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Figure 7

VIP latrine with raised superstructure for use in high groundwater
. table areas.
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lining the pit walls and base with cement mortar and connecting the pit to a
soakaway with a short length of pipe (initial observations in Zimbabwe of this
modified VIP latrine suggest that it could be very sultable for periurban
areas where housing den51t1es are hlgh) .
31. Commercial Latrine Kit. A version of the ferrocement spiral VIP
latrine is commercially available 1/ in Zimbabwe (Figures 8 and 9). The kit
comprises (a) a preshaped superstructure spiral sheet of 100 mm steel mesh
(bar diameter: 4 mm).tightly covered in cotton or hessian fabric; (b) a 250 mm
vent pipe also made from 100 mm steel mesh and similarly covered; (¢c) aldSm
diameter circular roof sheet of the same material and covering; and (d)
formwork with integral reinforcing for the cover slab (1.5 m diameter) and
with apertures for the vent pipe and the squat hole. The pit is normally
excavated to a depth of 3.3 m and a diameter of 1.1 m. The pit is lined to at
least | m with cement mortar and a brick ring beam is laid as described in
paragraph 14. When the kit is delivered to the site concrete is placed in the
cover slab mold; when the slab has cured it is placed over the pit and the
superstructure and roof steelwork then placed in position. Cement mortar (1
part cement, 2 parts sand and a proprietary additive to increase workablllty,
0.5-0.6 water/cement ratio) 1s applied by brush to both sides of the

superstructure and roof fabric in thin layers to give a total thickness .

between 20 and 25 mm. The vent pipe 1s similarly coated on the outside and,
when dry, placed in positien; the whole latrihe superstructure is then given a
final application of cement slurry. '

32. . The commercial latrine kit costs Z§ 60 (US$ 91) 2/. [Labor costs add
z$ 27 (US$ 41), assuming 2 man-days for pit excavation; materials (four bags
of cement, sand, aggregate and bricks) add a further Z$ 21°(US$ 32). Thus the
total cost of the commercxal kit latrine is 2$ 108 (USS$S 164). -

Rural Spirals
33. Although the spiral latgines described *above work ‘extremely well in
practice, their costs are too high\for subsistence farmers in the rural areas
of Zimpabwe, and therefore four very low-cost VIP latrines have been recently
developed. They are all based on local-house ‘building skills and require,
apart from traditional rural housing componenes, only a 50 kg bag of cement, a

-fly screen, nails, tying wire and Ol5 liter of black bltumastlc paint; -these-

items cost a‘total of 2$ 5 (USS$ 8).
A - .

34. Mud and Wattle Spiral Latrine. This latrine, shown in Figures 10 and

11, comprises (a) a rectangular pit; (b) a wooden cover slab; (c) a mud and

wattle spiral superstructure; (d) a thatch roof; and (e) a cement rendered

vent pipe made from reeds. A working drawing ‘and schedule of materlals are

given in Annexes I and II respectlvely. ‘ :

3

. r . .
& . %

~

a

v
2/ April 1981 prices, kit price f.o.r. Harare and exclusive of local
sales tax (currently 10%).

-

1/ Kitform Shelters and Sanitation (Pvt.) Ltd., PO Box AY.SI"Harére.v

T
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‘Screened ferrocement
vent pipe

T om

Figure 9: Sketch plan of the commercial VIP latrine shown in Figure 8.
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Figure 10: Mud and wattle spiral VIP latrine.
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Figure 11: Exploded schematic diagram of mud and wattle spiral VIP latrine.’
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35, The pit dimensions are 1.5 m x 0.6 m x 3 m. It is important to
ensure that the longitudinal axis of the- "p1t lies north- south, to permit
correct orientation of the opening (see paragraph 25). Once the p1t has been
excavated (and, if necessary, lined l/), the cover slab is formed. This is
done by placing two logs, egsurln 2.1 0 2.3 m long and approximately 100 mm
in diameter, along the pit 300 mm apart, such that thelpkupper surface 1is
flush with ground level (this necessitates removing sbil at both ends of the
pit). Logs measuring 1.2 1 long and roughly 100 mm in diameter, are then
placed across the longitudinal logs without gaps and nailed cor tied to them;
apertures for the vent pipe and,squat holei.are formed at the appropriate
places (see Annex I) by using pairs o shorter logs which come to the inner
edge of the longitudinal logs. The wooden logs used should be resistant to
termite and fungal attack; in Zimbabwe mopane (Colophospermum mopane)and
mususu (Terminalia sericea) are commonly used 2/.

¥

36. Once the logs are in posttion, the superstructure is then built.
Some 30 to 40 timber poles, 1.8 m long and 50 to 80 mm in diameter, are
erected in the spiral shape, nailed to the cover slab and tied together using
18 swg (1.219 mm) wire. The lower ends of some-of the poles should be roughly
cut to ® point so that they may be firmly wedged between and nailed to the
cover slab logs. The upper sectlons of the poles are kept in place by
fastening rings of green saplings around them. ~The roof is then made from gum
poles about 30 mm in diameter which are pliable and can be easily shaped to
the desired circular Form. The diameter of the roof base is 2 m and its apex
0.5 m above the plane of the base. The roof is made by weaving and tying 1.2
m long gum poles between five circles of green sﬁplings.225 mm apart. The
roof 1s then thatched with straw or dry grass and placed on and tied to the
superstructure. This procedure was adopted as it is the traditional method
for making roofs in rural Zimbabwe. The thatching has to be very dense to
keep the superstructure sufficiently dark for good fly control.

37. Once the superstructure and roof is complete -the application of mud
begins; in Zimbabwe traditional practice in the rural areas is not to uée soil
from the ground but from termite hills as this is found to have better’
adhesive properties and greater durability. The superstructure is first
plastered with mud, both inside and outside. The cover slab is then also
plastered with mud such that the floor slopes in all directions to the squat
hole. As the mud dries, cracks appear and the surfaces are plastered with mud
again to fill these cracks and to provide increased strength. The mud jis
allowed to dry out and all surface$ are then plastered with a thin coat of

1/ Pit lining (see paragraph 14) requires an addltlonal half bag of

cement (Z$ 1.7, US$ 2. 5)
4 ) : ' :
2/ In rural areas of developiné countries local knowledge of suitable

timbers and termite protection methods is generally very good, and it is
always worth asking the local people what timbers they use and where they use
them in buildings (see P.A. Campbell, "Some developments in tropical timber
technology", Appropriate Technology, 2 (3), 21-23, 1975). In Zimbabwe less
resistant woods such as the indigehous Msasa (Brachystegia sg1c1formls) or gum
wood (Eucalyptus spp.) are commonly protected against termite attack by

coating them with liberal quantities of wood" ash used engLMe 011 coarse
salt, carbolinium or dieldrin. =
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cement mortar (l part cement, 6 parts sand). The cover slab is then painted
with black bitumastic paint. : :

38. . The vent pipe is constructed from a 2.4 m x 0.9 m (8 ft x 3 ft) mat
of local reeds woven with string or wire. The met is rolled up around four or
five 280 mm diameter rings of green saplings to form a vent pipe of
approximately 28 cm internal diameter (Figure 12), and the. fly screen is wired
on to one end. The vent pipe is then plastered around half its circumference
with cement mortar; when this has dried it is placed in position and tied to
the superstructure, and then the rest of the vent™“pipe is plastered.

39. Finally, the exposed parts of the cover slab are covered with soil
which is placed so as to slope gradually away from the latrine to the
surrounding ground level. Grass is then planted to provide protection against
the rain. :

40. Thatched Latrine. This-latrine, shown in. Figure 13, is very similar
to the mud and wattle latrine, the only difference being in the
superstructura. The spiral is made from gum poles®placed at approximately 150
mm centres and held in position with horizontal saplings, also at 150 mm
centres, which are interwoven with and ,tied to the vertical members. The
exterior is densely thatched to eéxclude light. This version of the VIP.
latrine 1s especially suitable in areas where timber is in short supply.

41. Anthill Latrine. In areas where grass dnd poles are very scarce, the
superstructure can be made of well-kneaded anthill soil built up in the form
of sausages to the spiral shape. The vent pipe is made in a similar fashion,
coils of anthill soil being wound in a circle to form the tube. *

42, Low-Cost Brick Latrine. Locally made burnt bricks are commonly
available :in rural areas of Zimbabwe and their cost is a quarter of that of
factory-made bricks. They can be satisfactorily used to build a, spiral
‘superstructur® over the rectangular pit; the cover slab and thatch roof are
made as described above in paragraphs 35 and 36.

i

43, Maintenance. The rural spiral VIP latrines require fegulaf

malntenance to the cover slab and superstructure; this involves repairing any

&= -ye4¥r ahd tear to the slab, walls, roof and vent pipe. Since the architectural

style of these latrines is essentially the same as that of their houses, the
householders have the necessary skills to do regular maintenance work on the
latrines; normally ‘this is done once a year after the rainy season. The only
maintenance work about which instruction is needed is the periodic inspection
and replacement, if necessary, of the fly screen,

Training and Education

[ . ] . ’
: a4

44, Several methods are currently being used in Zimbabwe to extend
knowledge and public awareness of the VIP latrine. , These include the
following: y v - . . .

(1) A description is included in the school curriculum (grade 6). Models
are built in classrooms. In an ongoing program, schools in the rural
areas are belng serv1ced w1th VIP 1atr1nes. ‘

»
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(2) Two films — one on the ferrocement VIP latrine, the other on the mud
and wattle design - have been made for the Home Services Mobile
Cinema unit, which has a target audience of 1.5 million viewers per
year in the rural areas. The films are in English and the two most’
common local languages, Shona and Ndebele.

(3) 1Instruction leaflets are available in English, Shona and Ndebele.
. r
(4) Health Assistants of the Ministry of Health ere trained in. VIP
-.. latrine construction techniques.

(5) Many demonstration VIP latrines have been built throughout the
country. . The design is used by many government ministrLes at their
field statlons. .

(6) Training courses in VIP 1latrine construction are held at the
Henderson Research Centre, near Harare, where all the .original
experimental work on VIP latrines was carried out.

r‘//

g ™~

45. The transfer of these VIP latrine designs to other countries requires
sociocultural care. For example in some societies the direction of the
spiral, that -is whether the spiral is dextral or sinistrali/, may be an
essential consideration at the design stage. Other societies may not like the
spiral shape and prefer a more “linear” design; this can be_*ea31ly*f
accommodated, as can the inclusion of a door which may be mandatory in®cerrain
cultures. The material used, for= the Superstructure 1s not particularly
important, provided the interi&r can be kept sufficiently dark for:igood fly
control, : \

DesPgn Transfer

\

46. The substructure design described in paragraph 14 - .lining ithe pit
walls with cement mortar — has been found perfectly satisfactory in most parts
.of Ziwmbabwe. This 1is due to the very high positive cohesive and good
frictional properties ofjthe soils, which are for the most part residual soils
derived from igneous rocks (mainly granite, gabbro, epidyrite, gneiss and
basalt). Only in Matabeleland, wliich borders Botswana and thus the Kalahari
Desert, are the soil conditions such that pit lining in honeycomb brickwork is
necessary. Substructure design in other countries must, of course, take into

account local soil conditions. '

47. . In rural _areas it is best to design the latrine as far as possible in
the same way as ‘the local houses are constructed, so that self-help,
construction and maintenance can be used with only the minimum of external
instrugtion and supervision. Such an approach is not only likely to be the.
least cost one, but it also ensures that the latrines blend in well with their

l/ A dextral spiral latrine has its opening on the right of the squat
hole when viewed from in front of the opening (i.e., one enters the latrine in
an anti-clockwise dlrectlon) a sinistral latrine has it on the left with

entrance in a clockwise direction.
4
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environment; such
important factors
rural areas.
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aesthetic considération may well prove to be one of the more
affecting focal acceptance and sustained use of latrines in
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ANNEX I
Page 1 of 9

t

WORKING DRAWINGS

£

This Annex contains eight working drawi&gs Drawing ZVIP/01l shows
the general arrangement of the ferrocement and brick spiral designs; draw1ng
ZVIiP/02 glves the cover slab and pit lining details for both north-opening and
south-opening versions of these designs; and drawing ZVIP/03 details the
spiral geometry and roof slab for these latrines and also the plywood t@mplate
used to mark out the first course of the brick des1gn. The superstructure
mold for the ferrocement spiral VIP latrine is shown in drawing ZVIP/OQ, and
details of the brick arch design (which obviates the need for a concrete cover
slab) are given in drawing ZVIP/05. Thaesgeneral arrangement of the mud and*
wattle rural VIP latrine is shown in drawing ZVIP/06, and the ZVIP/07 drawing
gives the cover slab and pit.details. for the rural latrine« The--final drawing°

ZVIP/08 details the asbestos cement, PVC, brick and rendered reed vent plpes.k\,ﬁ....‘-»-"“w
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ANNEX II
Page 1 of 4

9, . ( - .
- SCHEDULE* OF MATERIALS C\\\\\\\\

L. Ferrocement spiral VIP latrine —
Item Description } Qty Unit Rate! . Amount
NO, _a_/ h/ ) ‘ h/ °
01 Cement - 5 50 kg 3 16.50
02 River sand ¢/ ©2/3 wd 11.60 7.60
03 Pit sand ¢/ /3 0 wd 7.08 2.36
04 Aggregate (18 mm dia) Ve o3 © 12,50 2.50
05 Steel bar (q mm dia) 25 m 0.09 2.25
\~_“ - . .
06 38 mm Chicken wire 6 m : 1.25 7.50
(1.8 mw w/ide)} ' '
07 Bricks d/ X 50 No. 0.06 3.00
08 Vent pipe e, 1~ No.  16.06 16.06.,
09 Wire (8 swg) 15 - m 0.70/kg 1.05
10 Bitumastic paint (black) 1 liter - 6.30/5 1 1.26
11 Superstructure mold £/ . 1/50 No. 126.30 - 2.53
\ ' . TOTAL 2§ 62.61
al Quantities for household unit (pit diameter = 1.5 m}.
b/ Prices in April 1981 Zimbabwean dollarg.(Z$kl = US$ 1.52).
o Or builder’s sand (1 m3 required) . /’;;”
da/ If the superstructure is built in brickwork, a further 400 brichﬂare
required (20 courses of 20 bricks); if the vent pipe is made in
brickwork, an additional 150 bricks are needed;ﬁi&/ﬁdﬁrses of 6
bricks). . : . ‘ '
. — )
%/: Asbestos cement vent pipe (see'text paragraph 21). The standard PVC

vent pipe costs $ 16.50 with a 3.4 mm wall thickness and $ 13.50 w1th~
a 2.6 mm wall th1ckness. » C

The mold can be used for 50 latrines. -«
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2. ., Rural mud and wattle (or thatch) VIP latrine
Item Description Qty -Unit - ~ Rate Amount
No. a/ : . : b/ b/ "
01 Cement ¢/ 1 50 kg 3.30 3.30
02 55 m galvéﬁised wire 0.5 kg 106 0.53

(18 swg) '
03" Fly screen ( 1 No. 0.13: 0.13

(300 mm x 300 mm) “
04 20 nails (100 um) 0.25 kg 1.02 0.25
05 20 nails (150 .- mm) ° , 0.5 kg , 1.02 0.51 ,
06 - Bitumastic paint (black) 0.5 liter 1.26 0.63

TOTAL - 2§ 5.35
a/ Items listed are those not freely available in rural: areas. 'Eaéh
household is assumed %to be ablé to provide local building materials
(timber, termite-hill soil, thatch, reeds for vent pipe etc).

b/ Prices in April 1981 Zimbabwean dollars (Z$ 1 = US$ 1.52).

" D .
c/ If the superstructure is made entirely from thatch, only 25 kg of
cément are required. ‘

i
H
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3. Mix Details ¥ .

For convenient reference details of the mixes of the cement mortar
used for various purposes in VIP latrine construction are given below. ‘In
Zimbabwe, large galvanized buckets are used to measure out the required
quantities of cement and sand; one bucket (bkt) tontaips approximately 25 kg
of cement. Mix details are as follows: T '

(a) Pit collar and;lining down to 1 m: 1 bkt cement, 5 Bkts sand.

\

(b) Pit lining from 1 m down to 3 m: 1 bkt cement, 8 bkts sand.
N I
(¢) Cover slab: 2 bkts cement, 4 bkts river sand, 8 bkts 18 mm aggregate.
(d) Superstructure: for both ferrocement and brick designs, 3 bkts
cement, 8 bkts river sand, 7 bkts pit sand. ‘

(e) Roof: 1 bkt cement, 3 bkts river sand.

™~

(£) Cover slag\henching: 1 bkt cement, 3 bkts river sand.

4. Labor Schedule s

In-Zlmbabwe one builder ‘and two laborers generally work to the
fallowing work schedule for the constructlon of one ferrocement VIP 1atr1ne

(excludlng excavatlon) . o e
Day 1 Cast slab and roof; lay br%@%;Ebllap; plaster collar and p%t wall.
(Day 2 Other work). :

, .

Day 3 Erect superstructure mold and cover with chicken wire; move slab on
to collar; plaster mold.

(Day 4 Other work). ‘ . s

2

Day 5 Remove mold; place roof and vent pipes in position; cement benching ..
to cover slab; touch up. - : ;

' The schedule for the brick design (with concrete cover slab) is
similar except that the work specified above for'day 5 can be done on day 4.
For the rural mud and wattle design, the schedule for 3 laborers is (exclud1ng~"
excavatlon) is as follows: _ _ ' ’

Day 1 Place logs and erect timber superstructure.- £
Day 2 Application of anthill soil to slab and superstructure. f

- . ) : ‘,' \ ’
Day 3 Make. roof and vent pipe; plaster one half circumference ‘of vent pipe;

second application of soil to slab and superstructure. °

&




Day 4
Day 5
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Fit roof and vent pipe; plaster other half circumference
and cover slab. . :

of vent pipe

Paint cover slab with black bitumastic paint; apply soil over exposedr

logs and plant with grass.- e o,
. - c
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MOSQUITO CONTROL DATA
Recent experiments in Zihbabwe have shown that mosquito breeding in
wet pits can be substantially reduced by the addition of 1l kg of 4-6 mm | .
diameter expanded polystyrene balls, thus confirming the work of Reiter 1/.
The results obtained in Zimbabwe are as follows: - B
,»
= Number of mosquitoes trapped during
o 2
D |
DPays 1-7 a/ | Days 8-14 Days 15-21
l a
. T .
CONTROL PITS A
(no polystyrene balls) |-
- \ |
Pit 1 , ‘ 2549 | 2147 " 1438
. , | o ‘
| Pit 2 . 1549 | 2345 e 1377 L B
L B o ) o e ] . B B -
| ’
EXPERIMENTAL PITS | .
(with polystyrene balls) l :
' |
Pit 3 oo 1283 | 551 64
) , _ . )
Pit 4 - 2162 | 583 66
- o S———— EcH ot
al Polystyrene balls were added to the experimental pits at the start of L )
) day:8. o . - ' p B
I T
1/ - P. Reiter, "Expanded polystyrene .balls:. an idea'fof‘m0§gui§o o

control™, Annals of Tropical Medicine and Paraéitolagy,'72(67:”525=13p, 1978.
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e
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Alternative Sanitation Technologies for Urban Areas in .Africa, by
Richard G. ‘Feachem, D. Duncan Mara and Kenneth 0. Iwugo (forthcoming).
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“Lauria, Peter J. Kolsky and Richard N. Middleton; Section 2 by Keith

Demke and Donald T. Lauria; and Section 3 by Paul V. Hebert
(forthcoming). ' ‘
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Night-soil . Composting, by H. I. Shuval, Charles G. Gunnerson, and
DeAnne S. Julius. - -
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A Sanitation Field Manual, by John M. Kalbermatten, DeAnne S. Julius,
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