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A.     HOUSING AND  BU1LDIN-. ST/> TI ST IC S 

1-0        HOUSlir GENERAL - KSNYA 

1-1 The Importance  of Housing 

The quality of houses and neighbourhoods in which people live 
in any country is a significant factor which determines their health 
and well-being.     Housing supply is,  therefore, a major asset m any 
ZZ" COmm"nityj

and <* a **"•** of fact  the primary curco'for municipal improvements and  services. xw^x 

drrf nr îv.CTfUÎ 3tUdy °f Urbaa areas in Kenya would reveal that over 
unTverJn. ?w°Pf areaS.are »«"ential.    It has been clearly established 
iíínHnÍ*\í f Panning is very closely related to housing and,  therefore, 
it follows that poor location of housing does not only „ffect the welfare 
of the people but olso virtually intensifies overall municipal problems. 
For instance, the general adoption of extremely low density in Nairobi has 

^^fT*01^!016 t0 °pernte an ade^te ^blic transport system.    The 
residente have, thereiore,  to depend on private cars and as a consequence 
h,,^r°   /Í!        leadin« t0 tbe centre °t the town becomes congested at peak 
hours and there is not enough parking in business and shopping areas. 

1-2        government Policy on Housing 

Housing pronlems are of great concern to Government of Kenya 
rl2Z%theVff?ct the W9lf*re of individual citizens and all local 
t^TÀ Z ?     I C°T?     In Kenya hoU3in^ unction, are carried out 
through the Ministry of Housmg     The Ministry of Works, however, is the 
QnvLn!!^     !/°r de3ign' const•ction and administration of all 
o!r?^n!i

buUdí"gs lnciudi^ housin« elements which go along with them 
ill ¿?•  ! ly in the rural areas whertì new administrative centres are established. 

•v,. ,.    T?e Mini8>iy of Housing is responsible for Housing Policy of 
,'    0£**ï ai»d has  powers oyer National Housing Corporation through 
which Government stimulates house-building through loans made bv the 
Corporation to individuals or the local Councils      There are .bout forty 

Tj^lJtnì Z r      rate îîuWïiCh the B0arâ borrüwa froœ Development Fund or Government or Commonwealth Corporation. 

*r>- *u Mini3try of WorkB *•» developed its own standard type plans 

iftîïîiSSÎÎ8 °L??VeTent H0U8ing- The8e Plana are U8ually executed 
ïth^îîSïï^r*110? ? COnCr-te bl0ck8 °r Kiln"^ned bricks wallings 
of «ÎSÎÎÎ.S10 a^esì08 or °ori-ugated iron sheets roofing.    The degree 

to dSî Sa widows 0CCUrS at a11' iS minimum °nd "" be »PP^^^nly 

-^•"¡"jSJtgMMB^g 
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It   is  n\y strong be J it- i'   vhat   idean  evolved  fron  this   important 
sen-ana r luisît  cor 1 r ! i.-., t o   towards  -i ;.[ 1 icitj on  of  préfabrication methods 
in  Government  hour, .n/' vn th  a   vi.-w   lo   reducing  co.,La. 

The  Nairobi  City   Council   has  powers   to  negotiate external   loanE. 
The Council  builds houses either lor  rent  or  tenant purchase,  mainly 
for the  low    ncome grouj-s,  and  hay for  this   purpose attempted experiments 
in préfabrication  some  of  win eh WJ 1.1  be  described  Inter  in   thin  paper. 

Generally,  where  housing ins  been  implemchted  'standards'   cover a 
wide area.     The;,    include   poor  project:; of earlier days  to  better arrangements 
which capital perei ta and  préfabrication methods can be applica  where 
feasibility satisfies  workability. 

1-3 Needs and Demand 

All the urban aroas in Kenya have been undergoing a transitional 
period for the last few yearn because of rapid imri,^ration to towns. The 
estimated size of household (Africans) is six in the city of Nairobi and 
this may be taken as standard for housing ail over the country. Where 
low coet housing plans are implemented the mínimum house size should able 
to accommodate a family of six. There has been a degree of population 
tending to foro permanent homes in towns plus the job seekers. This has 
greatly conributed towards population growths in towns. 

There is a problem in estimating demand based on expanse-income 
proportions because of lack of comprehensive data and wide differences in 
family habits. People come to urban areas with their mind 'screwed backwards1 

and usually do not establish complete permanence. Farms and rural homes 
continue to be their daily focus. The idea ' go-back-to-1he-land» as it 
is locally termed is, however, encouraged by Government not only as a 
means of minimizing unemployment and housing problems, but also to enforce 
Government policy and commitment of developing rural areas as far as possible. 

1-4 Distinctive Nature of Housing Problems 

The point3 raised above, relate to a young country Kenya, 
but they form only a very minute part of world-wide distinctive nature 
of housing problems of which solution by PREFABRICATION mefcods is the 
theme of this seminar.  With special reference to the underdeveloped 
country of Africa, Asia and Latin America, whichever policy ia adopted 
which seems on the face value, suitable for solving housing problems, 
it is vital to bear in mind there are pillars of development which no 
country can afford to do without if any form of development i3 to take 
place. 

In the underdeveloped countries land is considerably cheap but 
cannot be easily serviced because of limited finance, technology, or 
otherwise. A house being the moat durable consumer goods cannot be 
moved and for a family to buy it means the largest single expenditure 
or indebtness in mortgage transad ions. This means that for a developer 
full advantage cannot easily be taken of the highly mechanized cost- 
reducing methods such aa for cars, television, etc. It explains why 

one would find television aerials on slum roofs. 
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Housing problems .'ire closely re]ated  to the long life and cost 
of dwelling units.    Vast expenditures -ire required to aolve  them,   thus 
placing a limited choice «f policy      Tt ir within this atope that 
possibilità   s of PREFABRICATION hai     to bo viewed. 

1-5   Why Préfabrication In Kenya 

The net-works of transport and communication which are developing 
in Kenya (or Africa as any other part of the world), need equally balancing 
networks of towns and villages in which people can live and work.    The rate 
at which urbanisation  is taking place need3 methods of construction quick 
enough to cope with growth of communities in towns. 

The communities need accommodation within the scope of social 
limitations. The limitations are usually difficult to incorporate 
within the pillars of development as mentioned earlier. 

This is where a modem scientific technique as PREFABRICATION, 
amoung others, is of great significance to architects.    If population 
explosion has resulted in application of modern scientific techniques 
in other fields of science like medicine why not to equal extent in 
building technology.    The discovery of low-cost drugs, and their 
convenience of application in sedicine, has greatly eased world problem 
for the welfare of human beings whether rich or poor all over the world. 
It is high time, therefore, architects and other professions involved in 
building process came out with an idea of making it relatively possible 
to suggest whether the world communities whether now rich or poor can afford 
their accommodation if medicine has helped them to survive; or we are going 
to watch the situation get out hand and people will be forced to sleep in 
streets lot alone living in dangerous, overcrowded slums.    The discussion 
now already initiated in this second seminar on PREFABRICATION through the 
office of the United Nations Industrial Development Organisation should 
continue at least for the benefit of developing countries where technology 
had serious limitations. 

Simplicity i& very important if PREFABRICATION has to be adopted 
in a developing country because of the lack of skilled labour.    Any 
system in PREFABRICATION would achieve good results if panel fixing 
and joining means is simple enough to reduce construction time.    Better 
still, in massive housing the building components can be standardised 
to increase efficiency.    Panels may be dismantled and reused as required 

Setbacks over PREFABRICATION in a developing country like Kenya 
ars numerous.    One of the most serious and which impedes any progreso 
in design alternatives is the use of costly and yet non-tropicalised 
imported building materials which may present problems in combination 
with local materials.    Technology involving meaningful research in the 
use of natural resources has not yet been fully exploited.    Some local 
•ateríais like timber, for instance are easy to work and require 
wnsephlsticated machinery for production.    However, the performance 
o* Kenya woods generally presents problems.    Warping, twisting and 
splitting as a result of poor preparation in an equipped industry are 
•ery eommon features. 

Marnai 
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In Keny.'i,   liia'.vr •.: i •'•> 
ecori'.'üiio  dwt.i;";:i  I'1"'- -• ' '' '• • -• 
the  renin of lo-,  eort  !iu.. 
treat' d   in  ordor  to ov>. re; 
unci   thi  risk \.\r¡ eh r >.y  b • 
inani . ti on on ti i.ibor v.; i J. 
above* requirement:: Vat   t. ' 
zone,   in a dwelLin;;, ueo^ 

,lr, good bear:n~A/cjy;nt   rat i.o h.ia 
•r-.   i'.i 1 re fabrication p.v.riio.nJ'irly in 

Hovcvcr,   tifiar !r¿   io be  expensively 
:  buriHl:!),: by-lnvc  eovexyiins f j ro h^ardo 

••.i:.-:-d by  tro-v.o-ù.   tonr.i ten      An amount  of 
•:.   v.ere'or- needed not   only  to nisot   the 

io  sec; re any ücgrcc  of  human comfort 
it--.tod bv crtroi-ic»  climatic conditions. 

n-o_Bun,5Illi^L.d ' :•") iIJ.3 

11-1  Timtev 

Thi»r^  is f variety <.r v.)i l<M.r.¿; :,-:tcriuls  in Konya for housing 
and oth^r builds -clivi f- o:..    Crent y,rc«ntaße  of  the  counonly used 
material** denand» on the  io,-..I availability.     Wattle is coamenly used 
in the rural'arens whUo  in towns it ¿c used  in form of  tambor.    Timoor 
construction emplcys over 10,000 vorVera and  with its design opportunities 
it is only th«J inôi'atrinJ   voiential and eviction Methods which need to be 
fully exploited.    The denunci  for lo-.: co;;t housing is no massive that the 
economics  of scale would obviouoly Justify efficient planta for curing 
and intensivo renearch to iioser.s structural   capability of timber at all 
stages of growth.    Dacentwaiaation of Manufacture  chould,  therefore, 
follow with a. view to offering rural employment whore ticber is in plenty. 

Please see attached P.-ira graphs II-2,  11-3,  and 11-4 for official 
statistics (Kcnyí)) for Forestry and Tir.bcr Production, Building Construction 
and Costa find Mining. 
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jvo:cs an¡l Definitions 

The table OU limbo production C-V.IT? 'iinhct :inil olii.-v fote^t prodigo from forests con-rolled by the I orcst Department. Ii.-.bcr 
.ut on private fiirtv.s ;md osutc .s crclude.i. .15 JSO IV ;: ui\ snw" :.:ui«u'it of timber issued ¡a b) llic ) o¡es.t Department. The 
.'.mounts c\cttid!.il in tlii.s w.iy form m-.ly a sm.ill pi. ,10,11-11 ->I vt •! pr< 'cct:'11. 

Table S 7 

Type »r Forest 
Closed 

Central Government 
County Couru il 

Total 

Woodland 
Central Government 
County Council 

Total 

Bamboo 
Central Government 
County Council 

Total 

Grassland 
Central Government 
County Council 

Total 

Mangrove« 
Central Government 

Forest Department Total 

OiVDcrship 
Central Government 

Gazetted        
Other   

Total 

County Council 
Gaz.-tted        
Other   

Total 

Forest Däpcruneni Total 

Private Forçat 

1 OK¡;ST LAND' 

Ann, 1960-19*9 

(as al 31 -t Dt ¡-rtubt r) 
'000 Hectares 

I960 !%1 1962 t%3 1961 1965 1^66 1967 1968       1969 

7Í8 
207 
925 

718 
210 
928 

702 
200 
902 

705 
207 
912 

815 
99 

914 

721 
]<>0 
911 

728 
221 
949 

616 
319 
935 

610      610 
318       318 
928      928 

284 
110 
394 

106 
39o 

291 
68 

359 

293 
OS 

361 

356 
47 

403 

273 
117 
390 

308 
59 

367 

124 
241 
365 

100       100 
241       241 
341       341 

139 
47 

186 

136 
47 

1H3 

142 
45 

1R7 

142 
45 

187 

161 
26 

187 

136 
46 

182 

149 
23 

172 

135 
27 

162 

129       129 
27        27 

156      156 

183 
59 

242 

ISO 
61 

241 

ISO 
52 

232 

179 
51 

230 

236 
9 

245 

171 
50 

221 

173 
4S 

221 

115 
105 
220 

106       106 
105       105 
211      211 

54 54 54 54 

1,74 Î* 

45 45 45 45 45        45 

1,801 1,796 1734« i,7(:4 1.749 1,754 J,727 1,681    1,681 

1,373 
6 

1,379 

351 
73 

424 

1,803 

1,366 
7 

1,373 

363 
61 

424 

1,797 

1,369 
5 

1,374 

366 
51 

417 

1,374 
29 

1,40? 
« 

370 
23 

393 

1,614 
24 

1,638 

180 
22 

202 

1,364 
- 1 

1,363 

364 
37 

401 

1,403 
5 

1,40ft 

351 
56 

407 

1,791    _1,796 1.S40      1,764 
¿-4«;¿a«ft YìiraaMrMKi-i.ìrj 

Uff» 
BUHT IM 

114 123 188 206 173 117 119 

Zurces: Forest Department and Statistics Division. 

MutltHto eütfttui forai a/t*s ouly. 

1,034 
-2 

1,032 

692 
52 

744 

990 

990 

691 
57 

748 

990 
6 

99« 

691 
60 

731 

1,775 

Hü 

1,738    1,747 

125 124 

il • afcÜ 
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FORESTRY 

Tabic 88 

Indigenous Softwoods 
Indigenous Harùwer Us 

EKOIIC Softwoods 
Cypress 
Pines  

Tolal 

Exotic Hat ¿woods 
Timber   
Fuel    . 

Total 
Total Afforestation 

FORK Sl?-1, AND 
L'li.i.tatron Ann;), V)t¿!-VW 

(a v oi . M If vein ' •ooo i i celarci 

I960 1961 1962 1963 1964 1965 1966 1967 1968 196" 

c 5 5 5 5 5 4 4 4 5 

3 4 4 4 4 4 4 4 4 4 

25 26 28 29 31 33 35 37 40 43 

26 Al 34 36 36 38 40 42 47 50 

SI 57 62 65 67 71 75 79 87 93 

3 3 3 3 3 3 3 3 2 3 
9 9 7 7 6 6 6 6 7 7 

12 12 10 10 9 9 9 9 9 10 

 71 78 81 84 85 89 92   96   104 112 

- -"  „__     

Sources- Forest Department and Statistics Division 
(1)   Total area of Forest Dcpt. Plantation ; this takes account of planling and felling during the year. 

Table 89 (a) 

SoilWood 
Podo  
Cedar .. 
Cypres* 
Other . 

Total 

Hani Wood 
Musharagi 
Mucri 
Camphor 
Other 

Total 
Total 

FOREST PRODUCTION, 1960-1969 
i     (a) Timber 

I960 " Ì'96I       "¿9A2~    1963*       1964 1965       1966 

Thousand cv.rrv 

1967       1968      1969 

94 
31 
44 

4 
173 

47 
20 
30 
0 

97 

3 2 
5 1 
10 6 
24 9 
42 18 

215 115 

50 
21 
47 

3 
121 

1 
1 
6 
9 

17 

138 

46 
IS 
54 

5 
120 

I 
I 
5 
7 

14 
134 

50 
22 
47 

7 
126 

1 

4 
10 
17 

J 43 

56 
IS 

116 
6 

196 

2 
I 
3 

11 
17 

213 

35 
18 

160 
S 

218 

0 
2 
5 

11 
18 

170        286 
•iTT"""TI    —"] 

38 
12 
98 

7 
156 

1 
1 
3 
9 

14 

38 
25 

122 
4 

189 

0 
0 
3 

12 
15 

37 
26 

180 
lì 

256 

1 
0 
6 

16 
23 

204 279 

Tabic 89 (¿>) 

Railway 
Pubbc 

Firewood.. 
Charcoal.. 
Fuel ticket 

Total 

1960 

7 
197 
136 
44 

_ /7 
204 

(A) Fuel Sales 

1961        1962       ¡963 

5 
177 
ns 
41 
IH 

182 

216 140 
127 66 
li 57 
16 17 

216 140 

1964 

166 
81 
71 
'L 

M 

1965       1966 

190 
101 

73 
16 

190 

Thousand Sucked cu. m. 

"1967       1968       1969 

254 
89 

147 
18 

254 
- TTTT» 

174 
SO 
72 
23 

174 

214 
22 

106 
26 

216 
89 

VP 
20 

214       216 
!•  un       '' 

Table 89 (e) 

Item !     Unit 

Magnrove poles •. \      '000 
Power ;.ndlcL-i;raph poles    .  j      '000 
Olhei poles '000" r.ru 
Bamboos .. 
Fence posts '000 eu. m 
Withies  '000/.<<W 

loads 
Mangrove bark '000 A,«,'. 
Pla:iU.. •        ."OW 
Souicvs: Foresi Dep.irlincni ami S';it'stk:<- Division. 

"Provisional 

I960 

685 
12 

1,63» 
4,029 

11 

81 
323 

1.4:2 

(c) Other Forest Produce 

1962       1963 19» I 

462 
?0 

1.42* 
3.416 

5 

54 
3S2 

1.2-ia 

504 
9 

2,037 
2.135 

4 

53 
810 
642 

445 
6 

9S3 
1,313 

3 

45 
8fiR 
616 

1964 

851 
9 

1,404 
1,945 

2 

49 
577 
425 

1965 

759 
10 

1.013 
1.213 

6 

189 
691 
733 

1966 

649 
7 

1.579 
1,855 

I 

75 
327 
745 

1967 

637 

12.95 
994 

3 

71 
347 
460 

1968   1969 

297 

1,157 
914 

26 

93 

503 

54*' 
7 

1.999 
1.363 

IJ 

202 

49y 
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J  BüiiLJDiNG  AND CONSTRUCTION 

Notes nnd Definitions 
The definition of items in Tabic 95 are the sann: as on page 90. Tiic figures cover only private firms with fifty or more wo 

engaged. 

Statistics of privale buildings are compiled from i etui ns ot priv.nc buildings and exiensions completed in the Municipalities. 

The term "extensions" includes all major alterations and additions to buildings. 

Buildings which arc partly residential and parti) non-residential have been allocated according to their main piupose h sh. 
be noted that floor area can be allocated more accurately than cost. 

A block of flats is counted as a single building. 

Floor area is defined as plinth area together with the floor area of an> external ancitlarics such as garages, servants' quarters, s:. 
rooms, lavatories etc. 

SURVEY OF INDUSTRIAL PRODUCTION—BUILDING AND CONSTRUCTION, •1963-196» 

Summary of Results 
Tabic 95 

Industry 

Buitdhtg and Construction 
Building and Construction 
Electrical Contracting 

Tot»!         

Number of Firms 

1961 1964       1965       1966 1967 

16 
2 

23 
3 

26 

H 
25 

39 
4 

43 

201 
27 

lift 

Numbers Engaged 

1968 1963 »964 1965 1966       1967 1961 

43 
4 

5.094 
227 

4,356 
283 

5.618 
229 

9,305    16.313 
294        764 4*: 

47 5.231      4.639 5.1147     9399    17.077      9.325 

Tabic 95 {Contd.) 

Industry 
1963 

Labour Cost» (Kf 000) 

1964 1965 1966 1967 1968 

ButtdlOR asd Construction        I 
Building and Construction !   1,165-8     I.Ott 1     1.129 1     1,981 9    4.168 I     3,269-1 
Electrica! ContrfcCtin»       . I      105-7 5S-3 50 2        79 5       248-8       1427 

Total 

Cross Product (Ki'OOOl 

1963 1964 1965 1966 1967 1961 

1,611-t .1.2291     1.4504    2.59Î-6    6.0221    6.220: 
115-7 65-2         47-3        124 0       390 22124 

~U7lï~î,Î4î6    Tl79~J    2,061 4    4~416*    3.411-8 !   1,726 H 1,294 J~    1.497 7     2.717-6    6.413-0 ...M***. 
--•                    •   .           •                     .. .   -                                   •                                                           i-«.n                                  • r    •                           il                           H                              »II   I 

Tabic 95 (Conld.) 

Industry 

Rniidian and Construction 
Building and Conttruction 
Etociric.il Contracting 

Total         

1963 1964 

Input (K£000) 

1965 1966 1967 1968 

2,471-8     2.371-8     3,120-2    5.211 1     I I.I It-5   8 095 7 
2215        125V 8IS        1287       5.17-2        3812 

2,6933     2,4977     3,202-0    5,340-1   11.648 7     8,476 9 

1903 1964 

Output (KCOtV) 

~T%5 1906 1967 19** 

4 0*2 7     '.600-9     4.570-6     7.S05-I   r.l> 8   14.316 4 
"3)7-1        IVI I        I29-I        2«-7       927 6        S«? 

•UIVHyrnV 4,<*wî"Tin* i«.Ü541 n.»»»l_ 

Source: Statistics Division. 

•Covci» privale sector only. 
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Tabic 96 

IMPORTED CUMPLí.i ION or m u.niM.s I-OK IM-?IVAïI-: OWNLUSìIIP IN MAIN TOWNS 

Hy Tj|>c c" íiaiidinjí and Toon I960-19..9 

BUILDING 

i%0 106! i%: 1963 1904f      1 ^65 1966 1967 1968 1969« 

Number of New Buildings 
Reside ni ial 
Non-RcMiiciiii.i| 

Tonu 

I looi Area of Neu Buildings ('CO sq. m.) 
Residenti.»! 
Servants' quarters 

Total Residenti.-.! 

Offices. 
Shops .. 
Godowns, 
Factories 
Other .. 

Stores etc. 

— - -  - .—   .....     — .—   

!       5c: i:> 3/ 86 9f? 44 129 245 305 282 
!        IM •n IGíi 10? '.),-, 77 72 107 160 137 
|        716 
i 

216 157 INS 196 121 201 352 465 419 

1 

.  ì    IS5-2 434 17-5 22 1 31 6 13 0 28 7 59-9 74 119 
¡      IDO i -íi 14 0-9 3 1 o-s 69 4-5 --._ 
I    1952 
I 

45 2 )K9 23 0 347 13 8 356 64 4 74 119 

21 6 I'M 15-3 1 8 17-3 4 9 8-8 13-2 s 10 
26 4 20-3 3-6 35 5-7 1-3 3 9 5-7 6 5 
14 4 J2 6 6 0 6 9 2-8 5-4 P-5 17-7 38 10 
127 9 0 7-2 110 6 0 21 -8 15 1 21-6 41 45 
30 6 20-5 23 -2 29-3 31-9 37 9 8-S 25-3 27 101 

105-7 79 5 55.3 52 5 63 7 71 3 541 S3 5 117 173 
.  !   ZOO 9 

i 
1247 74 2 75 5 98 4 85 1 89 7 1479 191 292 

3,290 79S 328 405 4S2 262 663 1,440 1,811 2,014 
2,3^ 1,644 ! .476 86S 2,248 1,076 1,157 1,630 2,630 5,358 

. :     261 102 119 154 lüó 104 159 287 257 309 

.  i      ¿24 337 358 201 476 376 366 ÓGO 870 619 
I    6,317 
i 

2,881 2,281 1,628 3,392 1,818 2,345 4,017 5,568 8,300 

i 
. í    5,186 2,236 1,655 1,091 2,950 1,432 1,700 3,145 3,631 7,251 
. 1      623 4% 468 420 316 1Ó0 515 590 1,305 922 

507 
_L __. 

149 153 217 126 226 78 232 632 127 

Tota) Nori-Rciidcnlial 
Total lioor Arca .. 

Cost (K£'000) 
New Buildings: rcvdential .. 
New Buildings: non-:csidcnt'uI 
Extensions: residential 
Extensions: non-residential 

Totnl Cost 

Analysis of Coti by Town (At 00O) 
Nairobi 
Mombasa 
Other main Towns 

Source: Statistics Division. 

•Provisional. 

tThc figures from 1964 onward, include Th>ka which became a municipality at the beginning of that year. 

Table 97 

NUMBER OK UNITS AND VALUE OF BUILDINGS COMPLETO) IN NAIROBI, 1969 

(By Cost Category) 

  Gisr CATECO«\ 

£0—500 
£    501- - 1.000 
£ 1,001- - 1,500 
J" 1,501- - 2.000 
£2,001- 2,500 
C 2,501- - 3.000 
t 3.001- - 3,500 
t 3,501 - - 4,000 
i 4.00L • 4,500 
£ 4,501- - 6,000 
£ 5,001- • 6.000 
' 6.00I-- - 8,000 
*- f\001 ! 9,0.10 
no.ooi-- 12,000 
Hl.OOI- and above   .. 

Number oí 

Public 

Rtsm 

' Unit-, 

Private 

5 

"NIIAL 

Value 

Public    j 

2,919 

K£ 

Private 

2,115 

NON-RESIDENTIAL 

Number 

Public 

of Units Value K£ 

„ 
Private Public Private 

i 

• 1     ?! 13 6 568 1,865 
.  '         3.1 8 25,749 5,429 7 7 5,301 5,22.3 
.   !          40 3 52,750    1 3,862 o 1 11,987 1,200 

40 7 65.833    ¡ 12.850 ? 2 12,835 3,875 
3) 6 68,5M     ! 13,947 6 2 13,672 4,900 
H 6 37.t5l     ' 17,200 5 5 14,247 14,691 

;                     S n I5.S57    I 41.S50 4 8 13,260 26,525 
.  i         12 19 45.X8S    ¡ 75,108 1 1 3,838 4,000 

'          5 3 21,633    j 13,500 3 3 12,531 13,000 
9 4L650 3 5 14,150 24,200 

;,     ; 
34 i 191,407 5 5 26,664 28.645 

13         ' 49 90,666    • 360,842 3 7 34,533 47,535 
7 27 63.321     ¡ 257,4% 4 4 35,344 37,500 
.            1 

16      ' i 179,379 4   46,650 
.i           6         i 24      i 169,504    | 591,397 20 35 662,729 4,463,343 

!       227         ! 22'.' 6(,0.0:"2    . ¡,:¡11.022 95 K6l,f39 4.723,152 

*;:it!Sliv~. D; 
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Table 98 (a) 

KËPOltTEU CUMPLE i ION OK ilUILDlNGS FOU PRIVATE OWNERSHIP 

(a) Analysis by Toin», 1968 

BUILDING 

Details 

Number of New Buildings 
Residen) iai    .. 
Non-Kcsidcntial 

Total 

Moor Area of Nw Buildings ('000 sq 
nutres) 

Residential 
Servants'quatters    .. 

Total Residential 

Offices  
Shops   
Ciodowns, Stores, etc. 
Factories 
Other   

Total Non-Residential 
Total Floor Area ,. 

Cost (KroOG) 
New building«, residential  .. 
New buildings, non-residential 
Extensions, residential 
Extensions, non-residential 

Total Cost .. 

223 
99 

322 

56 

56 

4 
3 

14 
28 
14 
63 

119 

1,485 
1,522 

200 
424 

3,631 

46 
42 
88 

12 

12 

I 
2 

23 
10 

3 
39 
59 

242 
933 
45 
85 

1,305 

'-.'I    Nukuru Kisumu K itale .   Eklorct Thika 

4 

Tom 

12 17 1 2 90S 
5 12 — _ 2 160 

17 29 1 2 6 465 

1 4 _ 1 74 

1 4 — — 1 74 

—   5 
— 1 —   _ 6 
— 1 — .- _ 38 
— 3 — — _ 41 

1 4 — — 5 27 
1 9 — — S 117 
2 13 — — 6 191 

15 61 1 1 6 1,811 
8 96 — — 71 2,630 
1 3 — 3 5 257 
3 — 329 — 29 870 

27 160 330 4 111 $¿68 

Table 98 (¿) 

REPORTED COMPLETION OF BUILDINGS FOR PRIVATE OWNERSHIP 

(b) Analysis by iown 1969* 

Details 

Number of New Buildings 
Ruidcmial  
Non-Residential 

Total 

Floor Area in '000 sq. metres 
Residential  
Servants quarters 

Total 

Offices  
Shop:  
Godowns, Stores, etc. 
Factories        
Other   

Total Non-Residential 
Total Floor Area 

Cost (K£'0O0) 
New buildings, residential .. 
New buildings, »on-residential 
Extensions, residential 
Ext«"-!3ns, no'i-rcsidcntial 

•f Total Cost 

Source: Statistics Division. 
•Provisional. 

229 
95 

324 

108 

108 

9 
4 
4 

43 
85 

145 
253 

1.811 
4,723 

274 
443 

7,251 

Nairobi   Mombasa   Nakuru     Kisumu      Kitate      EMoret      ThiU       Totti 

34 
33 
67 

2 
1 
6 
3 

14 
26 
34 

162 
604 
24 
132 
922 

10 
6 
16 

10 
15 
2 
10 
53 

8 
3 

11 

1 
1 
3 

— _.. 

... .._ 

30 1 
16 _. — 

3 .... 6 
4 24   

37 24 7 

282 
137 
41» 

119 

119 

11 
5 

10 
46 

100 
173 
292 

2,014 
— 5.358 

309 
6 619 
6 830 

M« 
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BUILDING 

r.iWi- ->9 

Kl.romi.lXOMíMI l!()\M¡   \;       NO.VRll.s.l); M i'..Mil || ['¡V.S FOU l'UIVATE OWNI-TiSHll» 
•\ir.l|\Si, <)\ ('..I li)   l,(>v:i ¡in,|  |v¡., ,if 0»,-mrsli¡p, J'KiS   1969 

>["'«' ^ <-'v. :K   -!II; 

\|'ii«'ul(urc 
|i,.s 
196/. 
i'i<<? 
19i» 
!•/(-<• 

N'ii'tip ami (.)unrr\in- 
191.5 
l<»t 6 
196 V 

1969« 
M'imifjclurinrf 

l%5 
1966 
1967 
196* 
1969» 

HuilJin«: and Cr-nviuctio» 
l%5 
I960 
1967 
!%$ 
l'»69» 

í-.lectricin and Water 
1965 
1966 
1967 
19f<8 
1969*         

ramporí, Storage ani Cu'.iw'i.'uU.-.ifîuns 
1 '65 
1966 
l'>67 
!96S 
1969* 

'V Itoli-sale and Uciail Trade 
1965 
¡«66 
1067 
196$ 
1969* 

•cr vires 
1965 
1966 
1967 
1908 
I960*     

uaiui '1 Institutions 

l'Y.6   
IVi.V 
19<>S 
J%9» 

»tul 
1965 
196fi 
i 967 
196S 

"icv. S'.::i:.i,c. IV.I-MI \ 

Cosí KFOOÜ 

N'':l ,;''     >!i'i..¡.!«..i     \.úü„      Kisiinm        Kit.ik'        L"!-ío¡  I        Thik.i aitai 

o 

757 

»t 5 -' 

29 
1<> 
3'* 

17 

JO.1 

61 
!38 
43 

8 

39 
90 

l.v 
; .1 
2-;o 

¡11! 
?.M 
5'.'0 
570 

3 J?s 

Vi* 

163 
!6:^ 

79') 
9:,j 

17v: 
4,7 M 

! i 3 
41 

»39 
91 

2 
5 

<>6 

25 
1'4 
70 

.11. 

10 
y> 

160 
12.' 
47 S 

7<> 
209 
224 

Of 

5 

16 

4 

3 
j 

14 

8 
3 

33 
i; 

is 

13 
9 

M 

17 

3 

II 

i/ 
16 

7.3 
9 

96 
!6 

/5 

25 

10 

25 

9 

21) 

153 470 
— 686 
43 299 
71 713 

1,065 

3 
- - 29 
_ 32 
... 35 

6 

12 

z 22 
1 

304 
— 66 
— 138 
__ 109 
— S 

76 
— 123 
— 1(!0 
— 810 
— 275 

131 
16 279 
— 789 
-- 717 
— 3,973 

76 

163 
— 227 
— 2 

153 1,073 
16 1,157 
43 1,630 
71 2,633 
— 5,35» 
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BUILDING 

Table IO0 (a) 

NumU-r of Plans 
Residential    . 
Non-Resident ¡al 

Total 

Estimated Cost (Kr000) 
Residential 
Non-Resitlcritinl 

Total 

•Provisional 

PRIVATI; BUILDING PLANS APPROVI U BY NAIROIÌ1 CITY COUNCIL 

lr 'M969 

i960       |?6J        I962 

1,0-12 
488 

1,530 

2,272 
3.021 
5,29.3 

311 
379 
690 

306 
1/.S9 
1,995 

386 
312 
698 

184 
1.208 
1,392 

190 

357 
328 
685 

4fi5 
1.3SI 
1,846 

1964       1965        1966     1967       1968      I9c. 

321 
367 
688 

542 
1,397 
1,939 

266 
420 
6S6 

504 
1,600 
2,103 

610 
486 

1,096 

1,714 
2450 

4,164 

774 
520 

1,294 

2,408 
6,366 
8,774 

887 9- 
590 5- 

1,477 1¿ 

4,430 4,0. 
3,550 6,i\ 
7,980 10,9'H, 

Tabic 100 (6) 

PUBLIC BUILDING PIANS APPROVED BY NAIROBI CITY COUNCIL 

1962 1969 

Number of Plans 
Residential 

Government and E.A.C 
Nairobi City Council 

Total 
Non-Residential 

Government and B.A.C 
Nairobi City Council 

Total 

iv*-    . j r. To11' r,nni Approved 
estimated Cost (K£'000) 

Residential 
Government and F.A C 
Nairobi City Council 

Total 
Non-Residential 

Government and E A c 
Nairobi City Council 

Total 
Total Estimated Cost 

Source: Statistics Division. 
•Provisional 

Tabic 101 

1%2 1963 1964 1965 1966 1967 1968 19C9* 

6 13 10 6 11 58 6 8 
3 1 1 4 2 8 5 I 
9 14 11 10 13 66 11 9 

23 23 17 16 26 24 34 74 
6 2 15 16 6 48 40 21 

29 25 32 32 32 72 74 95 
38 39 43 42 45 138 15 104 

13 66 37 68 78 254 137 305 
251 250 1 299 2 1,357 848 350 
264 316 38 367 80 1,611 935 655 

317 60 483 I.K7I 206 221 242 1,113 
40 24 35 1¿5 348 284 277 830 

357 84 518 1,203 554 505 519 1.943 
621 400 556 1,570 634 2,1 IS 1.504 2.S9S 

Production (Kenya) 
DomcMic Exports 
Inlet-Stale Trade 

I ron Uganda 
Irom T.ji/ani.i 
To lurida   . 
To TaiiMma 

Nc»   I.MinüUtd   Consumption   of   |\\ 
Produced Cement 

CEMENT» 

Production and Consumption, 1960 1969 

I960       1961        1962        1963        1964       1965       1966       1967 

Metric Tom 

1968      1959 

3¡¡1'J12? 329'474  34J-SWi m(*7 -122,073 483,840 470,340 
43,096    95.111   105,541 110.602 174.117 199.407   169.528 

7              1 , 2 ^ 
°             8             5 14 4 IK            15 

JÄtl   ,JM'°S     "•294 !7'07- "•4n5 7.IS5      9,142 
106,357   10S.I86   102,419 98,560 150.9:7 179.037   145,784 

183,832   119,581   124,267 117,438 83.620 9S.231   145.949 

1.157          6%          901 765 1,114 171           611 

,184,989   120,277   125,168 118.203 H4.74Ï 9K.2IKI   140,172 

S..«.rcc: Cerner! Comr-anies a,ui l'A. CuMorm and Excise. 

R. latrici Impon-, 

l'otiti Estimate I < oi¡sin!ipii(,ni 

*l *('lmlin>' couwf cltiiior 

•"•'"*Ä^^ Tr^nnure«. This method h.« 

493.613 543.194 642,381 
221.180 239.027 309,0:; 

100          70 5> 
80 157 

12.441      5.516 29.84"1 

74,852   118.319 80.76? 

185.317  180.402 222,713 

675       1.200    1.200 

l'JS,29f. 234.675 20,655 

tx*n ili cu'Minu«il ff:n W 
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Notes and Definitions 

The i1:-lmitioi> of ilcnv; \<\ T.mle HO .u>- iiv s.\;ne JN cm ¡\ii:c Oil lit, (..".¡iCv.'mcr only pnv.ite (¡tais v.ill, iifly or more vvotkei« 

elicaceli 

Ken>.'. Mull .tics c' iiiiticr.i! ¡"-(VJI'C'I: • i .IK i •• 'v \ J *rt• r--. telin ; . ti-.n'-.' by n unirà- rep ;ei ¡, T 01 s;'ll :<mi June, commercial output 
Ottlv ii ei i veri l.i lit''•.',; ^iilis » '<r C. >' •!. |i; ml ; ic • o! IKM-IX'I • ;\ Ir.') .ne 'alimi ¡imi i .i\l on fiinns. e:-.. , ;nc nul i conk il ì he 
vjlúcs j'..'-» n for ¡-.'Kl lune ICH'III- .1, J •' ..i-'Hiie ,.;e '•..- :<v.. .into'.ints |...i!i,t.<, b> Ile füodri ov '1 lie p:i üinlion oí lime« tone a;ul 

gypsum e xJiidcs th.tí üü.I m ilio pe-h.v ;,>n ol loci' M incili 

SUUVKV Ol   INIM.SJ'KIAÌ, l'IU >¡H L HON -M!.\I,\G AND Ql'AUllYING,  196.V lVCiS 

Sumtr.nry ttf lU-Milts 

Table IO: 

IIKt'l-!l\ 

Minim; n-.d Qunrrymg — 
Mrla!l>c   'nincuh,  erode p.'inlcurv aid 

nntur.-.l pis 
Quiurvmc,   m.rvmetVtK:   .u.d   u.ctiicfl 

Bll'.illg 

I0t.1l 

|>M K-.l 

IO 6! 

lì fi-' 

Nur Ni I nr n;cd 

l'A.*     !     I'/Ot l'yi.t l<K>5 l%6 I9.V 

IO 

,2'Ü 

787 

IOCS 

«SO ¡>?7 575 715 572 

ti"4 790       1,000       2.4.17        l.f.'-S 

19    I   2.037       l,"-l*        l.f.f.7        1,575       3,152        2,230 

Tibie 102- itontd) 

Industry 

A/id/ny iinri C5"3" : '«f— 
Mflillic mineral», (rude pcirelcum md 

ratura', gas .        . 
Qucrrvmg.   non-mcullk   and   rhrmical 

mmin¡; 

i ota) 

I'.-:.. 3 

i  .beiiT C'n-,i^ (Kl no«) 

I •! '.-4 l%> 1'dif, 140 7 ,'JbK 

5SI ?       MS 1       199-9       304-4       Í6S-2       500'0 

W-4       ""RI-I       2 M (,       302 K       52S-9       •!77-h 

Grò« Produci (Kf 000) 

1%}       1-J(,4        1965        1966       1967 1968 

27 8      40? 8       541)       564Í      759-4 769-0 

656 615 8       585 4      690 7   1,173-5 1,197 5 

939 r.      41') 2      4M?      fif)7 7      997 I       977 8       684 5   1.018 6    1.126 5   1,255 3   1.9« 9   1,96*5 

Tabic WÌ- yContd.) 

Ind-jitr-, 
!«'(. 

Metallic n.n trais, crude pc'.i<>k\i:n  ..nel j 
».mirai «as . M,7M 2 

Qiuiiruiny.   non-mctilhc   aud   fin,-nic.il ] 
minine . . .    47-4 \ 

Total 

Sourct: Stal.sii;s Division. 

I </64 

rr) X 

Input 

!'•<• < 19C'i W67 l')f.c 

, »l. 9 /I 1 •*        îSil    1.423 3 

Output ÍKÍ000) 

1W»(        1964 1965 1966       1967        I9<<<( 

1,779 0      JUX-1     1,0*2-0    1.476?    1,610«    2.192-3 

?2(.-l      677 0    1.C''2 4    1,078 7    I,Pin      995 6       911-5    1,567-7   2.266-7   2.276-2 

1 2,21'  s       £15 I       hi" (i    t 5K8 9    I.'»43 7    2.«02. 0 ' 2,*'I0-0    1/33 7    1.943-5   2.944 2   3.877-5   4,*S 5 
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M i Ni Ni ; 

Taue 103 (a) 

MIN1ÎUAL PRODUCTION 1960-I9Ó'> 
(») Quantity 

Mineral Unit I960 19ül 1962 1963 196-1 1965 1966 1967 1968 1'--.' 

Socia Metric tons 2.V1T " ¿,2<)5 •l,'Jl-\ 2.3-12 2,220 ?,54>s 2.463 3,224 2.283 
Soil.i Ash .. 265,0:» 1 14.471 124.0/4 103.350 81,66!) 83.19.1 ¡12,394 10-1,750 117,2-14 103: 
Copper .. •> 1,784 2,364 2,2.15 2,247 2,077 1,969 792 I! 38 • •• 

S.tli 
(¡old 
I.inu and l.tmcs- 

Grams 
2?,?67 

245,0$ 1 
23,012 
34.867 

IS,SOS 
264,416 

16,397 
288,966 

16,550 
353,802 

26.149 
340,563 

25,154 
337,102 

27,339 
945.909 

28.790 
994,954 5>V,j:' 

stonc .. hit trie tons 25,291 19,783 18,283 16.447 13,860 14.407 16,733 19.040 18,566 ;•'• v; 
Diplomile ,, 3,439 3,209 2,909 3,336 3.055 2,2iS 1,772 1,88* 2,055 ; -••' 

C.irtxui dioxide.. Ü40 648 465 517 746 762 817 817 819 ""'Tí-í Silver Grams 1,014,877 1 ,154,703 142,201 1,486,137 1,352,328 759,341 5J8.726 86,126 86,186 51,.-'-i. 

C.ypsiimf Metric tons 439 72 183 ... 246 501 -\y, 
Kaolin   .. „ 1,05-1 741 1,173 6,663 1,288 1,714 893 1,450 1,332 1,472 Asbestos ,, 106 13/ 192 71 185 123 66 51 
Meerschaum „ 22 1 6 2 1 82 1.K5! 
Magnesite „ 30 1,751 ... 261 170 67 576 422 68 503 Mica „ 1 .— 1 1 .371 
Quartz __ 10 — 259 U 
Vermiculitc „ 257 — 20 92 34 22 76 251 279 776 
Pumice   .. „ 2,459 707 1.178 284 1,438 1,039 792 122 
Beryl „ 1 I  1 I ... J7 11 1 

Columbi le 1 
Coral (for stone) \\ ... 15,841 6,108 2,154 
Felspar ,, — 1 — — 164 402 535 1,560 Graphite „ 1,010 — ._   
Mullifc 1,285 — 
Sand 146 — 
Sandstone ,, 35,404 4,355 49,174   
Wollasonite — — —- ._. — — — 1.382 6)1 

•Prouviimal. 
including cypsum used for cement. 

Table 103 (b) 

Mineral 

fti) Value 

I960       1961       1962       1963 1964 

ro-:o 

1965       1966       1967       I96S      156" 

Soda 
Soda ash 
Copper 
Salt 
Gold 
Limo and limestone 
Diatomitc 
Cai boa dioxide 
Silver 
Gypsumf   . 
Kaolin 
Asbestos 
Meerschaum 
Magnesite    . 
Mie« 
Quartz 
Vcnniculiie 
I'umicc 
Peryl 
Coluiiioitc 
Coral (for stone) 
/fhpar 
Graphite 
Mulli'.et 
Sam! 
Sandstone 
Wollastonitc 

Total 

171 
1.4103 
4127 
166-8 
108 2 
147 5 

51 7 
477 
Il S 
2 6 
35 
35 
33 
0 1 
05 

2 5 
17 
0 1 
01 
23 

280 
302 
0 1 

121 

16 7 
1,5*: < 9 

583 0 
183 5 
154-0 
¡Of. I 
47-6 
442 
14 I 
04 
2 4 
4 5 
02 
4 3 
01 

12 
0 1 

8-1 
,346-5 
505-0 
150 
116 
109 
41 
30 
20 

t 

09 

14 

2 4 
6 1 

06 

01 
0-3 

01 
02 

14-5 

193 
1,283-6 

504-7 
139.5 
12S-9 
97-4 
71 0 
54 2 
252 

5-2 
1-9 
07 
05 
0 4 
03 
01 

193 
8879 
654-7 
142 2 
168-6 
944 
VI -9 
59-2 
22-3 

2 9 
6-5 
09 
0-7 

07 
04 
0 1 

22-7 
89*-8 
868-3 
2.10.5 
¡50>1 
109-9 
45 2 
60-5 
121 

53 
33 
09 
03 

03 
0 3 

21-9 
1,1837 

4263 
208.6 
149-5 
127 0 
338 
68 8 
85 

161 
18 
0 3 
53 

02 
02 

28-7 
1,093 5 

55 
24! 0 
420-1 
nn 4 
27 8 
701 
I* 
10 

22-5 
1-7 

3-7 

07 

? 2 

21 8 
1,203 6 

147 
2S1.6 
448.0 
125 6 
303 
76-2 

'J 1 
1-7 

24-1 

0-6 

01 
08 

2.4 

3-2 1-9 8-4 

11 .•) 
40-4 

39.' '' 
T.< s 
ISO." 

7l"'.6 

:.o 
16.2 

0.5 
46 

0.4 

25.0 

Í.4..4 4   2,749 7   2.37.3 2   2.471 5    2.2R6-1 

21 6 

2.S28-2  2.41! 8    2.091-7    2.-IW.7 

^(HJP.C. Mines and Geoli'fcicul Dcpartn.nit 

f l.xi'Mmt, typ u.;i utwl for atmenl 
'l'iaviuonal 



MINING 
O'VANirr. INI)' \ Oí  Mr-M; AND QIKIIííVJM; PUODUCïTON. r,'ò2-i'></) 

(!<>6t - HM) 

TiiWc 104 

li.tlustry Cup.ip     ,    1^62 

Metal Minim' 
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B. J_Ky-,?s:mCAVICP r; K/.NYA 

If 1-1     Introduction 

The main theae of this scrunar ia aimed at evaluating merits,  if 
any,   of usiii.^ local building natorialu in any   particular place with a 
view to lowering costi-.;  by ur.ing better building techniques.     Perhaps 
I should mention  that  tie  i->:p<?rii:iont described  h'.-re  waa first of  its 
land in Kenya waere fou- Or vanirti or;.--; j]..volvc-.ci in  low co^t  housing 
put  their activities torotaer on one cite.    The four Organisations, 
nauely, Nairobi City ^'oi.ncil,  Kinlrtr.y of Hou^in-;,  Hoiking Research 
Unit - Nairobi Univ^rnily and  the national Housing Corporation.     There 
was a cocaion cause  for all.    The main reasons  we^e  to uac national 
material  (timber)  which  is considerably flexible and  to expericmont 
on case ar-A spoüd of r.nutr. cti on.    For the purpose,  of thin seminar 
I wish to de;.cri bo one  ¿roup o*" prototype de. ign:; of the four groups 

++ of proposal y uhi eh were experimented. 

HI-?    The   IVn.v.ct.  General   Rcq, : i roridi tn 

(a) Metric units were  to be  used throughout  (Coating has been 
dono  in S»/sq.ft.   as readily convenient). 

(b) Each dwelling unit was  to heve Kitchen,  W.C.  ablution,atore 
and habitable roonii of  variable eizea. 

(c) Design to be executed as convenient but not essentially on 
préfabrication p.rinciples. 

(d) Timber structural  menbor¿-  to be of treated pine and cypres. 

(e) Use of platea and  hangers permissible. 

(f) Sono designa to explore the possibility of flexible rafts 
on black-cotton soil. 

(g) To provide t-toïu   ,ith oxtcrnal access (for bicycles and charcoal 
etc.,} 

(h)        Windowr, to be r;teel or wood glased or shutters, 

(i)        Doors to be in wood. 

++ Out of 27 different tyr-t. plana, I will discuss only 10 house plans 
which are spocifiod as ty:,a A1 , L?, B1 , B5, B4, 01, C2, C5, and C4 
on the drawing. 

am 
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(b)    Site Works overuU total  cod.". £11,756/u6 

111-5    Example of typical  walling ay.?roxiiaate coat per en . n    for a type unit 

(ft)    External Walls 

Coot of 75mra x 40om studding frame into panels plus 
labour 0/80 

Cost of 500 gauge polythene sheeting and labour 0/l5 

Spacerts of T" chipboard  1"  sq.   in size plus  labour 0/10 

•$-" chicken wire iresn on spacers -do- 0/60 

2 coat work plaster 1:1:6,  1:2:6 cem:limo:sand -do- 0/50 

1  coat Rough Casting -do- °/25 

V Budongo Chipboard -do- l/60 

Total per sq.ft. of typical wall 5/00 

(b)    Internal Walls SffeqJtâ. 

Cost of 75mm x 40mm otudding and labour 0/80 

Coat of T* thick Budongo Chipboard both sides and labour 5/30 

Total per sq.ft.  of wall 4/00 



j i 1-6     JLxg.iii'jc,\ of 1 yj.'-Çf ' Ht»i i ing ),<->» t . °Y££ílil. 9.'11"1 it of   iraport/gxport ma iSJÄill 
ftjrxi   1(11.-1/  coa ta 

Local Material Cost Imported Material Cost by nave u      Ctp. By najae S«      Ct 

Treated timber cypress 
and pin« 2,809.35 Cistern Tank 89. ao 
Plywood 4,261.00 Gauge Wire 1.06 
Nails 106.13 1Í" Bends U.I. 14.37 
Asbestos Shoeto 1,864.13 Bvomastic 6.00 
Ceueut 443.26 1*   llbOKB 36.40 
Rut hinge« 170.03 Stop cocks 8.42 
Teo hinges 9.00 i" Copper nuts 62.20 
Flush Doors 232.00 Haoksaw blades .50 
Wood Screws 21.20 Hacksaw blades .50 
Paint Super velvet 1,163.05 Tees 0.1. 56.96 
Bituminous paint 18.25 Plug« o.I. 2.36 
Cooking hood 75.00 Clear glasses 107.10 
Cooking slab 139.50 Olaved piping 18.30 
Agrégat« 25.53 Circular Stainless sinks 69.00 
Sand 50.44 Cylinder night latches 18.00 
Chipboard 96.37 Cylinder night latches 18.00 
Mild steelbara 86.12 Formica Sheet 83.75 
Ling Chromate 3.60 Pattsse glu« 14.00 
C.P. Screws 3.25 Stock die set 30.15 
Nipples 4.30 Bushes G.I. .71 
Block Board 155.00 lack nuts .65 
Gully grating 12.50 lib taps 18.00 
Solid Concrete blocks 145.82 Saddles electrical 21.64 
Gully trap 52.00 P.C. 3 4.12 
Lime 35.20 Twisted flexible wire 4.61 
Turpentine 9.12 Conduit socket 4.29 

Bib taps 18.00 
Coat hooks 6.75 Brass Knob handle* 44.00 
Pollyfiiier 6.05 Ria tatchos 27,00 
Galved steel mesh 1.68 Cable flexible 23/0076 4.50 

Cable UE. 7229 71.40 
Pull handles 4.00 Cable single load 8.70 
Pinotex wood preservative 100.50 Cable single load blaok 18.50 

Cable T. ft B.3/029 122.85 
Class Louvres 414.00 

13,112.11 1400.58 

Forcentag» 90.35# Porcentual» 9.65$ 

Hi 



- ?t - 

111 -7      prie!' notos  oiì ox.perimai'f i j_Ji! JìiXJ.1 oii2iüß 

(a) Duration of  the  project 
The project was uturted    n January 1 <<70 and «as completed in 
December 1971.     Difficulties experienced resultine m alow 
progress will  be outlined below. 

(b) Execution 

The project was to be executed by direct labour. Therefore, 
arrangements were mede in advance, to recruit Technicians, 
lubourers and clerks, for the purchase of relevant materials 
and for setting up workshops, stores, offices, timber gantnee 

and purchase of machinery. 

(c) quality Control and Proper Use of Materials 

This was necessary in order to minimise wastage of expensive 
«ateríais available. Periodic testa were carried out by Ministry 
of Works, Materials Branch to ensure economic use of good quality 

materials. 

(*)    Training 

Although the scheme served an experimental purpose it should 
also be a training ground for carpenters and joiners recruited 
without basic training. As a result there was a considerable 
loas of materials and man-hour output. School leavers without 
much knowledge of book-keeping and the know-how to shoulder 
responsibility in keeping proper stores' records were employed« 
Most of them left after having secured better jobs somewhere 
else and new learners were constantly employed to replace them. 
This reflected on the slow-going of the job. 

(e) Designers. 

These as was mentioned earlier was comprised of Nairobi City 
Council, Ministry of Housing, Rousing Research Unit,-university 
of Nairobi and the National Housing Corporation. It was essential 
for the D.R. to maintain and entertain the interests of individual 
designers of various house units if the experiment *;as to be 

successful. 

(f) Personnel (total 59 men) 

Office Staff 

1 Departmental Representative 
1 Site Clerk - replaced after a month or so 
2 Costing C.lerk3 - replaced after 9 months 
1 Storesman - replaced aft«-r 11 months 
2 Storos Labourers 
2 Watchaen 
1 Workshop Foreman - removed after 4 months owing to 

inefficiency in his trade 

Workshop te an 

4 Carpenters later increased to 8 - 10 
4 Labourer» later increased as required. 
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Silo To .-m 

15 Carpenters 
20 Labourers 
1 Mason Foreman 
4    Masons 
2 Plumbers - later a-lded to 5 after 9 months 
4    Painters - recruited at decoration a tage 

(g)    Plant and Mach i nor/ 

Workshop 

1   No. 12" arbour tilting saw 
1   No. 12" x 7"  thickness planner 
1   No. 6" Joiner 
1   No. 12" Radial  tilting saw 
1   No 8" Wolf Bench Grinder 
1  No, T" electrical drill - light duty 
1  No. {•'• electrical hand drill - heavy duty 
6 Ho. T    bars Cramps - 41  long 
7 No. T.  bara Cramps - 6« long 
6 Ho. Work bench vices 
3 No. Clamps 

(h)    Materias, 

A few products about 4Q£ were used on trial basis and rejected. 
Twisting of timber was very difficult to detect at very early 
stage of Dip diffused Cypruaa or pine.     It was, however,  discovered 
that twisting was cuasod mainly by timber being cut from young trees. 
When these were replaced by ti aber from mature trees there was minimus 
difficulty.    Pressure impregnated timber presented minimum difficulty. 
It was concluded  that seasoned timber was more aatiafacty   for use in 
panels and frame work with negligable amount cf wastage.     It is, 
therefore, my contention that maximum préfabrication can be achieved. 
However, as I implied earlier (see 1-5; simplicity is very important 
bearing in mind the unskilled labour and to overcome the setbacks 
involved. 

(i)    Suppl i»rs 

Duo to the nature of small quantities required for this experiment the 
suppliers were reluctant to co-oporate.    The suppliers were not used to 
metric system w'¡ich was being introduced in the country and in which 
drawings and bills of quantities were presented.    This presented 
problems jn meeting time schedules for outstanding materials. 

(j)    Préfabrication and erection of Panels 

Large scale and more informative details were to bo supplied from 
architects to avoid redrawing on site for the benefit of oemi-okilled 
carpenters. 

Strict supervision was found necessary in transporting of large panels 
to the cite from near workshop.    Tractors or vans had to be vced.    As 
there were 27 different houao types -by the degree of wastage in timber 
was obvious as this necessitated cutting different sizos of pieces in 
the frame work or panels     The only remedy was to preserve  tho cut 
away pieces and  try to rouse them as far as possiblo 



IV-0       Ei'r'OKTS  !^ku£ 

iv-i     cçu^MsiiOiU^^Li: -J^'i^-J'1 i^i-^-^ 
..-. . i-.^r.n w'rir'i ".-'!:r  hfi.>Roo  from their 

ThiB  is  a  a-w Kwler , .   ^.'ï.  ^  ..   «^tom-ra  repeat 
own ti labor b i£¡?d on pivf.-mrj t.aio.i .,w..ui„ «,„—,.•;  to lovr 
°ñl spec, Ho, tier, Thuir .i« nro not necens.rjly ßeorca to low 
-cost houhin ; out th» operation is on commercial basis. F.r.ner 
dstoila  of plans and   costa  .-re  unavailable. 

(i)        Introduit i on 
ïhe firm his 3o f,r .r/tde efforts toward* ^FABRICATION 
as far .is timber hour.ine section arc concerned only. 

Further to this they nanufacture doors,  door freme», 
windows,  floor ti Ion  and block«,  moulding,  padane 
cases  «ind. glue  lam boauus. 

(ii)  Mode 

Timber walls and roof all in panels. 
Wnli lininrs in chipboard. 
Sììee S pinola ^nufnetured 8«-0" X V-A*  with T and 0 
on vertical panels. 

(iii) Uflft of p-.-nufnetured elements 

Í few houses are built in rural areas on customers »J»«aJ- 
îbi urL buildine by-la,, have tremendously lifted build;n4 
in the city. Trontnont to overcome fire hasards and teraitts 
es governed by the by-l«ws put the costs high than practicable. 

(iv)  Prefabricated elements 

Panels siscs'ô'-O" x 3»-4» and 8«-0" x 6«-8" possibly to Ukc 
windows oiid doors. 

Assembly is done by means of 3" screws. 

Floors are usually cement scroed. 

The internal partitions are afterwards faced with chipboard 

Roofing is cornier tod iron shoots on pitched timber 
prefabricated truss. 

(v)   Cost« 
There h=ve not been hißh dc.ind in Kenya for say 200 houses 
to enable standardisation of possible cost. However, for a 
building of 2000 eq.fi (office) built on concrete 
foundations and cernant floor?, elemental breakdown of cost 
is as follows. 

Pre fabric--^ted component plus roof ?°5* 
Wall lining and ce i Hnß ';?£ 
Roof covf-rms '£ 
Concrete foundr.lion «nd erection >*£ 
Paint in,;: ¿£, 
F,lectr»f. Installation g 

100;S 

Coat XK'T- .sq.ft. of ¿uch a building would vary from Ks.48/- 

to ):•:.•/'/-. 
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IV-3     Prefab Syf¡tcn:r Ltd,.  Nairobi 

( i )        introduction 

This firm is  in tho  process of setting up a factory for tho 
mnnufocturr; of prefabricated panels for housing,  office 
partitions, .-¡.na coldrootna.    The púnele arc insulating core 
of expandod polystrene manufactured from imported grain 
material. 

(ii)      Mode 

Foundationc and floors are in concrete and the firm does 
not undertake their construction 

Walls are prefabricated structural panels 4"  to 10" in 
thickness. 

(iii)    Use of the; Elements 

In principle the panels are for office partitions at owners 
request. 

(iv)      Costa 

With most of the materials imported and experiments not 
tried in housing it is not possible to predict the possibility 
of the use of this system in low cost housing. 

1TM     Ministry of Naturi! Resources 

(i)        Forest Department Training Centre 

Mostly the buildings are for the rural areas and are outsids 
the City Building By-Laws. 

(ii)      Kode 

Materials used are cypress timber for wall framework and cedar 
timber for window frames     The woood is treated with 
preservatives by dipping or pressure impregnated. 

Sizes of external walls and partitions are not necessarily 
otandardioed. 

(iii)    Use of the elements 

Por single storey and double storey houses based on 
prefabricated timber framing and sheathing.    The degree 
of total préfabrication is not advanced.    Usually construction 
is carried out for departmental use. 

(iv)      There have not been proper analysis of building costs to 
include concrete foundations and floors.    However, it is 
estimated that an overall labour coat of Khs. 10,OCX)/- per 
month (excluding machinery) would turn out about 30 dwelling 
units. 
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TV_r) >'->•( *,-v P i f - 

(Experimental. pre»-<"•'• • ut concrete housing) 

( i )   Introduction 

As was stated earlier Nairobi City Council is the largest 
local authority concerned with low-cost housing in Kenya. 
Together vit h Timber Bousing Experiment the idea of 
pec elements was tried to see whether this would be an 
improvement to traditional methods of usine coment only 
in form of concrete blocks  A ßtandard plan was developed 
and built in traditional methods of concrete but did not 
prove very popular. An experiment was, thcreforo, initiated 
by the Council to comprise the following otages, each one to 
be proceeded with after the previous one is successful. 

(a) developing of elements, moulds and erection equipment, 
and building of a test house 

(b) erection of single-storey dwelling house based on 
improvencnt of earlier unpopular plan built in 
concrete blocks. 

(c) erection of a two-storey of four dwelling units. 

The intention wa3 to develop a system of Precast concreto 
elements handy fer unskilled manpower and to be used for 
construction of various dwelling units within the low-cost 
housing brackets. 

(ii) Seven different types of elements are prefabricated These 
are, wall, window, ventilation.., lintol, cill, gable, ridge, 
and floor element in cat;e of double-storey design. 

Dimensions for each e lenient 
criteria on 90cm. module. 

is determined by following 

(a) Each element to weigh 250 kg to enable it to 
be handled manually and without using cranes etc. 

(b) All elements to fit in planning module 

(o) In cane of double-storey house the height of tho 
rooms to be brought to p. gre e with Building By-Laws 
by casting a ring beam on top of the ground floor 
elements. 

(d) The- ays tea to have columns whore two walls meet end 
oloiúynts to be joined together by grouting the cavity 
which can also take service pipes. 

(e) Weather proofing treatment to be incorporated to 
the external surface when casting an element. 
Alternatively snowlem and cemwash to be used for 
weether proofing and decorative purposes externally. 

à 
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MJÜ   BASK) ON TKAOmONAL    BU1WNO    MATERIALS i 
•     §** •" Comüi    Mockwaü â timber tana» 
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DOUBLE     STOREY    TYPE     GROUND    FLOOR     PLAN 

EXPERIMENTAL    PRECAST      CONC.    HOUSING    -   KENYA 

sc«!e   1:40 



-  34 - 

X' 'í    t 

i 
i 

j 

i 

!   i 

.   » 

7?^^:_. 

1 r 
t _ 

•Ñ*-«^ 

i_-l .1. _..  

I i     ^ 

...i .i. «i/t'-j  

.1 L   j__ 

/N 

i 

***:r»' 

*#, 

.—--TC 

5   ! 

\ 

t   ! 

—^;i¡! ! 

' ' ¡I 

.—:   L  ...-J! 

ir~-— 

v—   ,,  •   -_ 

i. Ar K;.::CAO !J ».-•: •>. V 
1 »V/» Ww .   - >-> í;í:NYA 

icn.'c    1:^0 



11' 

!i 

->J ~ 

1    !   ' i '-TV 
i       ? 

I i     ; :    I t : .   ,  
S—T?Z¿.~¿-   -¿--J   . X-   J».    »     '«-'"'«••»"•'»••i 

>.> ,J 

o'l   ' 

! Í ' I ;W 

EXPERIMENT     P^CAST     CCMC.    HOUSING   - KENYA 

scale     1 i 40 



^^ 

hir-1 

o 

o •o 

-JA 4 

ï 

s 
í 

O) 
\   \f 

• -1 

J 

SECTION   8-B 

SEHiON   CC 

^- 

Cl"- 35) 

J 
ÍL_ 

4] mi •an 

SECTION     0-0 

<-îi 

•1 

•4 

h! 

4 

sa 

m 

SECTION    A-A 

SÍCTIOH   £-£ 

EXPERIMENTAL    PRE CAST     CCWC.     HOUSING    -   KEf>!YA 
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EXPERIMENTAL    PRECA3T   COMC. 
Ventilation     Element 
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!!XPi;;u!arfAL   MìECAST  CONC. HOUSING    -  KENYA 

Erecto;    equipment 
scale 120 



(iii)   Uqe of tuo oí ementa 

Size 90 r 230 cm and weighs ?45kg. 

Dcsigne-i with toothing in a groove to help ¿oint withe;, id 
shear force and projecting bars to tuke tensile stress. 

(k) je.ltij o11 on o 1 pm:;i• t 

This is an KH-^nvtive to a window and will replace wall 
element in V.C.'s, shower and store. It is more difficult to 
cast but yet has a saving a3 compared to a window. 
The louvre blades aro cast separately. 

(c) C.ill elvnont and lintol 

Size 90 x 90cm and weighs 108kg. Cill together with lintol 
will be made to suit height of wall elemont and standard 
louvre windows. 

(d) gidge clement 

Dimensiona 180 x 60 cm and weighs 144kg or 90 x 60cm 
weighing 72kg. 

Thi«j is not a standard unit and unlike other elements 
i.3 solid to make a simpler mould  Hoop iron io cast 
into tho element to próvido fixing for timber purlins 
to receive corrugated iron sheet roofing or asbestos. 

(e) Erection 

Special equipment is needed for holding the oleraonts 
in position as the mortar sets and for lifting. 

(e) costs 

Element Works 

54.30 
40.10 
15.20 
7.90 

31.30 
31.50 
37.70 

Wall element 
Ventilation element 
Cill element 
Lintol element 
Cablo element 
Ridge olomont 
Kloor slab element 

Note: Allow for breakages. 

Total labour wages for erecting one unit per day 
1^75/65. 

êS&LtniJ-^SLB Of Ä completed  tost houae single-storey 

Foundation 
(Black Cotton Soil) 

Superstructure 

Total Cont  (2 units) 

6,000.00 

15,000.00 

Ea.    21,000.00 

Cost poi- unie 

Coot of hor.Mycorib veiling 
to court,aida 

Total Co:;t 

Kits.     10,500.00 

Kns. 500.00 

K/a.     11,000.00 

Tvo "to^fv  br>\io".  f,o'.\   por unit  ÍIY^C. 






