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A, HOUSING AND BUILDING STATISTICS

I-0 HOUS1N™ GENERAL - KENYA

I-1 The Importance of Housing

The guality of houses and Lelghbourhoods 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 in any
urban community and us & matter of fact the primary cause for municipal
improvements und services.

A careful study of urban areas in Kenya would reveal that over
508 of the developed areus are residential. It has been clearly established
universally that planning 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 nalsgo virtually intensifies overall municipal problems.
For instance, the general adoption of extremely low density in Nairobi has
made it impracticable to operate an adequate public transport system. The
residents have, therefore, to depend on brivate cars and as a consequence
the road system leading to the centre of the town becomes congested at peak
hours and there is not enough parking in business and shopping areas.

I-2 Government Policy on _Housing

Rousing pronlems are of great concern to Government of Kenya
because they affect the welfare of individual citizens and all local
communities in the country. 1In Kenya housing functions are carried out
through the Ministry of Housing The Ministry of Works, however, is the
body responsible for design, construction and administration of all
Government buildings including housing elements which 20 along with thenm

particularly in the rural areas where new administrative centres are
established.

The Ministry of Housing is responsible for Housing Policy of
the country and has powers over National Housing Corporation ihrough
which Government stimulates house-building through loans made by the
Corporation to individuals or the local Councils. There are sbout forty
Councils in the country. Nairobi being the largest. The loans are usually
charges % above the rate at which the Board borrows from Development Pund
of Government or Commonwealth Corporation, '
Ministry of Works has developed its own standard type plans
for the purpose of Government Housing. fThese plans are usually executed
in traditional methods of concrete blocks or Kiln-burned bricks wallings
with pitched tile asbestos or corrugated iron shcets roofing. The degree

of prefabrication, if it occurs at all, is minimum and may be applied only
to doors and windows. '
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It is my sirong belief thet idens evolved from this importnnt
seminar misht contricute towirds seplicntion of prefabrication methods
in overnment hous.ngs wiin o vicw Lo reducing couls,

The Naoireri Cily Council has powers to ncegotiate external loune,
The Council builds houses either tor rent or tenant purchase, mainly
for the low .ncome groups, and has for this purpose atlempted experiments
in prefabrication seme of which will be deccribed later in this puper,

Generally, where housing wis bren implemcnted 'stanaards! cover a
wide area. The: include poor progjects of earlier deys to better srringements
which cuzpital permits und prefabricstion methods cen be applied where
feasitility satisfice workability.

I-% Needs and Demsnd

All thke urban areas in kenys have been undergoing o transitional
period for the list few years because of rapid imripration to towns. The
estimated size of household (Africans) is six in the city of Neirobi and
this may be taken as standard ror hcusing #il over the country. Where
low coet housing plans are implemented theminimum house size should able
to accommodate a family of six. There has been a degree of population
tending to forn permanent homes in towns plus the job seekers. This has
greatly conributed towerds population growths in towns.

There is a problem in estimat.ng demand hased on exp.nse-income
proportions because of lack of comprehensive data and wide differences in
family habits. People come tc urban areas with their mind *gscrewed backwards'
and usually do not establish complete permanence. Farms and rural homes
continue to be their daily focus., The idea 'go-back-to-the-land' as it
is locally termed is, however, encouraged by Covernment not only as a
means of minimizing unemployment and housing problems, but also to enforce
Government policy and commitment of developing rural arens as far as possitle,

I-4 Distinctive Nature of Housing Problems

The points raised above, relute to a young country Kenye,

but they form only a very minute part of world-wide distinctive nature
of housing problems of which solution by PREFABRICATION mekods is the
theme of this seminar. With special reference to the underdeveloped
country of Africa, Asia and latin America, whichever policy is adopted
which seems on the face value, suiteble 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 uny form of development is 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 most durable consumer goods cannot be
moved and for a family to bLuy it means the largest single expenditure
or indebtness in mortgage transaciions, This means that for a developer
full advantape cannot easily be taken of the highly mechanized cost-
reducing methods such aas for cars, television, etc. It explains why

one would find television aerials on slum roofs.
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Housing problems are closely related to the long life and cost
of dwelling units, Vast expenditures are required to solve them, thus
placing a limited choice »f poliny Tt ic within thia stope that
possibiliti s of PHREFABRICATION hav to be viewed.

I-5 ¥hy Prefabricgtion In Kenya

The net-works of transnort and communi-ation 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 ¢an live and work. The rate
at which urbanisation is taking place needs methods of construction quick
enough to cope with growth of communities in towns.

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

This is where a modern scientific technique as PREFABRICATION,
amoung others, is of great significance to architects, If population
explosion has resulted in appiication of mcdern 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 wmedicine, has greatly eased world problems
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 holped them to survive; or we are going
to watch the situation get out hend and people will be forced to slesp 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 Naiions Industrial Development Organisation should

continue at least for the berefit of developing countries where technology
had serioue limitations.

Simplicity is very important if PREFABRICATION has to be adopted
in a developing country because of the lack of skilled labour. Any
systom in PREFABRICATICHN would achieve good results if panel fixing
and Joining means is simple emough to reduce construction time. Better
8till, in massive housing the building components can be standardised
to incresse efficiency. Panels may be dismantled and reused as required

Setbacks over PREFABRICATION in a developing country like Kenya
are nuserous, Ome of the most serious and which impedes any progress
in design alternatives is the use of costly and yet non~-tropicalised
imported building materials which may present problems in combination
vith local materials. Technology involving meaningful research in the
use of natural resources has not yet been fully exploited. Some local
materials like timber, for instance are easy to work and require
wnsophisticated machinery for production. However, the performance
of Ksnya woods generally presents problems. VYarping, tvisting and

splitting as a result of poor preparation in an equipped industry are
very common features,




In Kenya, timver wih Lis good beur:ng/veigat ratio has
eronemic deoion poonitilLstios in jrotbris “tion puriien)arly in
the realm of o coet howsio However, tirbor hag to he expennively
treated in order 1o overoor: bualding by-laws govexrning fire horzards
and thr Tisk whien poy boocaunsd by trovcidl terniboes An amount of
insnlotion on timber weils G terefore needed not cnly to pael the
atove requiremsnic bal moo o secure suy degree of human confort
zone, in a dweliin;, necaatisted by orisene climatic conditions.,

1I-9 BULIDTEY FAf. 00 200 L0US

A= Timbex

There is r variety < bailding naterials in ¥enya for hoveing
and other build.ng activitiez., Great orcentage of the comnmonly uced
materiale devenis on the low.l evailebility. Watile is conmenly used
in the rurel areat w¥hile in towns it is usced in form of timber. Timbor
construction emplcya over 10,000 workers and with its design opportunities
it i5 only the injvatrinsi poiential and sraeticn netinods which need to be
fully exploiied. The dewuna Tor low coub housing is wo massive that the
economics of scale would obviously Justify efficient plants for curing
and intensive research to cosens structurnl capability of timber at 21l
steges of growth. Decentralisation of manufacture chould, therefore,
follov with a vicw to offering rural cnpioyment where ticber is im plenty.

Please sce citiached Puragraphs 11-2, II-3, and 11-4 for official

statistics (Kenys) for Foresiry and Tirhcr Production, Building Constructien
and Costs ond Mining,
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The table on by preduction envers imber and ot forest produce froim forests controlled by the Forest Department, 11...ber

cuton private s and catate . oo cscluded, as aboas @oveny smee’ ot of tmber gssued ee by the Foiest Departuent. The
amrounts exciaded 1 this say torm only asmall pre pocica ol ot prefuctiog,

FOREST LAND?
Atcy, 1940-1909
(as at A Decerabory

Table §7 '000 Hectares
e e —— e - i —— e - . - - - - - . F— - - hme i e cm e eme e e o m e e
1960 1961 1962 1963 1964 1805 1666 1967 1968 1969
Type of Forest | S » . ) T
Closed
Central Government .. 7i8 718 702 705 g1S 121 728 616 610 610
County Coungil .. . .. 207 210 200 207 99 1090 20 319 318 38
Total .. .. .. 925 Q28 902 212 914 o131 949 Y35 928 928
Wouodland
Central Government . o 284 284 291 293 156 273 308 124 100 100
County Councit .. .. .. 110 106 68 68 47 17 59 pLY! 241 241
Total .. .. . 394 3% 359 361 403 390 347 365 341 341
Bamboo
Central Government . - 139 136 142 142 161 136 149 135 129 129
County Council . . .. 47 47 45 45 26 46 23 21 27 27
Total .. . .. 1586 iR3 187 187 187 182 172 162 156 156
Grassland
Central Government .. .. 183 180 186G 179 236 171 173 115 106 106
Counly Council .. .. .. 59 61 52 S1 9 50 43 105 105 105
Total .. .. . 2142 241 232 230 145 221 21 220 211 211
Mangroves -
Central Government .. .. 54 54 54 54 45 45 45 45 48 45
Vorest Department Total .. | 1801 1,196 1734 17d4i+ 174 149 155 177 1,681 L1681
Cwoership
Central Governraent
Gazctted . .. .. .. 1,373 1,366 1,369 1,374 1614 1,364 140 1,034 990 920
Other .. .. .. .. .. 6 7 5 29 24 -1 s -2 - 6
Total .. .. .. 1,31 1,373 1374 1,402 1,638 1,363 1406 1,002 90 996
4
County Council
Gazstied .. .. .. .. 351 363 166 370 180 364 351 692 o9l (1]
Other . .. .. .. 73 8] by | 23 22 37 56 52 57 60
Total .. .. .. 424 424 417 39 202 401 407 744 748 751
Forest Dapartaent Fota) .. 1,803 1,787 1,791 1,79 1840 1,764 1615 1118 1,738 1,747
e 2 L e a7 . i
Private Forest . . . 114 123 158 200 173 117 119 118 126 14

Sources: Forest Department and Statistics Division.
*Jocludne pazeited forest arcas ouly.
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FORESTRY
 FORESTTLAND
Clantation A gz, 1200-1959
(av ot st Decensher)
Tuhlc 88 o "(E)_“_ SC_C_‘_"' o?
- | 1960 wm 1962 1%3 1964 1955 1966 1967 1968 196
b e T T —
Tndincnons Snftwoods L ] 5 5 5 5 4 4 4 5
Indigenous Hardwords 3 4 4 4 4 4 4 4 4 4
Exotic Softwaods
Cypress .. .. .. .. 25 26 28 29 k1 a3 35 k) 40 43
Pines .. .. . .. . 26 kY| 34 36 36 38 40 42 47 5
Total .. .. .. 51 57 62 33 LY n s 79 87 93
Exotic 1imdwoods
Timber .. .. . ot 3 3 3l 3 k) 3 3 k] 2 3
Fuel .. .. N .. .. 9 9 7 7 6 6 6 6 7 7
Total oo o o2 w0 w9 9 9 9 5 v
Tom Afforesatin | W s s e e %6 I I
Sources: Forest Departiment a"ri&-si;}m.cq Do T T e o
(1) Total arca of Forest Dept. Piantation; this takes account of planting and felling during the year.
FOREST PRODUCTION, 1960-1969
Table 89 (a) ' (a) Timber Thousand cv.n’
|960 1961 1962 1963 1964 1905 1966 1967 _ 1968 1969
Soft Wood N T B N
Podo .. .. .. .. 94 47 50 46 50 56 38 35 k! b1}
Cedar .. .. . .. .. 31 20 21 15 22 I8 12 I8 25 26
Cypress .. o . . 44 30 47 54 a7 116 98 160 122 180
Other .. . - .. .. 4 0 3 s 7 6 7 S 4 13
Total .. .. .. 173 97 121 120 126 196 156 218 189 256
Hard Wood
Musharagi .. .. . .. 3 2 1 1 1 2 1 0 0 1
Mueri .. .. . e . s i 1 | 2 ! 1 2 0 0
Camphor .. .. .. .. 10 6 6 s 4 3 3 S 3 6
Other .. ~ .. .. .. 24 9 9 7 10 it 9 It 12 16
tew . Ol @ w v W W v M4 8 15 B
Totl .. . .l 25 WS u 13 A3 23 0 86 34 2
Table 89 (b) (b) Tucl Salcs Thousand Stacked cu. m.
x%o l‘)()l ' 1962 'ib'é'z “Yoes 1965 1966 1967 1968 1969
Railway .. .. .. .. .. 7 5 - — — - — _— — —
Public .. .. . .. .. 197 177 216 140 166 190 254 174 214 216
Firewood . . .. .. .. .. 136 118 127 66 8! 101 89 80 a2 89
Charcoal . . .. .. . .. 44 41 73 57 71 73 147 72 106 107
Pl ticker ..o\ s as 1 M 16 18 23 % X
Total .. .. .. | 204 182 216 140 166 90 254 174 214 26
Table 89 (c) (c) Other Forest l‘mducc
ltcm i Um! 19(;0 l‘).xl |’)6" l%’i l964 l965 - 1966 1967 1968 1969
Magnrove poles | o0g 1 685 462 sos 41 BSL 759 649 687 297 S
Power w.nd telographpoles .. 000 12 20 9 6 9 10 7 _— . 7
Othey poles .. .. V000 ram 1,63 1.428 2,037 G813 1,404 1.013 1.579 12,98 1,187 1,99
Bambous . ‘ 40% 3416 2135 1313 L5 123 1BSS 994 914 156}
Fance posts .. 000 cu. m.! 11 5 4 3 2 6 i 3 26 B
Withics . 1000 fea | |
1 loady ! 81 54 5 45 49 189 75 ra} 93 02
Mangrove bark 000 A, KRR %2 810 868 577 69} 327 347 -
Plants. e A 128 62 Glo 425 T3 745 460 50 4

Sourcya: TForust I)mem n and S atrstice Eavision,
*Provaisionad




-7 -

T-3 BUILLING AND CONSTRUCTION
Notes snd Definitions

The definition of items in Table 95 are the samc as on page 90. The figures cover only Brivate firms with fifty or more wa
engaged.

Statistics of private buildings are compiled from rclurns of private buildings and extensions completed in the Municipalites.

The lerm “extensions” includes all major alicrations and additions to buildings.

Buildings which are partly residential and partly non-residential have been allocated according to their main piupose. It sh.
be noted that Moor area can be allocaled morce accurately than cost.

A block of flats is counted as a single building.

Floor arca is defined as plinth arca together with the floor area of iny external ancillarics such as garages, scrvanis' quarters, si
rooms, lavatorics etc.

SURVEY OF INDUSTRIAL PRODUCTION—BUILDING AND CONSTRUCTION, *1963-1968

Summary of Resuits
Tablc 95
Number of Firms Numbers Engaged
Industry e - _ -
1963 1964 1965 1966 1967 1968 1963 1964 1965 1966 1967 1968
B and Counstruction ! “ .
Building and Construcdon .. .. 16 23 23 39 201 43 5094 435 5618 9,305 16313 88
Electrical Contracting .. . .. 2 3 2 4 27 4 y3y) 283 229 294 764 44"
Tot .. .. . . L8 36 15 @ M 41| 8131 4.639  SAIT_ 9899 17077 9.3
..
Tablc 95 (C ontd)
Labour Costs (K £000) Gross Product (Kl'OOO)
1ndustry - —_——

1963 1964 1963 1966 197 1968 1963 1964 1965 1956 1967 1968

Bulidiog aed Cunstruction
Buitding and Construction

1,658 1,0881 0.129:1 19819 41681 3,269} 1,681-1 . 1,229:1 14504 25936 6008 623°
Electrica! Contructing 1057 553

50-2 795 488 142:7 1157 652 473 1240 02 2I14..

Tetal 12738 1,436 1. 1793 20614 44169 _m:s.-m-s'i _|.1z£-u 12943 14977 2716 64130 64333
Tabice 95 (Comd)
lnpul (K £'000) Quiput (5 L0 .
Indusiry e R .__.W__.,.-;.......’;‘
1963 6 1965 1966 1967 1968 190} 1964 1963 196 1967 1968
Buildien and Construction | o . -
Buiﬂsng and Construction | 2,471.8 23718 35,1202 s.zn-‘l 11118 B09S 7! 40827 16009 4.540-6 7.508: 3 l".l.;h-s M;})ﬁf
Electrical Contracung .. 2218 1239 813 1287 $37.2 812 337t 1911 -4 25427 0‘“1‘?_ e
Totat . .. .. M{.&iﬁ? 24977 33020 $2000 11607 BAT6S | 44198 D193 0_ 46997 ROSTH 150542 19N
L)

Source: Statistics Division.

*Cavers private secor only.
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BUILDING
REPORTID COMPLLITON O BUILDINGS FOR PEIVALE OWNERSIHP L'\.I MAIN TOWNS
By Ty p2 ¢ Buiiding snd Town 1960-194%
Table 96
N0 1961 12 19031961 1955 1966 1967 1963 1969°
{
e e - - . - e e N N
Number of Now Buildings !
Resideniinl : S6Y 125 3 85 9% 44 129 248 308 282
Non-Residential 154 1 16U 107 T n” 72 107 16_0 137
Total 716 24 157 188 146 121 201 352 465 419
I
Floor Arca of New Buildings (1060 sq. m.) |
Kesidenuad . io185-2 434 LIS N1 316 13:0 287 599 74 119
Servants' quarters . 1ieg i3 14 09 31 08 69 45 - —
Total Residentra! a 1952 452 1IN0 230 347 138 356 644 74 119
Oflices . . 16 i 153 18 173 49 88 13:2 A 10
Shops . . 264 205 36 35 5-7 1-3 39 57 6 5
Godo“ns Stores ctc. 14-4 126 60 69 28 54 17-5 17-7 38 10
Factories . 127 9.0 7.2 110 6-0 218 151 2146 41 45
Other .. . . .. 306 08 232 293 319 379 8-S 253 27 101
Total Non-Residential 1057 798 853 828 637 713 541 835 117 173
Total V'joor Arca .. o 009 1247 742 758 954 353 897 1479 191 292
Cost (K£'030) '
New Buildings: residential .. 3,290 798 328 405 432 262 663 1,440 1811 2,014
New Buildings: non-residential 2,330 1644 1476 865 2248 1,076 1,157 1,630 2630 5358
Extensions: residential b 264 107 1Y 154 186 101 159 287 257 309
Extensions: non-residential X LX) kit 201 476 376 366 560 870 619
Total Cost (6,317 2881 2281 5,625 3392 31,818 2345 4,007 S568 8,300
f
Arml)s:s of Cost by Town (At. 0\)0) i
Nairobi . .o 5,086 2,236 1,655 1,091 295 1,432 1,700 3,145 3.6 7,251
Mombasa . . ] 623 496 468 420 316 foD 518 590 1,305 922
Other main Towns . l 507 149 153 17 126 226 78 232 632 127
Souru $tal|shcs‘.l)m;;n i . T T o B
*Provisional.
The figures from 1964 onaward, include Thika which became a niunicipality at the beginning of tiat ycar.
NUMBER OF UNITS AND VALUE OF BUILDINGS COMPLETED N NAIROBI1, 1969
(By Cosl Category)
Tablc 27
RESIENTIAL l NON-RESIDENTIAL
I\meu o" Unitw Valuc NE Number of Units Value K£
Cost CATEGOYY Pubt’iu. 'l’rwutu PuMm é l’n natc | Pu-blic l’riva—te Public Private
£ 0—- 500 21 5 2,919 ] 2,115 13 6 568 1,865
£ 501 1,000 . 3 8 28,749 ‘ 5,429 i 7 5,301 . 5,223
£1,001— 1,500 o 40 i 3 $2,7% ‘ 3.502 LU | 11,987 1,200
£1,501--- 2,000 ; 40 c 05833 1 12850 7 2 12,835 3,875
£2001- - 2,500 L3l PG 68,541 | 13,947 6 2 13,672 4,900
£ 2501— 3,000 : 14 ' 6 37351 17,200 h 5 14,247 14,691
£ 3,001 — 3,500 s 13 15857 | 41,550 4 8 13,260 26,525
£ 3,501 -~ 4,000 . 12 ‘ 19 ASXES | 75,108 1 ! 3,838 4,000
£ 4001- - 4,500 o 5 | 3 21,633 | 13,500 k] 3 12,531 13,000
£ 4,501-. 6,000 ' - : 4 - 1 44,650 I 5 14,150 24,200
£ 8,001 6000 S Y -~ 10407 s .5 | 260664 | 28645
£6,001-- 8000 oo 13 by 00666 1 360842 3 1 34,533 41,535
L 2000 -104000 ! 7 71 63 25744 4 4 35,344 37,500
fm,nol- - 12,000 . : - S b 179,379 - 4 - 46,650
L1000 --and above - 6 P24 109,504 : 891,397 | K] : 35 | 662,729 |4463 343
2 R PO 7‘5»0 z BRI 'olz v _&‘—_' 95 _‘”_S.Gl.f-.?"__ 4.723,152

o Sotshes Divage

Ve
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BUILDING
REPORTED COMPLETION OF BUILDINGS FOR PRIVATE OWNERSHIP
(a) Anelysis by Town, 1968
Details Nairobr  Mombasa  Nahurn Kisumu Kitale . Eldoret Thika Total
Number of New Buildings | o o
Residennial . . .. .. 23 46 12 17 i 2 4 308
Non-Residential . .. .. 99 42 h] i2 —_ — 2 160
Total . .. . 322 88 17 29 1 2 6 468
Floor Arca of New Buildings (*000 sq.
pictres)
Residential 56 12 1 4 — — | 4
Scrvunts® quaiters .. —_ e - — - - — -
Total Residential 36 12 i 4 — —_ 1 74
Offices. . . 4 | — — - —_ —_ )
Shops .. . .. .. . 3 2 — 1 - — — 6
Godowns, Stores, ctc. .. e 14 23 — | - - — 38
Factorics 28 10 —_— 3 —_— — —_ 41
Other . .. .. 14 3 | 4 . —_ s 27
Total Non-Residential 63 k) 1 9 — - 5 1n?
Total Floor Arca . 119 59 2 13 —_ —_ [ 9
. Cost (K£'000) )
New buildings, residential . .. 1,485 242 15 61 1 1 6 1,811
New buildings, non-residential .. 1,522 933 8 26 — —_ n 2,630
Extensions, residential .. .. 200 45 1 3 - 3 257
Extensions, non-residential .. 424 83 3 — 329 _ 29 80
Total Cost . . .. .. | 3,631 1,305 27 160 330 4 111 5,568
REPORTED COMPLETION OF BUILDINGS FOR PRIVATE OWNERSHIP
(b} Annlysis by L'own 1969*
Table 98 (b)
Details Nairobi Mombasa Nakura Kisumu  Kitale  Eldoret Thika Total
Number of New Buildings ‘ -
Ruidernal |, . . e 229 34 10 8 1 -— 282
Non-Kesidential .. .. .. 95 3 6 3 - —_ - 137
Total .. .. . 324 67 16 11 — 1 -_— 419
Floor Arca in '000 sq. metres
Residential .. 108 8 1 2 —_ — -t 19
Servants quarters .. .. .
Total .. . . 108 8 1 2 - - — 119
Offices. . . .. . .. 9 2 — _— - - -— 1
Shops .. V. .. .. .. 4 1 — - — — — 5
Godowns, Stores, etc. .. 4 6 -— — — - — 10
Factorices . .. .. .. 43 k] ~ — . - _ 46
Other .. .. .. . .. 8s 14 | 1 - - . 100
Total Non-Residential .. 145 26 1 1 _— - — 173
Total Floor Arca . 253 k” ) 2 3 .- - —_ 292
Cost (K£'000)
New buildings, residential . . .. 1.811 162 10 0 - ) - 2014
New buildings, noa-residential .. | 4,721 604 Is 16 — - — 3,358
Yxtensions, residential . N 37 24 2 1 6 - g )
Exte=-"ans, nou-residential .. 443 10 4 e - 6 619
" Tolal Cost ., . e 7,251 922 83 kY y X 7 6 £,300

Source: Siatistics Division.
*Provisional.
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REPORTED CONMPELNON 0 NG L

Aralysin ol Cort by Townand Fave of Ovnership, 1965 1969

Fabie 29
Pype of Geoae e

Agicualture

195

1906

1067

190N

[ty
Murdep and Quarny ing;

141,5

198G

1967

1068

1969
Misunfacturing:

1965

1966

1967

1968

1969+ .
RBailding and Censtruction

1265

1966

1967

1063

1969 .
[Vectricity and Water

1965

1906

19a7

1908

1069* . . .
rranspori, Storage and Conmiicitions

1968 .

1966

1967

1968

19069* .
‘Yholesale and Retail Trade

1963

1966

1067

1963

19694
<€ ryices

1965

1966

1967

1968

1960+ .

aamci Tostitutions

1965

1h

| Y

1968

1909

i)

1965

1066

1057

!‘)(.;R

a0

e Wennte, e,

fHiawie o 8
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BUILDING

NONRESDINCLBUIEIINGS FOR PRIVATE OWNERSHIP

Cost K£000

Total

20

1,065

29
2
35

12
pr

138
109

76
123
180
810
275

47|
279
789
m
3,973

76
163
227

1,073
1,157
1,630
2,639
5,158




- 11 -

BUILDING . :
PRIVATE BUILDING PLANS APPROVED BY NAIROBI GITY COUNCIL
1°9-1969
Tablc 100 {a) e e e e
1960 1961 1962 19¢3 1964 1965 1966 1967 1968  [5C.
Number of Plans e e e - - ,
T Kesidential o L2 s 386 357 3 266 612 Zzg ggg §~_
Non-Residential | L 488 379 312 328 367 420 486 124 14 g
Total . © ] 1530 690 698 685 688 686 1,09 1, ' -
Estimated Cost (K£°000 3
Kesidersal - 000 R ke m s s Ls e 44w do
Now-Residential .. " U1 3;ai g6s g2 33 : ' : : ' Y
o S otal S S293 1995 1,392 1846 1939 2,103 4,064 8774 7980 10,0
| o e
 CProvisionat Tt e

PUBLIC BUILDING PLANS AFPPROYVED BY NAIROBI CITY COUNCIL

1962-1969
Table 100 () o e et e e e o o
1962 1963 1964 1965 1965 1961 1968  19C9*
Numbcer of Plans '

Restlentic} g
Government and E.A C 6 13 10 6 '; 5: g i
Nairobi City Council 3 ! ! ‘ 6 1 9

Total =~ 9 M n 10 13

Non- Residential 7
Goverament and E.A.C 23 23 17 16 22 :3 38 a1
Nairobi City Council 6 2 15 16 ” 74 95

Total = . . 29 25 32 32 - 138 $5 I
Total Plans Approved 3s 39 4 [ 7] s
Estimated Cost (K£°000)

Residential b
Government and E.A.C. L 13 zgg 3;’ 23; 7g 1 232; ;2; ;go
M"g‘g‘m(; 1y Council o ga 316 38 367 80 1,611 985  a5%

Neri-Residential 2 113
Government and E.A.C. L . n7 60 483 Lu7a 203 %;1 '2’;'; ‘-830
Nairobi City Councy! . . 40 %: 5;; ] ;63 gg‘ 505 819 1.943

Tatal . . . - 357 ’ 595
Total Esumated Cost .. e S2L 400 556 1570 634 2016 1504 2.5
Source: Statisticy Divis;o;.— a T
*Provisional
CEMENT
Table 101 Productlon and Consumption, 1960 1969 Metric Toz_h
1960 1961 1962 1963 1964 1965 1966 1967 1968 199
e e e i et e it 2 et s e+ e et = e et e o et e 2.381
Peoduction (Keova) 1341138 329474 343516 345,687 42200 43810 JT0.240 93613 S1.194 642301
Domestic Lxparts o 4309 95001 108,540 110,602 174117 199407 169,538 221,180 239.02 ‘
Inter-Staie Trade 8

From Upanda . . : 7 I - I 2 ?2 ‘28 .. 70 157

From Tansania . . . 8 8 5 4 4 1% 312441 5516 29847

To Uganda . .. . 7869 6,605 11294 17,072 43408 7,IS§ 9,142 li’;‘ﬁ.’ IIIS‘"" g‘):c,(,_t

To Tanzania 106,357 108,186 102,419 98,560 150977 179037 145,784 852 v

Net Estimated (.‘ons'um.n.(ion of 1A,

mmnd
Produccd Coment 183,832 119,581 114,267 117,438 K1 628 982} (45949 185,317 180,402

2 1.200
Rutained tmports : 87 696 901 765 1,14 i oll 678 1.200

‘ 0 2 L IM,685
Totsl Estimate) Consumptions (IB4989 120,277 125068 118,203 R4782 9B200 140,172 195,250 24678 2

Source: Cement Cotiranies and 1A, Cintoms and 12acise,
' rveludine comant eliabor

. 4
. . . . i _ ! o i 196
tUp 1o 1941 Lies! ceoment conang Phon was etimeied wane production and fxoral Prada fipures. This method hay boca di continued fr
onwards Sod nolugi sules Opiiscs trom the eepant COHMIBIres 810 uned inslyad.

. Iy e T — .- -
e
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Notes and Dellvitions

The deblmitton of itoms oy Table 140
engaged

Kenea stattios o wnerad productiy are compeab rensretuns e by nornne cenverss Tot selt and tone, connnercial output
only 15 covero . cortegaonis vens &l pombnes o those cen et e saned and ed oo fanms etspare not pecorded. The
valtes goven for pohts hue st oo d v bt e T s ety ceabicca by e prodecess. The preduction of mestone aind
gypsum v lodes that st the proadiciron ot loeae comnaom

SUBVEY OF INDUSTRIAL PROPUCTION - MINING AND QUARRYING, 1963- 1908

Summary of Resnits

S

e e Sune as o pape SO The fooes senver ondy prnvate finns watl Hfty or more workess

Table 102

Nuv el Ve Nur e [npaged
fadasty - : - N - e e e e -
funi | KN (R 1ad RTTIN (PR i 1903 (PR 1965 1966 1957 190
\fiming and Quarrying--
Metatie weaerabs, caude poroleom and _ ‘
vatnr:l gs . . i N ! ! 2 6 3 1.2 850 317 §75 718 872
Quarrving, TNur-metaltic and  cncraice! _
M ing : 4 & 2 16 61 16 787 £4a 790 (000 24t 1,658
. . L J e e
Total ; 3 7 ” 12 67 19 12087 304 LeeT 1878 X182 2230

1able 102— (Comd )

| I bour Couts (K E00Y) Gross Product (K£000)
]ndusuy e e e - [NV U (U P o et e e 1t = - e Ao o e
' 1603 fund 196 lene LGe? 1968 | 1963 1964 1965 1966 1967 196§
Mining ard Quareing- !
Metathe mincrals, crude poircleum and
ratura® gas R . SSEY 1381 1999 3044 <652 000 ] 278 4028 3411 5646 7394 1690
Querrying, non-metafic and  chemicel
mining . . Sl s SR JSAe 2R S280 A778 ) 656 OISR 38%4 6907 1173S 1,197-8
T otal 9396 4191 4545 6072 0971 0778 | o845 10186 11268 13553 1929 1.9665
(ot et i s . - e i e Sl - X

Table 102--1Coned.)

Tuput Output (K1'000)

Thuey 1ves 1965 1966 1967 196Y

Indostry - - e
AU 1964 ta. S 1966 967 [RIAN

:
Mintng und Querryirg - :
Metalhic nacrals, crade penadean ond ‘
patural gas ) .. ) ‘ 1,712 ERREN Y 2 T £S5y 14233 17990 R 10120 1,47 S 1,6108 2,1923
Quapning,  non-muctallic and covovcsd !
mnag . . ‘ 4740 798 126 6770 T4 LAIRTHIIUN 4956 9115 1,367 22667 22762
(2,208 BIS1 KITO TS89 10437 26020129100 1S337 19438 20412 3877 4de8 S

- e et b s e -

Tolal

Source: Statishics iDiviston
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MINING

Table 103 (@)

”Mincral

- 13 -

MINERAL PRODUCTION 1960-195
(a) Quantity

Unit i 1960 1901 1962 1963 1904 1965 1966 1967 1961 Iye

Soda Mectric tons) 2,511 2,295 RN 2,442 ol 2,544 2,46} 3,224 2,2R3 P
Sodu Ash " 265,071 14.471 1N.0/4 103350 81,669 83,190 112,394 104,750 117,244 o3,
Copper . » 1,754 2,564 2,225 2,247 2,077 1,969 792 B] 38 '
Satlt » 2,267 23,012 18565 16,397 16,550 26,149 25154 27,339 28799 .02
Gold .. Grams 245,081 34,867 264,416 288,966 353,802 340,563 337,302 945,909 994,954 S56.F
Linw and l.ames-

stone .. Mctrie tonyi 25791 19.783 18283 16447 13,860 14407 16,73} 19,040 18,566 i
Diatomite . " R R 3,209 2,909 3,336 3,U55 2.8 1,772 1,884 2,058 N
Carbon dioxide . . oo 340 6438 465 517 746 762 817 817 819 To
Silver Grams (1,014,827 [,154,70) 142,201 1,186,137 1,352,328 759,341 538,726 86,126 §6,18¢ St
Gypsum?$ Mectric tons 439 72 183 — - - 246 501 dab,
Kaolin . " 1,053 741 1,173 6,661 1,288 1,714 893 1,456 1,332 1,472
Asbestos " 106 137 192 71 185 123 66 5t -
Meerschaum . 22 1 - 6 — 2 1 - 82 [
Mugnesite " 30 1,751 - 261 170 67 576 422 oS bt
Mica - 1 — 1 1 - - — - n -
Quartz .. ., — 10 - 259 : - -- 1 -
Vermiculite . 257 —- 20 92 34 22 76 251 pal] 16
Pumice . w1 2,489 707 1,18 284 1438 1,039 792 122 — .-
Beryl " { 1 i - - 1 - - 17 11
Columbite .. " ! 1 — - : -- — - —_ -
Coral ([or stone) " 15,841 6,108 2,154 - - - - — —
Felspar .. " — i —— — — - 164 402 538 1,560
Graphite ” 1,610 - - - — — -~ - — -
Mullite . " 1,285 —- — - — — — - — -
Sand " 146 — — — - —— — — — -
Sandstone o " 35404 4,355 49,174 e - — —_ - -
Wollastonite . | “ - -— — - - — — — 1,182 €
*Provisicenal.
tFxcluding pypsum used for cement.

(M) Value
Table 103 (b) £00
Mincral | 1960 1961 1962 1963 1964 1965 1966 1967 1968 194

Soda 171 167 .81 19-3 19-3 27 149 287 218 5.0
Soda ash 1,410-3 15416 11465 §,2836 8879 5958 1,183-7 1,093-5 1,203-6 1,11
Copper 4127 5830 SUS-D S047 6547 8683 4263 55 147 40 4
Salt 166:8 1825  I50:5 1395 1422 210 2086 24'.0 2816 0o
Gold . .. 1082 1540 1162 1259 1686 i50:1 1495 4201 4480 i
Lime and limestone 1475 06| -0 97-4 914 1099 1270 1284 1256 1IN0
Diatomite 517 476 41 | o 19 452 338 27-8 o3 w0
Caibon dioxid~ 477 442 306 54-2 59.2 615 688 70:1 762 Tit
Sibver .. 11-8 14-1 20-3 252 223 124 85 18 21 1.’
Gypsumt .. 2:6 04 11 . - — — 10 1.3 Y]
Kaolin 35 24 24 52 29 53 16-1 22's 241 36.0
Asbostos 3-8 45 61 1-9 65 31 18 17 - -
Mecrschaum 33 02 - 07 09 09 03 — - 0.5
Magnusite . 0-1 43 - oS 0-7 0 53 37 0-6 46
Mica 0s 01 06 04 — - _— o
Quartz -— - —_ 0 - - - 11 1) B
Vermiculite 23 — 01 0 07 03 02 v? 08 27
Pumice 17 1-2 03 04 03 02 — ..
Peryl . 01 01 “ 01 ‘o - 22 2.4 .
Columbite , o 01 - 01 . — - —— -
Coral {{or stone) - . | 2 09 02 - - — - -
Felspar —_— e . - . (%) 1-9 8.4 W
Ciraphite 280 - - .- — — —_
Muliitet , 302 - . - - - - - —
Sand . 01 - - . — . .
Sandstone ) ’ 121 14 145 e . .- —
Vollastonite ‘ i — - — - - - — -- 216 o

Totui

24034 27497 LIV 248 IR0 25282 241t 8

2097 2,0w e

Source, Mines and Geological Departoant
%h;cludmp Yyanue

Lxcloding, gyp uacs uiad for cement
*Vravisional

——enen.

s ot v ctlbons il 0 e o




MINING
QUANIIES INDEN OF AUV NG AND QUARDYING PROGDUCTION, 1262-1969
(1964 109)

Table 104

Ludustry Groap ; 1062 1903 1964 1965 1966 1967 1963 1969

i

Metal Mining: 100 o 103 100 6 941 496 54-3 52-8 il.6
Non-Mctallie Mg 1 19w 1028 N0 980 123-0 126 1294 127.1
Quasrying ‘ AR 133 10 1033 1327 168 8 157:0 2056.9
Total Mining and ! )
Quarrving ‘ 1183 108.4 1040 093 106.1 117.3 120.3 137.7

Source: Statistics Division.
Nowt, - The weighis have been chareed (0 tahe 1to accorn!
tigures in the last Abdstract.

the growing impartarce of quarryine, wnd thorefore the overall index differs froms the




1J1-0 WXY MLSNTAY D10cie U000, RAIRORT (4 OXGUMISATICNS PARTICIFATING)

11{-1 Intvaduction

The muin theme of this scminar is simed at evaluating merits, if |
any, of using locul building muterinls in any porticular place with a
view o lowering costi by uning better huilding techniques, Ferhaps
I should montion that tie exoeriment deseribed hove was first of its
kind in Kenya where fou« Orsanisations ipvolved in low cost hovsing
put their activities torotier on one site., The four Organisations,
nauwely, Nairebi Ciiy Zinameil, Einictry of Housing, Housing Research
Unit - Nuirobi Upivecrsity and the hational Housing Corporation., There
was a cormon cususe for all., The wain reasons were to usc national
material (timber) vhich is consideribiy flexible and to expericment
on ease anrd specd of constroction. For the purpesc of this seminar
I wish to deraribe one aroup of protoiype de. igns of the four groups

++ of proposaly vhich were exparimented.

JII-2 The P.oj:ct Genarnl Requirerents

(a) Metric units were to be used throughout (Costing has been
done inﬁm/sq.ft. as readily convenient),

(v) Each duclling unit was to hove Kitchen, W.C. abhlution,store
and habitable roors of variable sizes,

(c) Design to be erxccuted as convenient but not esgsentiully on
prefabrication principles,

(d) Timber structural memberz to b of treuted pine arnd cypres.

(e) Use of plaics and hangers permissible.

() Soma designs to explore the possibility of flexible rafts
on black-cotton soil.

(g) To pr§vide store with external access (for bicycles and charcoal
etc.,

(h)  Windouws to be steel or wood glaged or shutters,

(i) Doors to be in wood.

++ Out of 27 diffexent trp. vlaus, I will discust only 10 house plans
which wre spoecied as tywa A1, 42, B1, B%, R4, €1, €2, €3, and C4
on the drawingn,
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(b) Site Works overall total costs £11,756/u6

111-5 Exarnle of typical walling ayrroxiwete coct per sq. ft for a type unjt

(a) Externsl Walls

SwSg,F

Cost of 75mm x 40nn studding frame into panels plua
labour 0/80
Cost of 500 gauge polythene shccting and labour 0/15
Spacers of 3" chiptoard 1" sq. in size plus labour 0/10
3" chicken wire resh on spacers ~do- 0/60
2 coat work plaster 1:1:6, 1:2:6 cem:lime:sand -do- 0/50
1 coat Rough Casting -do- 0/2%
3" Budongo Chipboard -do- 1/60
Total per sq.ft. of typical wall 5/00

Twaesomm—s
(v) Internal Walls | S/Sq.Pt,

Cost of 75mm x 40mm studding and labour 0/80
Cost of 3" thick Budongo Chipbosrd both sides and labour 3/30
Total per sq.ft. of wall 4/00

apmmTT———
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1il-6  Exewmpic of tyriee! feeliing unit overall omeint of impory/Biport materials

and ..t..'.l.':'...‘.‘.‘_...(-“m(" sty

Local Material

Cost Iwported Material Cont
by name N Cts By name O Ct
Treated timbor cypress
and pine 2,809, 33 Cistern Tunk 89.80
Plywood 4,261.00 Gauge Wire 1.06
Faila 106.13 14" Bends G.T. 14.37
Asbestos Shoets 1,864,113 Bvomastic 6.00
Coment 443.2C " Blbown 36.4C
But hinges 170.03 Stop cocks 8.42
Tee hingos 9.00 +* Copper nuts 62,20
Flush Doors 232,00 Hacksav blades .50
Wood Screws 21,20 Hacksaw blades .50
Paint Super velvet 1,163.05 Tees C.1I. 56. 96
Bituminous paint 18.25% Plugs G.1I, 2.3
Cooking hood 75.00 Clear glasaes 107.10
Covking slab 139.50 Glaved piping 18.30
Agregate 25.5% Circular Stainless sinks 69.00
Sand 50, 44 Cylinder night latches 18.00
Chipboard 98,37 Cylinder night latches 18,00
Mild steelbars 86,12 Pormica Sheet a3.715
Ling Chromate 3.60 Pattsse glue 14.00
C.P. 8crews 3.25 Stock die set 30.15
Nipples 4.30 Bushes G, I. T
Block Board 155.00 Back nuts .65
Gully grating 12,50 Bid taps 18.00
S01id Concrete blocks 145.82 Saddles electricel 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 handles 44.00
Pollyfiller 6.05 Rin tatches 27,00
Galved steel mesh 1.68 Cable flexible 2%/0076 4.50
Cable T.& E. 7229 T1.40

Pull handles 4.00 Catle single load 8.70
Pinotex wood preservative 100,50 Cable single load black 18.50
Cable T. & E,3/029 122,85

Glass Louvres 414,00

13,112.11 1400, 58

e Emmnrres

Percentage 90, 35%

Percoentqes 9,65%
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(a)

(v)

(¢)

(d)

(o)

(r)

- 9% -

Brief notcs on experimentn Liber housing

Duration of thc project

The project was siarted ‘n January 1970 and was completed in
December 1971, Difficultics cxperiencad resulting in slowu
progress will be out lined below,

Bxecution

The project was to be executed by direct labour. Therefore,
arrangeucnts were mede in advance, to recruit Technicians,
labourers and clerks, for the purchose of relevant materials
and for setting up workshops, stores, offices, ticber gantriee
and purchase of machinery.

Quality Control and Proper Use of Materials

PThis was necessary in order to mininise wastage of expensive
metoriels available., Periodic tests were carried out by Ministry

of Works, Materials Branch to ensurec economic use of good quality
materials,

Training

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

Desismers

These as was mentioned eurlier was comprised of Nairobi City
Council, Ministry of Housing, Housing 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

designoers of various house units if the experiment was to be
successful.

Personnel (total 59 men)
Officc Staff

Depertmental Representative

Site Clerk - replaced after a month or 8o

Costing Clerks - replaced after 9 wonths

Storesman - replaced after 1t months

Stores Labourers

Watchaen

Workshop Foreman - removed after 4 wonths cwing to
inefficiency in his trade

R R E SN VR

Vorkshop tern

4 carpenters later increased to 8 - 10
4 Lnbovrers later incrensed us required.




(g)

(n)

(i)

(3)

Site Toom

195 Carpenters

20 Labourers

1 Mason Forcman

4 Masons

2 Plumbers ~ later added to % after 9 months
4 Painters - recruited at{ decoration stuge

Plant and Machiacry

Norkshop
No. 12" arbour tilting saw
No. 12" x 7" thickness planner
No. 6" Joiner
No. 12" Radial tilting saw
No 8" Wolf Bench Grinder
No, 3" electrical drill - light duty
No. 3" elccirical hand drill - heavy duty
No, T bars Cramps - 4' long
No. T. bars Cramps - €' long
Ho, Work bench vices

3 Ko, Clamps

Haterials

A few products about 407 were used on trial basis and rejected.
Twisting of timber was very difficult to detect at vory early

stage of Dip diffused Cypruass or pine, It was, however, discovered
that tvisting was cuased wiinly by timber being cut from young trees,
When these wsre replaced by timber from mature trees there. was minimum
difficulty, Pressure impregneted timoer presented minimum difficulty,
It wius concluded that seascned timber was more getisfacty for use in
panels and frame work witn negligable amount of wastage, It is,
thercfore, my contention that maximum prefabrication can be achieved,
However, es I implied earlior (see I-Ss simplicity is very important

bearing in mind the unskilled labour and to overcome¢ the setbacks
involved.

Supplisrs

Due to the nature of small quantities required for this experiment the
suppliers were reluctant to co-oporate, The supplicrs were not used to
metric system w'iich was being introduced in the country and in which
drawings and bills of quantities were presented, This presented

" problems in meeting time schedules for outstanding materials.

Prefobrication ond erection of Panels

Large scale and more inforrmative details were to bo supplied from

architects tc avoid redrawing on site for the benefit of semi-skilled
carpenters.

Strict supervision was found necessary in transporting of large panels
to the site from ncar workshop. Tractors or vans hsd to be uvced, As
there vere 27 different hovse types My the decree of wastage in timber
was ohvious as this necessitated cutting different sizes of picces in
the frume work or penels The only rcmedy was to preserve tha cut
away pieces und try to rousc them as far as possibla
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Gordhand, s Duyomshy & Rros, bide, 510

Phis is a s°w m.oaler grorisatbron which unle hoases from their
ovwn timbur buisecd on prefasrication cvoten ol enstomers requcst
anl specification, Their snima are not necessarily peared to low
~cost hounin: out the operation 13 on commercial basis. Fariner
detoils of plans and costs are unaveilable .

pirsales Lid,, Noirobd

(1) Introdu~tion

The firm hac 3o fer wnde efferts towards PREFABRICATICN
as far as timher housing section arc concerned only.

Further to this they marufacture doors, door frames,
windows, floor tiles and blocks, mouldings, racking
cases and glue lam beauws.

Fode

(ii) Hode

Timber walls and roof all in panels,

¥all linings in chivboard.

Sizes of pancls manuatuctured 8'-0" x 31_4" with T and G

on vertical panels.

(iii) Use of m-nufactured elements

b few hcuses are built in rural arcas on customerd request.

The urban building by~laus have tremendously limited building
in the city. Trentment to overcome fire hazards and termites
as governed by the by-lnwe put the costs high than practicable.

(iv) rrefabricated elemonts

Panels sizcs 8'-0" x 3'-4" and 8'-0" x §'-8" possibly to teke
windows and doors,

Assembly is done by means of %" gcrevs.
Floors ure usually cement scroed.
The internal partitions are afterwards faced with chipboard.
Roofingz is corruvgrted iren shcets on pitched timber
prefabricated iruss.

(v)  Costs

There hove not been high dewand in Kerya for say 200 houses
tc enable slandsrdisation of possible cost. However, for a
building of 2000 sq.f4i (office) built on concrete
foundations and cemznt floors elem ntal breakdown of cost
is as follows,

Prefabric ted component plus roof 26%
Wall linings and ceiling 15%
Roof covering 1
Concrete Toundotion end erection 41%
Fainting T
Electric Instzllation A
Pluabing 9%

1095

Cost nwr/nq,ft. of such a building would vary from Km&48/-
to i n -,
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Prefab Svatemn:s Ltd., Noirobi

(1)

(i1)

(111)

(iv)

Jdntroduction

This firm is in the process of setting up a factory for the
nanufacture of prefabricited punels for housing, office

- partitions, ~nd coldroows. The panels are insulating core

of expanded polystrene manufactured from imported grain
material,

Mode

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

Walls are prefabricated structural paneis 4" to 10" in
thickness,

Use of the Elewents

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

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.

Hinistry of Natural Resources

(1)

(11)

(1i4)

(iv),

Forast Departpent Training Centre

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

Fods

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

Sizes of externul walls and partitions are not necessarily
standardised,

Uge of the elements |

Por single storey and double storey houses based on
profabricated timber framing and sheathing. The degree

of total prefabrication is not advanced. Usually construction
is carried out for departmental use.

There have not been prover analysis of building costs to
include concrete foundations aad floors. However, it is
estimated that en overall labour coot of Khs 10,000/~ per

month (excluding machinery) would turn aut about 30 dwelling
units,
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(Experimental pre-cout cuncrete housine)

(i)

(41)

Introduction

A8 was stated ecarlier Nairobi City Council is the largest
local authority concerned with low-cost housing in Kenya.
Towetier vith Timber Housing Experiment the idea of

pec elements wes tricd to sce vhether this would be an
improvemeni to traditional methods of using cement only

in form of concretc blocks A standard plan wes developed
and built in traditicn») methods of concrete but did not
prove very popular. An cxperiment was, thorefore, initiated
by the Council to comprise the following stuyes, each one to
be proceeded with after the previous one is successful .

(a) developing of elem:mts, moulds and evection equipment,
and building of a test house

(b) orection of single-storey dwelling house based on
improvencnt of earlier ungpopular plan built in
concrete blocks,

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

The intention was to devclop a svystem of Precast concrete
elements handy for unskilled manpower and to be vsed for

construction of varicus dwelling units within the low~cost
housing brackoets,

Seven different types of elements are prefzbricated These
are, well, window, ventiletien, lintol, cill, gable, ridge,
and floor element in case of double-storey design,

Dimensions for each elewen’ is determined by following
criteria on 90cm, module.

(a) Each elecment to weigh 250 kg %o enable it to
be handled manually and without using cranes etc,

(b) A1l elcments to fit in planning module

(o) In cuse of double-storey house the height of the
rocms to be brought to agree with Building By-Laws

by casting a rirg beam on top of the ground floor
elemcnts,

(d) Thz zysiem to have columns where two walls meet end

elenents to be joined togevher by grouting the covity
vhich can also take sexrvice pipes,

(e) Yeaiher proofing treatment to be incorporated to
the cxternal rurface when custing en element,
Alternatively snowlem =2nd cemwash {0 be used for
weother proofing aud decorative purposes exterrally,
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(iid) Use of tuc elemenis

(n) dsd) eromont
Size 90 x 230 cm and weiphs 245kg.
Designed with tootling in o groove to help Jjoint withsi- ad
shear force and projecting bars to toke tensile stress,

Ventiiotion elomunt

This is an 2)trrn-tive to a window and will replace wall
elenent in W,.C,'s, shover and store. 1t is more difficult to
cast but yet has a saving as compared to a window.

The louvre blades arc casi separately.

Cill el=nment and lintol

Size 90 x %0cm ard weighs 108kg. Cill together with lintol

vill be made to suit height of wall element and standard
louvre windous.

Ridee elenment

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

This is not a standard unit and unlike other elemsnts
15 s0lid to make a simpler mould. Hoop iron 1o cast

into the element to provide Tixing for timber purlins
to receive corrugsted iron sheet roofing or asbestos.

Erection

Special equirment is needed for holding the clements
in positicon as the mortar seis and for lifting.

Costs

Element Worlks

Wall elenent
Ventilation element
Cill element

Lintol element
Gabls element

Ridge element

Floor slab element

Note: Allow for breakages,

Total labour wages for erecting one unit per day
K-475/65.

Cost An.lysis Of A comnleted test houae single~storey

Foundation
(Black Cotton Soil) 6,000.00

Superstructure 15,000,00
Total Cost (2 units) K3,  21,000.00

Cost po1 unit Kas,  10,500,00
Const of hLoneycomb wvilling
to coust ards Kns 500,00

11,000, €0









