It is therefore recommended that
simple gable end roofs be built that avoid the use of hips and valleys.

A problem that was encountered in the construction of the roofs, was
the method of attaching the roof to the wall. A simple concrete brick
was finally made that contained a steel bar that extended out of its
side about 60 cm. This concrete brick was then placed in the wall .
about three courses below the top. Another concrete brick was placed
in the top of the wall upon which the trusses were set. The steel bar
was then extended up and bent over the truss and nailed to it. This
was an adequate method, but it would be recommended that a simpler
method be developed to tie down the trusses. ‘

Door and Windows

The size of the windows and doors built in the houses presented in
this report was reduced. This was in order to reduced the quantity:
of material required to cover the windows and doors. During the
pilot project phase, no windows or doors were installed. If only
from a security standpoint however, windows and doors must be pro-
vided. It is recommended that doors be Timited in size to .6m wide
by 1.9m high. (2' by 6' - 4"). The height could possibly be re-
duced as much as 30 cm (1') if it is determined that this would be
acceptable to the villagers, most of whom presently 1ive in houses
with doors as low as 1.4 meters.
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Besides security, an important consideration when designing windows
for the houses is health. A method of keeping mosquitoes and other
biting bugs out of the houses must be possible. This could be done
with screening, however, this is fairly expensive. It is recommend-
ed that windows be designed that can be easily closed off. One way
this might be done would be by building windows in the form of the
ventilated wall shown on the building sections and details page of
the drawings. A window built this way could be closed off by filling
the holes with cloth or vegetation. This might be done seasonally
depending on the occupants desires, temperature, wind direction, or
whether or not mosquitoes and biting bugs were "in season". This
would also be compatable with other ventilated walls found through-
out Somalia in most major buildings.
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‘ KURTUNWAARE S"l'TLE.’iENT PRCGRAM
Aacnm-:cmae AND. PLANNING ANALYSIS

INTRODUCTION _ A
The data gathered for this Architefture and Planning Analysis represents/f
the collective results of research - gathering and interviews held betweﬂn;“';
the ‘A.1.0. Design Taam and the Semali Government the private sector andf‘
the inhabitants of the Kurtunwaare Settlenent -~ The contributing govern--fh;
3ment agencies include the Settlement Developnent Agenc/, Ministry of |
fPublic Works and Ministry of Agricultur : The private sector contacts in-jh
¢lude local architects, engineering consultants and building contracting
L‘agencies. The interviews with the Kurtunwaare inhabitants include indi-
%vidual household occupants, ccmmunity leaders and representatives of the
local wonen 'S association. As a result of these initial investigations |

‘and rield observations a. series or design considerations and constraints

‘w‘were identified.
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Aozex 7-2

a2

f PART"II'"':-‘ _OESIGR CONSTDERATIONS AND CONSTRAINTS

A FUTURE DEVELOPMENT PLANS i ,,

An 1mportant considerat1on relating to prndect design 1s the extent of 5
| the Somali Govermment's commitment in resources, personne] and estab]ished
agricu]tura] developmment p1ans._ The total’ area of p]anned agr1cu1*ural :
deve1opnent is vast and would require trave]ing distances frem the princi-
pal v111age to renote fields of more than 12 km Plans call for a decen- f
f tralization development of 3 to 4 new sateI11te v111ages of 1000—1200 |
’fmn11ies each, and reducing the current principa1 v111age nucIeus 1n size.u

‘Each satellite village would have the necessary cannunity services but i

wouId sti11 be reliant upon the principa] v111age for mad°r,seTV1ces‘and"
mﬂninis‘ration. Such a deve1opnent w111 bring the fam111esil10$er t;ithe ‘
* fields in which they are working and w111 re11eve the present c°"995tion'”*
of the pr1nc1pa1 v111age.,;; 5 e S as

Since agricuItura1 deveIopnent p1ans wou1d have these sate111te v111ages"
‘focated equ1d1stant frun the planned 1rr1gat°d Tands and rainred 1ands,
sane of ehe 1and most suitab1e for agricuTtura1 deve1opnent w11] be used
‘or ehe purposes of hcusing. Such’ housing development plans MUSu, there-
fore, be land conservative in nature. It is envisaged by the SDA that
1nd1v1dua1'p10ts will be reIative1y,sma11, sized sufficientlyvtohsupportp
the Tamily's indoor and outdoor 11v1ng requirements, and to include small
frivate vegetable gardens. MNo animals (aoats or sheap) will be pern1

~within the housing ccmpeunds other than dcmestic pets and pcultry.
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'fIdeaily. the existing principa] v111age should act as a nucleus aroun_

ffwhich the satelTite v111ages wcuId be Iccated Current agricultural p1ans
fhave dictated that a11 future deve1cpnent w111 be downstream on]y. thus

7p1ac1ng the principal viTIage at the extreme upstream end of *he sett]e-h

5ment area. There are. presant]y, no 1mned1ate pIans for deve]cp1ng the“‘
north bank of the river, hcwever Tong term pTans may 1nc1ude this sectionf}

,aISO.'

B. SOCIO-POLITICAL ORGANIZATICN

Kurtunwaare's highly organized hierarchial system of Ieaders and sub-
leaders in the settlement has been reviewed in the Social Analys1s and bj
Lewis (1978). Since it {s the desire of the SDA to have this systen re- l
flected in the village master plan we shall briefly out]fne the village ‘

=)xe'

erganizational structural constraints.

The sma]Iest organizatfona] un1t is the nXubfn", or group of,l‘ltamilies:x
%hea]»h.gr

who are responsible for monitoring their own security, educ=t10n.
f1nances, cons‘ruction and agriculturaT production.‘ °1ve such grcups
form an "Udud"'or .0 families which are currentTy respons1ble for rarningfi
12 hectar.s. S1m11ar1/, two such groups make up a un1t of 100 fam111es
called a “BirJeex“ and two groups of these .orm the 200 ‘amin greup
ca11ed a "°u1sho" Ultimataly two such groups form to make a unit of
4c0 familfes, consti tuting a village, or "Be°1", with the respons€b111t/
of manag1ng a large cultivatad area (currentIy about 100 hectares) and
nsti tuting the major political unit.” Meetirgs of =ach group, .rcn 10

famiiies to the viilage of ~00. tane p]ac | ver/ 43 hcurs “unese a*e‘
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xpresided by chairmen at each 1eve1, suhn1ut1ng written reports to three
senior v111age off1cers, represent1ng the Party, police and secur1t/

}The resu1t1ng t1ght soc1a1 po11t1ca1 and econcmic structure is not un-'f
11ke the mcde1 of an Israe11 Kubti+=-

€. SCCIAL AND CULTURAL

In order to determine a suitable approach to dwe111ng‘de51§n;and settle-
ment planning which shall be sccially and cuIturé]Ty ﬁompat1b1e with the
Kurtunwaare inhabitants we must first have a 1ook'at the Tocal building
and settlement traditions. An investigation of the traditional Somali
house types 11lustrates the se]ection of Tocally_ ava11ab1e bu11d1ng mater-
1als and the general level of building skills of the people. The basic.
Scmali house types are the Agal, the Mundul and its urban derivat1ve,‘, ’
the Arish. Each type has its own character1st1c structure inspired by

the life sty1e of the people in different parts of Sanalia and, genera11y

‘speaking, are all suited for the tropical c11mate. N

The Agal, used nearly exc1u51ve1/ by the ncmads,jié‘in prac»ical terms a
portable hut constructad of CJPVed st 1cxs cavered)either by leather,

grass mats or cloth. Three to rcur agals arﬂ usua11y grouped together

to form a 1oosa ccmpound for the extended ‘mn11y Cooking and eating arﬂy
done in ‘he yard, which is enclosed by a fence, constructed primarily for'
the purpcse of retaining animals at night. Meotings between different ,
canpcunds are cr"anized under a large tree, where problems of mu~Ja1 1n-;

teres. are discussed. This tree is the focal paint of the nemadie camneita |



&

-5

;The Mundul 1s the trad1t1ona1 dwelljn"‘or the fann1ng v111ages along the

‘vduba and Shebe111 r1vers. It 1s a cylindr1ca1, one roan, watt1e structure
h a grass roof The bu11d1ng mater1a1s are a11 of 1oca1 origin and,.-;
1f well constructed, the Mundul can be a reasonab1y durable structure,aaﬁx

however the wattle is quite vulnerable to termite attack.

‘ The Arish is the urkan version of the Mundul and 1s cons‘ructed of the

- same. materials but 1s rectangular in layout. The grass- rooring 1s fre-
quently subst1tuted by "Makuti® which 1s produced from pa1m ‘ronds and

,1s consfderably more durable than grass.} The design consists of 3 to 4
roems ‘acing 2 comon courtyard to which the kitchen and toilet 1s estab-
1ished. It 15, in many respects, a very func 1ona1 house type. the open .
courtyard ref1ecting the Somali desire for privacy and secur1 y and pro- 1
“l',he ,.f

v1d1ng an outdoor 1iving area which 1s an extens1on of the house
'Ar1sh arrangement has evolved as the most widely accepted dwe111ng lay-1nn:

fcut found in most Somali houses.

basis fcr various design concepts in the master plann1ng and dwe11.ng }.
‘design stages. These considerations have resu1ted fran direct consu1ta- »{
t1on with the village inhabitants, ccmmunitj leaders, and representatives %
'of the wemen's organization. As reviewed br1ef1y by Lewis (1978)’11 he fﬂ?
ava11ab1e aducational opoortJn1t1es or the settIement are h19h1y vaiued

by the nomads" and ch'ls was in .act con*r'lrned by ..he oeople 1nterviewed
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Part or the "settled" nomadt yennitment to Kurtunwaare appears‘to,depend

upon its provision of schoo]ing‘for his chiidren. Hith over half of the :
imrtunwaare population being of sch001 age or pre-school age 1t 1s not
surprising that this 1s a h1gh pr1or1ty in the eyes of the people.i Re—
1igious preferences have sugges.ed that the neighborhocd mosque and
Koranic school shouid also prove an important unifying element to .he

cmnnunity

fA strong prererence was 1nd1cated for spaces of soc1a1 gathering, rela-v;lff
| ting to one's neighborhaod, yet preserving: the 1dent1ty of the 1nd1v1dua1‘§,
fan11y Spaces with a clearly def1ned sense of passage were preferred to
‘the “contained" cul-de-sac methed of grouping pTots The reaction
against this typa of arrangenent was frequently described as "tco con-
’lfining or “11ke a prison" -- a somewhat predictab1e reaction coming frcm
a group oftex-nomads. Rectangu1ar grouping was prererred to a circular
arrangement React?on of both men and wunen alike was rather s.ronglj
;;cpposed to the concept of conmuna] bathing and toiTet fac111t1es. This
reaction seemed mostIy due to personal and cuItural re=sons and he o
e'°ana11's strong desire for personaT privac/ Concern was also expressed ,

iregard1ng the maintenance of such conmunal rac111 1es.

pThe discussions concerning dwe11ing design and functiona1 Tayout oenera.edff
v’a more specific set of responses and problem areas nradf 1onal ]1v1ng
and sleeping pa erns uould have a seﬂaration o. the younger and older

' chderen with a separate rocm .or the parents nhe v111agers .eTt 1f
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‘;the government cou1d prov1de them with no more than two?rooms, that pro-rf

'v1sion be made for the add1tion of a future th1rd room.;nThe wonen 1nd1-?
=cated a preference of separate and not conneeting roans. The entire 'hd
group seemed unanimous regarding roan shape - rectangu1ar over circu1ar.‘
The Soma11 concept1on of a house appears to be that of the entire indocr
‘and outdoor 1iving areas and not necessar11y centined to the enclosad
”structure. The entry shou1d be clearly defined and into the outdaeor o
courtyard not into the hcuse directly. This concent would preciude any ;
'use of a rowhouse layout. All agreed that small private garden plots -
:shou1d be provided within the family compound. There has been a good _
deal of discussion regarding the walled compound and 1ts primary functfon..
quwever. the group surveyed determined that the function was primarily for
security purtoses (children, animals and vegetable garden) rather than |
privacy When questioned how high they weuld build a wall the answer =
was usually about 1.5 meters high. They want to be able to see out (who A
1s coming and going) and also fael that a high wall bIocks the badiy need-_
ed fTow of ventilation through the open court Aside from the durab111ty Q
¢t their present tenporarJ dwe111ngs the v111agers see insects and vernin.?
ventilation, and vaste disposa1 as the greatest hcusing problems now con-;f
fronting thenm. Functional layout preferences were for a kitchen separ-}vfft
ate fram the house but within easy access and the toi1et to be private f‘ n

and away fron the house and kitchen.
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D PHYSICAL CONSIDERATIONS

jTThis section is a review and analysis of the physical factors whioh are -
sfv1ewed to have sign1f1cant impact upon the design and fmpTenentation of
h:the shelter program at. Kurtunwaare. ATthough snant spec1f1o data exists -
iregarding the Kurtunwaare area, observations and test1ng at the proJect
;s1te by the A I D taam and response frem Iocal 1nhabitants have con-aix'f
ff1rhed several phys1ca11y correIated patterns and condit1ons which pre—
ivail‘atrthe regionaT IeveI These observations and testing, canb1ned w1th:

j“s of jud1c1ous extrapolatfon fram known nearby phenanena, have

provided the basis for the relevant physical conditions wh1ch affect the ?

\‘w

project’ destan: oyt

1. . Gecgraphical Locatfon - Kurtunwaare 1s 1ocated along the Shebellbf

“’»river at approximately 1° 40' N Iatitude and 449 15' E. longitude

It 1{es about 150 hn west/southwest of Mogadishu and the Ind1anxf
Ccean is about 25 hn to.the southeast There is minimal re11er

- between the Shebellf r1ver and the satt lement area and measurﬂnents
fu_;provided through the irrigation survey and the topcaraphic survey
"1nd1oate an eTevat:oo of 59.5 meters above mean saa level near the

'iriver. and an elevation of 60.22 metars at the entranc= to the exist
‘séing v111age.% The ent1r= area of p1anned devetopnent does_ not vary

”more than 4 meters in eIevation.‘

causes for the slow pregress of technolegical and ecancmic development:



{iahehévsdme of the‘nafiehs of the tropics and ektrene north. WOrk
{junder conditions of extrene heat or cold {s easier when the worker -
has the prospect of returning to the haven of a hause with a good cIi-{f

.mate where rest and recovery are poss1ble.

G‘Kurtunwaare has a semi-arid, nonsoon cTimate with a seascna] rainfa11v .
ffpattern. The monsoon winds fram the southwest, the "Gu" season (m1d-
}eMarch to mid-May), bring the heavier rains; monsaon winds frem the
‘“northeast, the “Der" season (Oc*ober'to mid-Decenber), bring lighter
‘nains. Average annual precip1eatﬂon is 450 mm or approximataly 18

;&1nches of rain.. Rainfall 1s unreliab]e and  comes in the form of 1nter-{

‘jmittent and sanetﬂnes heavy Ioca11seefshowers.. Also exper1enced wer

;an uczaﬁional extended rain of,3 1o 4fhours durat1a1. :

fTemperature is tropicaTiwith a range_cf mean month]y maximums rrom
"34 0°c (March) to 28 4°c (Ju]y) anl?a range’of mean month]y m1n1mums 8
jfrqn 23 5°c (Apr11) to 21 5°c (Ju]y and August) Re]at1ve hum1d1»y “’*"

gis h1gh rﬂnaining 1n the 70-75 pe*cent range during ncst of »he year

Iand d1pp1ng below 70 percent during the driest monuhs (Decenber thrcugh};

jMarch)

jAIthough na Ioca1 recordedeind data exises fur »he Kur.unwaare area

;s1t observationﬂiand ‘he local 1nhab1tants have conrinned the prevai1' ‘

Icng”a general axis scuthwese/nor heast.j

vingﬁyind pattern;

;w1nds an- be?quite br1sk and censaant, providing a rerrnshfrg 11

i



B the prob]ens or,wdnd-borne dust presents a significant design problem

itthe prob]en of standing water and protﬂction of »he groundwaters ﬁ§

ﬂthe proaerc area dicoates special cansideraticns reaard1rg the rcund-',

;Acnex 710"

‘:':j' 10-

¢*Ana1ysina the aforenentioned climatic cons1deratons which affect

'housing design, we have used a method which does not require assump-f

tions. Various known c]imat1c data have been asseaned and entered~7

,’into simple tables known as Mahoney Tables. The cunparison of these

tables with a theoretica] ideal” for the reg1on 1n question, known as

| the cunfort“ zone, makes 1t possible to 1dent1fy at a glance groups |
of daninant climatic problens. The 1dent1f1cat1on of these groups ;ni
provides indicators for the recannendations .hat follow in the: deeignﬁ

srage. It is a method of forward - not of backward - ana]ysis Theﬁf

’ zdroTeoz The problens of water quaIity and suppTy are discussed

*.1n the IE:. of particular concern a ecting the project des1gn is

from contamination. °u1tab1e drainage designs for bhe control or
fTooding and runoff w111 prove a most critical 1ssue fac1ng he Srge

Ject design.

. ;GeoToay and SoiTs - The probability of e=rthquake potenoial 1n the

!arna 1s VE'J Tow and no visible or hisooric record of seisnic acoivi- T

tj exisbs The problen of black cotton (expansive) soiis tnrcughcu»

;1ation sysben for a]] permanent tuildings. The ex.ent,or‘chis probldn
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- Anzex 711
=11-
‘f‘;and foundation design reconnendations are covered 1n the materia]s .
jhldesign section of the technical analysis. The other critical soi1s |
;Eproblen 1nf1uenc1ng the project design is the 1mpenneab111ty of these‘
"'soiIs which has considerabte 1mpact upon the design of surrace drain-
’ iage and waste disposa] systems. Test borings have besn taken and
‘fsoi1s samples laboratory tested to detennine the physical propertfes
dof the soiIs and their reconnended stab11ization techniques. The re-

‘r;sults of these soil tests are contained 1n Annex 2.

e HEALTHAND ENVIRJNMENTAL B ol
‘This section has been dealt with in the IEE. however 1t 1‘,worthwh11e to

ment1on here those specific areas which can be 1mproved upon through sound~x
phys1ca1 planning and dwelling design. These areas 1nc1ude the h1gh con- {‘
,centrat1on of vermin, flies and mosquitos which are prevalent and the ‘
design measures necessary to 1nsure adequate protection against them._‘f"; ‘
The design of the toi1ets and waste disposaI systen w111 have to 1ncor-i.i }
porata sase of operatton and ma1ntenance 1n consideratton of the nomad' |
n‘anflfarit/ with waste disposa] c.ncepts nhe apparent perco]a*1on o
rates of the soils within the area: would prec]ude the use o. most water
1ntens1ve sewerage systems. In add1t1on, the seasona] high groundwater
tables encoutered in the area wouId on1y tend to exacerbate the problems.
Design reconnendations which can reduce the effect of uind-borne dust,=nd

1+s related diseases w111 also. prove beneficia]
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TaBLE 5. SKETCH pESIGN RECOMMENDATIONS

Indicator totals *om (35le 4 Recommandarions .

Humid Arid
Hl H2 H3 Al A2

Cr+ S5+

\ Layout

l__":.lT_I \J' L. Buildings orientated on east-west axis

$.12 to reduce exposure to sun

0=t 2 Compact courtyard planning

{lerl2

\ Spacing

Ilerl2 ' \ 3. Open spacing for breeze penctration

2.10 ' N | 4. As3, dut Arotec: om eoid/hot wad

Dorl : 3. Compact plannung

| ~ \ Air movement

3.2 l \ & Rooms mngle banked. Permanent
- Providon for air movement

’ 612 1. Double-bankzd rooms with temperary

provinoa for 2ir movement

Qor! 8. No air movement requirement

| Openmgy

0 l 9. Large opetursy, 40-80% of N and S wails

N
Oor 1 \| | 10, Very mmall openings. 10-20%

N1 11 Medium ovenings, 20407

| \ Wails

\J 12 Lignt walls: shore tume Lag %

Ny | 13. Yeavy extemal 10d nemal valls ¢ [ GOILS

*j i ] ¢ Roors LROZ:,E =M

| o3 | 14, Lizht :nsulated roors *_|BEaziNg

612 | 15. Heavy roofs: aver 3 houny’ tme lag CJP‘C‘T’

Qutdoar yeeoung

2.12 X l 16, Space for outdoor sle2ing required

| | i Rain srotecuion

:{:
[T ]

X | 17. ?rotesion frem zeavy min seeded
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TABLE 6. ELEMENT DESIGN RECOMMENDATIONS .

Indicator totals from table 4 " Recommendations . "
: Humid Arid s : DR
H1 H2 | H3 Al | a2 A3 PR
G+ i | S+ |
i Size of openings
Oorl 0\ )| 1. Largs, 40-80% of N and § walls
1112 2 Medium, 25-0% of wall area
| — N
| 610 I 3. Composite, 20-35% of wall area
) l | 03 4. Small, 15-2€% of wall ares
i 1lor12
SR 412 5. Medium, 25<0% of wail area
c | \ Position or apenings
| l - N\, | & Opeaings in N and § wais
e : at body heigat on the windward side
- , 612 ) 7. As above, but inciuding
0 | 212 | e ‘. ‘ \ openings in internal walls
] | \ Protection for openings
l 02 \» I 8. Exclude direc: sunlignt
} 2.12 | 9. Provide protection from ramn
! Walls and 1loors
] 0-2 N\ 10. Ligne: 'ow heat aapacaty
I ! £12] | Ll Heavy: over 3 hours' time by 3¢
i | | Roofs
i 0-2 \ : 12. Light: refdeczive surfacs and savity
1042 312 \KJ’ 13. Light and well insulated
E i _% l | i . . ' t
H [ 13, Heavy: over $ hours’ ume Lag
- | External surfice weatments
{ - ! 3 142 15, Space {or cutdoor slezning
R |- 112 ' ! 16. Adequate drainage {or ;amwater

~53



- .70 T~ ,. 25
- _, . /170 * S tes
. t.5¢
' *u& % *.Nha
e, J.l Ty 1 e
==
.
1
X ¥
»' . =
v )
: ~
L H -
e "
[ >
: il ° .
< o 4 m -
I - -
e L] —
3 '
. w ! [ 2
B R N R <
R K] [
2 § L, e -ttt
. &
i e -
m 1 ) Ei

H,_a,,_\.._

Plan - First house built on Xubin A-1, sites 1 tiru 10

Best Available Document

54






‘BIBLIOGRAPHY

Florida A8M University, School of Architecture, Experimental Low
- Cost Construction Unit, Construction Training Program for the
Kurtunwaare Pilot Housing Project, Kurtunwaare, Somalia, Florida
A&M University, School of Architecture, Tallahassee, Florida,
April, 1981.

Louis Berger International Inc. and Florida A3M University, School
of Architecture, Experimental Low Cost Construction Unit, Techni-
cal Assistance for the Kurtunwaare Settlement Project, Low Cost
Minimum Shelter Construction Program, Technical Proposal, Louis
Berger International Inc., East Orange, N.J., 1979.

U. S. Agency for International Development, Somalia Project Paper,
Kurtunwaare Settlement Project, Number 649-0103, U.S. Agency
For International Development, Washington, D.C., 1978.




