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Foreword

The Vibrated Concrete Products (VCPs)
manual was conceived toinform small scale
. entrepreneurs as objectively as possiblc afi

- eflfecient way of starting and sustaining a

VCPs business. The aim of this manual is
not 1o deal with the technolagy in depih, as
sufficicntliteraturc is available in altcmative

books, but to give practical information for -

producers to be able to produce VCPs on
thcir own.

Uschasbeenmade of numerousillusirations
and simple English to enable many of our
target groups to follow the steps in VCPs
production, Itis hoped that this manual will
become an invaluable ficld companion for
smallscale enterprencurs whoarcinterested
in starting a YCPs workshop.

The technical details on the production of
VCPs dre from the producers and other
literature sources on the technology.

ITDG-Kenya is not in a position to verify
these data and will not therefore be held .
linble for any inaccuracies in the

production af VCPs.
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i
BMSTIEL: ™ Building Materialsand
Shelter

FCR: Fibre Concrete Roafing
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FICROPAK: Fibre Concrete Producers -

Association of Kenya

IT - KENYA: Intermediate Technology - @

Kenya : !

ITDG - KENYA: Intermediate

KBS: Kenya Bureau of Standards.

| MCR: Micro Concrete Roofing :

Technology Development Group - Kenyai .
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MICROPAK: Micro Concrete Producers
Association of Kenya
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OPC: Ordinary Portland Cement
VCPs: Vibrated Concrete Products

NGOs: Non-Governmental
QOrganizations’

CBOs:Community Based Organizations

For more information on our other
programmes writc to:

IT-Kenya -
P. O. Box 39493, :
Tel: 442108/44624/444887,

Fax: 445166, Nairobi, Kenya
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INTRODUCTION

Building Materials and
Shelier Programme of

*IT-Kenya

T

Forthe majority of Kenyans, hopes of build-
ing affordable and decent shelters are fast
diminishing duc to the cver increasing cost
of building materials. The problem is com-
plicated further by lack of alternative af-
fordable appropriate building materials. It
is therefore not surprising that three quar-
ters of the kenyan rural Population cannot
afford to build with conventional building
materials despite their dwindling local tra-
ditional building materials.

. Similarly, the major urban centres are expe-

riencing an acute shortage of housing. In
Nairobi, for instance, over 60% of its resi-
dents continue to live in unplanned, over-
crowded and poorly sanitated dwellings.

It is against this background that /T-Kenya
set up the Building Materials and Shelter
(BMSHEL) Programme. Under this pro-
gramme IT-Kenya hopes to achieve the
following objectives:

«  Give people access to choice of hous-
ing at a reasonably affordable cost.

«  Stimulate growth of local building
materials industries through encour-
aging and supporting new and existing
producers to use widely available local
materials.

»  Encourage decentralized small-scale
production and use of low cost build-
ing materials and technologies.

.« Promote the use and acceptance of

proven appropriate technologies and
building materials amongst the policy
Makers both within the Government
and the private sector.

Share information with other local
agencies and guiding policy makersin
the building industry.

+  Create a forum for monitoring prog-
ress made in the research and dissemi-
nation of building materials and tech-
nologies through regular participation
in scminars and workshops organized
by IT-Kenya or other Shelter Forum
Institutions. .

Thisillustrated manual outlines the produc-
tion of VCP using a simple language. Itis
hoped that the manual will be an invaluable
companion to builders and uisers of VCPs

v
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T VIBRATED CONCRETE TECHNOLOGY PRODUCTS PROJECT

: The vibrated concrete technology is a rela-

tively recenttechnology, having been started

*in 1985 by BMSHEL,

Vibrated Concrete Technology is based on
the fact that when concrete is vibrated air
pockets in this concrete are forced out. This
creates a strong product using little cement.

E:y the workshop cquipment is affordable
'for small scale producers.

Job Creation
Since mostofthe VCPs are produced manu-
ally, many jobs can be created for Kenyans

both in the rural and urban areas. The!
vibrated concrete technology is also adapt-

able to any scale of production including

. One man enterprise.

Advantages of Vibrated Con-
crete Technology

Simple Technology

With, proper training anyone (even un-
skilled workers) can successfully make
Vibrated Concrete Products (VCPs).
Small-scale production

‘VCPs can be produced locally in small

workshops. The initial capital required to

Foreign Exchange Savings.

'VCPs require litle initial investment in |

equipment and energy supply. The raw
materials required for the production of
VCPs are widely available locally thus
saving in foreign exchange. '

Low cost technology
The VCPs are cheaper and of comparable

quality to other locally available conven-,

‘tional building materials.

:Mainfenance cdsts

The maintenance cost of the vibrating table,
the moulding equipment and other working
tools used in the producuon of VCPs is
minimal.

Durable :
VCPs have high compressive strengthand

offer good resistance 1o weathering and

abrasion.

Safe and Altractive

'VCPs are safe and non-toxic. They haveno

harmful effect on the environment. When '
produced and installed correctly, VCPs are .

of similar quality to the conventional ﬁulld- '

ing matcnals

2 "ORGANIZATION AND MANAGEMENT

'—ﬁ is cssential to have good business organi- -
' salion management,

Ouahty Control

'Continuous and strict control of the quality
of raw materials used in the production of
VCPsas well asof the finished products and

its installation is very important for boost-
ing sales. This calls for testing the raw-

materials before use and testing the finished

rproducts for load-bearing, impact strength
and water-tightness.  Guidelines for gen-
‘eral quality control are included in this
“manual,

Sirict supervision

Like in any other business enterprise, a
successful VCPs workshop will require’

proper choice of raw materials and their
storage. Qualified and highly motivated
workers will be a big advantagc to an entre-
preneur. Daily supervision of the produc-
tion and quality of VCPs and maintenance
of workshop equipment should be carried
out.

' G .xa...,;,-.‘é iy BTN Y

TEN
‘Quality Control =

' Marketing Strategy
The building material market is very con-
servative and takes time to accept any un-
testedproducts. However, through dynamic.
,markeling strategy, an entrepreneur can
successlully find a market for good quality

' VCPs. _
'Coordinated Production

" Improper and unco-ordinated producuon of .

VCPs will lead to poor reception by the
targeted consumers and low sales. It is .
therefore the responsibility of all producers -

. of VCPstoadhereto stringent quality guide- -
" lincs as advocated for by their umbrella or-

ganization of Fibre Concrete Producers !
Association of Kenya (FICROPAK). .

Protessional Trammg
Production of VCPs requires speciat atten-

" tion to training both in technique and busi-

ness management. It has been noted that
most failures in small-scale businesses en-
terprises are due to bad know how transfer

.and insufficient professional training.
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" Equipment and Tools

Stocking a VCPs workshop with all the
required equipment and tools is a fairly
expensive exercise. It is adviseable
therefore that enterpreneurs work out a-
phasing system by setting out prionty
equipmentand tools. Altcrnatively, through
community based organizations (CBOs),
entreprencurscan organizc arcvolving loan
systcm to enable cach one of them buy the
neccssary equipment and tools. '
" Below is a list of the basic cquipment and
" tools set that you will certainly require for
E*’ day today running of your VCPs workshop: .
Je . :
i
|.

A Brick Mould.

SRR T T

Equipment

T T, T
EE

Together with a set of ordinary workshop
tools e.g. spades, wheelbarrows, sieves,
trowels, batching boxcs, measuring pans,
watering cans, the VCPs workshop will
X requirethcfollowingspecialimdequipment:i

Vibrating table (1.5 mx 1.2m x0.5m)’
+  Moulds for each type of product :
+  Quality testing equipment (slump1
cone). !

. . |

-

AR B T |

e

et

Ty ew T=

" Solid Concrete Block Mould

T e e . b eem ey

, | Vibrating Table

.. | The vibrating table provides a surface for
* vibrating VCPs. Itcomprises of the vibrat- |
- 1 ing surface and a hidden vibrating mecha- !

¢ nism (motor) on the underside. The table” o
[ can make different types of VCPs.

o4

R -
b -

b

" Setting Moulds

: f&ﬁwc Air Brick Mould.

EQUIPMENT AND TOOLS

Testing Equipment o
Depending on the use and desired perform-

- ance of the VCPs, careful selection of the

type and proportion of cement, aggregates '

and water is necessary. '

* The uniformity of fresh concrete is usually

These are available in various shapes, mate-
_rials and sizes depending on the product
" required. The moulds are fabricated from |

plastic, timber, concrete, steel or fibre glass. two working days of the following -

. Fibre glass and plastic moulds are expen- - moulds. :
. sive. Tir;lber, and stecl moulds areeasy to  ~ Stcel Concrete Block M‘{“;‘Qﬁ (6"% 9™
fabricate and to maintain. Concretemoulds - Fiore Glass Tile Mould . .
. - Concrete Tile Mould ‘

are easily broken. . , .
. _ Y DroX ' - Paving Siab Mould (18" x 18" X 2"

‘; 3

“You will need at Icast as Many moulds
as the number of products produ:zedin - -

ensured by the stump test: Fill the conical
mould in four layers of equal volume and-

‘rod each layer 25 times, smoothing the top,

lift off the mould and measure the differ-
ence in heights of the mould and the fresh

-concrete specimen. Slump between 25 and

100 mm is most suitable.

: | Other Equipment and Tools

In additon the following simple hand (ools
" will be required for production of VCPs. !
. Trowels

Floats (Wooden/Steel)

Spades

Panga / Scissors

Wheelbarrows

Karais M(Eﬁcﬁ:hing Boxes).”

1. Watering cans

Care and Maintenance of
Equipment

. ‘
i |

t .

| Ensure that all the tools and cquipments
! are cleaned, dried and oiled after each .
day's production is completed. - Good
maintenance of equipment and tools will
reduce the unnecessary costof replacement
and will alsoensure that the VCPsproduced
are of high quality.
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| Raw Materials

i . . . .
¢ The basic raw materials required for the i
- production of VCPs are:
' :

Cement

Sand ’ :
Aggregates (3/4" and 3/8") :
Quarry dust

Water )
Colour additives (where necessary for
| MCRiiles) '

!.
s
!

le.
P .

»

i 1
3 1
I
I

LCement
-Ordinary Portland Cement (OPC) of the
| standard quality should be used. Thisshould |
; conform to KBS specification K§02-21

Sand
Clean, sharpand cvenly graded sand should
be used. The sand shoutd be free of silt, clay
or dirt as they reduce the ccment - sand |
bond. In order to minimize the amount of :
voids in the VCPs, use sand particles of
g grain size between 0.125 - 2.00mm. The
small particles fill the gaps between the
large oncs hence less cement is needed.

3 S

Water
Only the cleanest available water free of
- salts and other contaminants should be used.
The water should be of drinking quality.
“Sufficicnt and clean water is also required
[ _Tor curing the VCPs.

!

=
. Too much sand in a mix will result in
! brittle and porous VCPs. Too litlle sand -
i requires more cementand agreater chance
for the products to crack while curing.

, !
! i
| |
I i
| !
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- Wéier - Cen‘;ent Ratio

RAWMATERIALS

e o h v e

 Sand!

¥

i
{
t

#8
(%)
&

S

¥

< should contain just enough water to facili-’

i

i

!

_ The correct amount of water to be added to
the mix will depend on the:

type of mix proportions of the aggre-

gates and ccment

the required product strength and
the equipment in use.

_As a general guide, thc concrete mix

L ]

tate production without any slumping oc-
curing after demoulding.

. Aggregates

- In order to facilitate transportation, han-

" dling and laying VCPs, it is necessary to

" make them light. This can be achieved by
gither reducing their compaction thus en-
suring a relatively high proportion of air
gapsbetween the aggregatesor using light-

. weightaggregates.

{ .
Hence it is important to have a relatively .

_ high proportion of coarser particles (3/4"

- ) e e

- and 3/8" aggregates) because toomuchfine

" aggregates would fill the air gaps and in-
" crease the density of the VCPs. Howevera
certain mountof very fine particles (quarry
dust) is necessary to produce the cement
paste required to bind the coarser particles.

K -
All aggregates, whether fine or coarse,
must be clean and free fromsilt, clay, dust,
organic matter, salfs or anyother chemical
impurities that could interfere with the
bond between cementand the aggregaftes.

. Aggregate - cement Ratio

‘The cement aggregate proportion is. very

The water-cement ratio varics for various, important: If it is too high the mortar will
VCPs mixes. To¢ much water for dry: 1ack cohesiveness for “green strength”and ,

mixes makes the VCPs collapse after
demoulding while too little water makes

the final product will be too weak. Ifon the
other hand, the ratio is too low the mortar

the mix disintegrate after demoulding. : i1 be very cohesive and the mix may not

* Experience will generally help in
*dcetermining the proper water-cementratio. a1 ds.

3

flow easily duringmixing and filling the

1
!
i
'
1
'



'5 - THE VIBRATING TABLE |

Compaction lever arm

Vibrating Surface ,

"ﬁ Frame |

1
;

(3

e

re and Maintenance of the
Vibrating table

The vibrating (screeding) table is a major
investmentina VCP workshop and should
therefore be handled well. :

' Avoid over-vibrating the table more than:
is necessary for the production of any
particutar VCP.

. "Make sure that the table is not
‘overloaded’ by ensuring that only the
optimum number of VCPs are placed on it
atany onc vibrating time. (The éguipment

supplicr will teil you the maximum loading -

weight).

Regularly, oil the vibrating table's moving
parts and keep them clean.

5

i 2ot
Blocks guides

N

| ——
" Alwaysclean the table top and jointsat the

i end of cach day's production.

It is important that the table be kept in a
well protected shed (workshop) to guard

against its theft and dama gc%?\;eaﬁe;. '

", The foot-switch should be kept on a flat,

firm surface closc to the userand should be
_regularly inspected for any defects.
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{ 6 | THE VCPs PRODUCTION WORKSHOP

I

cleaning »

1
3t
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Tk :
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vibrating table | ;
i :
curing in moulds X
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Typical layout of a VCP workshop |
I

i

~6'm

f
|
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. Production Area Layout |

' The VCPs workshop should be laid out in
, such a way that all the unnecessary move-
ments by the workers and of raw materials
t are avoided. Sand, cement, and aggregates
! should be close to the batching area. Water
" for mixing the concrete should alsobe within
. reach,
' Dry and wet mixings should be.done close
«to the vibrating table. The stacking and
i curing site should be close together to mini-
i mise breakages due 1o movements,

! Other important factors that should be con-

i'sidered in the planning of the workshop are:

1 ,
i Clean Water Avallability
i;Clcan water is needed for mixing the con-

!
i
f

.y

crete, curing VCPs and for generalcleaning
of the cquipment and tools. The workshop
must thercfore oe assurcd of a constant and
rcliable supply of water.

The working area

The production area must be sheltered from
rain wind, and direct sun. The working area
should also be big enough for temporary
storage of sand, aggregates, and cement. In
addition, have areas for mixing, vibrating
and, filling the moulds and mould storage.
Foranaverage one vibrating table operation
a covered floor area of 25-35 sq. m. is rec-
ommended.

Curing Tanks
The curing tanks must be big enough for the
anticipated output of VCPs. They should be

r

fill them to the required level should always
be available for as long as the production of
VCPsis in progress. They can be either dug
out or built up using stones or concrete. An
old oil drum can be used for wet curing -
small VCPs such as floor and MCR tiles.

Storage and Service Area :
Additional space will be neéded for storing
the finished products. Sufficient external
service space must also, be provided for
vehicles bringing in raw materials or col-
lecting the finished VCPs.

The recommended minimum area is about
200 sq. m, however more space may be
useful for future expansion: of the work-

shop.



All the VCPs covered in this manual will
| follow the procedure outlined here. How-

ever the concrele mix ratio and type (dry
. mix or wet mix) will vary depending onthe
* product being made. Notes on the batching
. ratios for various VCPs and the type of mix
 required are given under each VCP.

05
" The producersare advised to strictly follow
the instructions in the order given in this
manual to avoid disappointing results in,
VCPs production.
Sieving 5
+  Sicve the sand and other fine aggre-’
gates (quarry dust) to remove the big
particles silt, clay and other unwanted
objects before use.

Batching

«  Measure out the required aggregatcs, |
sand and cement using the batching.
boxes or Karaisin the required propor--
tions. Take care not to exceed the
recommended batching proportion for
cach VCP.

+  Aggregates should be baiched by volu
ume or weight; (by weight is more:
accurate.)

+  Cement should be batched by weight,
or preferably by using whole bags of
50kg.

+ Some VCPs can be coloured usmg

_colourants, e.g. MCR tiles, floortiles, |

+  For small scale production workshops.
withlessstrictquality control batching’
by volume using buckets, batching
boxes, wheel barrows, Karais etc is
quitc acceptable if carefully done.

" Since the concrete mix beginssetting within
; 30-60 minutes, only enolgh concrete mix
i must be batched to avoid wastage.

: Dry Mixing
"«  The bawhed sand, aggregates and‘
cement mix is now ready for dry rnlx-
ing.
«  Mix the batched sand, aggregates and
cement thoroughly in their dry state
! before any addition of water. For best!
results torn the mix at least three times. | l
«  Makc sure that the mixing surfacc is al
clean, smooth level hard surface. A}
concrete slab is the best for dry mm-1
1 ll'lg i i
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"' 7 GENERAL PRODUCTION PROCESS:

ar _

;= Performslumptestasdescribed before,
' «  Theconcretec mix isnow ready foruse.

Wet Mixing

«  The thoroughly mixed dry concrete
mix is now ready for watering . Use
only clean water.

«  Add alimited amount of clean water
gradually until the concrete mix is of -
the required flow. With experience,
workers will beablctoestimate there-
quired quantity of water that is just
enough for wet mix.

«  For dry mixes use less water as com-’

pared to wet mixcs.

+  Tumthe wet mix thoroughly (atleasta

minimum of 3 times) until all the wet

mix is uniformly wet.

«  Avoid adding excess water as this will

wash away the finc aggregates and |

cement as well as making the mix less
cohesive.

As a simple test for cohesiveness no excess P

water should be visible when a lump of .

| concrefe is squeezed in the hand.

N

+  Rub the concrete mix quickly with a |

" smooth round metal bar or wbe (2-4
cm diameter). A concrete mixture will :

_ form a slight film of water or paste on
the surface.

Assembling the Mould

.+ Before pouring any concrete mix into :

the moulds, ensure that they are se-
curely bolted (focked) so that no con- :
crete pours out. i

.+ Proper assembly of moulds should be

done to avoid dcfective VCPs since
they take the shape of the mould.

“«  The procedure and order for assem-

bling the moulds is iflustrated in the
manuat for each VCPs. '
»  Any defective or broken moulds must,
be replaced or repaired before use.

=g

Do not use any defective or broken’
mould since this will obviously pro-

duce defective and poor quality VCFPs

even if all the other procedures out-.
lined in the manual are correctly.

Sollowed.



Cleanirig and Oiling the Moulds,

Clean the correctly assembled moulds
with clean water 1o remove surface

dirt (This should always be done at the |

end of each day'’s production before
storage of moulds).

Wipe the moulds dry and thoroughly

oil them using old engine oil.

Oiling the surfaces of the moulds
allows easy demoulding of the VCPs
since they can easily slip out of the

© mould. .
The oiled, well assembled mould is
now ready to be filled with concrete.

Filling the Mould with concrete -

Fill the oiled mould with the required
amount of concrete mix
Avoid any unnecessary wastages of

concrete by carefully pouring the con- -

crete into the mould.

Transfer the filled mould to the vibrat-

ing table.

* Vibrating the concrete mix .
Place the mould filled with concretein

the correct position on the vibrating

table asindicated. Make sure themould .

is securely held by the guiding marks
onthe vibrating table (There are secur-
ing marks for concrete blocks mould
and MCR tiles). Vibration should be
done for 15 - 30 seconds.

{Step on the foot switch for a short ime
| (about 15 - 30 seconds) and while the
iconcrete mix is under vibration,
I systematically level and screed it with a

float.

Screeding the concrete mix

To screed the concrete is to spread it
smoothly with a float.

Screed the concrete mix systemati-
cally using a steel of wood float
concrete mix as it is being vibrated.

Keep filling up the mould with extra

concrete as the concrete level falls
below the mould frame top.
Continue screeding with the float and
filling the mould until the screeded
concrete mix is flush with the top of
the mould frame.

As a gencral guide, thé gcrecding and :

vibration of the concrete mix should -.
stop when a thin film of walteror paste .
forms on top. This should take about -
45 seconds of vibration. .
With experience, workers should be i
ablc to know a well screeded concrete ;
mix,

Dry mixes should particularly bg .

carefully screeded so thatenough water |
comes to the top surface of the con-
crete mix to help in making the VCP
cohesive. '

@. ' e e o
The whole procedure of vibrating .
while at the same time screeding the
concrete mix should be done very ' |
well as it greatly determines the end :
quality of the VCPs.

Demoulding

Thevibrated concrete must be trans-
ferred to a very flat surface in the
shadc for demoulding or setting.

Setting .
Some VCPs (e.g. MCRuiles, floortiles,

concrete slab, fence posts) and gener- |

ally the wet mixes should be feft to set’
overnight before demoulding since
they will collapse if demoulded
immediatcly.

Protcct the VCPs 'v:ri'l—iic“s;-c-lfi‘r{g;fmm‘

- direct sunlight, rain and wind by plac-

ing them in a level surface under a
Shade.

VCPs such as the MCR tiles will re-,
quire special setting racks since their
moulds cannot be laid upright on a
level surface.

Demould the wet mix VCPs the tiexi
day taking the same care as when de-
moulding the dry mix VCPs.

 Curing

The demoulded VCPs are now ready
i

* for curing :

Dry mix VCPs that are demoulded’
immediatcly after vibration should be'
left for 24 hours before the curing
process is started. X S
The wet mix VCPs are ready for cur-

ing after setting is complete

Dry curing

L]

Dry mixes should be demoulded '

immediately since they are cohesive
enough and therefore do not collapse
after demoulding. e.g. hollow and

solid concrete blocks, air bricks and

concrete.

Take great care when demoulding to "
avoid damaging the VCPs. Some VCPs

such as the hollow and solid concrete

~ blocks require rapid and swiftly cxe-

cuted movements when demoulding to
avoid distortions.

Other VCPssuch asthe concretelourne !
require slow and careful demoulding -

by unbolting the mould. : E

Dry mix VCPs should be sprinkled
with water daily and protected with
cither polythene sheeting or damp
hessian bags (sacks) toregulate drying.
Indry curing very little and controlled
amount of water should be sprinkled
daily in the moming and evening fora
minimum of 7 days.

Wet curing

Wet curing involves full immersion of
VCPs in water

Weét mix VCPs should be wet cured in
fairly clean water after setting for a
minimum of 14 days.

Stacking

Stacking the finished VCPs din the
stacking area and avoid necessary
breakages duc to carcless handling.
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8 DEFECTS AND QUALITY TESTS FOR VCPS

v Thcproducuon of poorqua]rtyordcfcclwe
© VCPs will certainly lower sales for any

enterpreneur, It is therefore important that

i small-scale enterpreneurs who areaboutto:
; cmbark on a VCPs busincss strictly follow
* production guidelines setout in this manual.

Amongst the commonest defects to be
found in poorly produced VCPs are:

“Voids o

Voidsare holesfound on VCPsand contrib- -

utc to weakening the product.

Cauvses

»  Ifconcrete mix is not vibrated enough |

»  Toomuch water being used inmixing
the concrete
«  Sand and aggregatcs are too big

| Sofutions
*  Vibrate the concrete mix until a thin ;
film of water formson top. This should

take about 45 seconds
+  Use the cotrect quantity of water in
mixing the concrele

i+ Sieve the aggregates and sand to get

the requircd sizes.

ode

’.‘.“'2"‘."'“-1"-‘_ .

Cracks

i cracks either during setting, curing or afier
, installation

i
! Causes

‘ used
.»  Dryingtoo fastduring curing orscmng

So!uf:ons

exceeding 5%

Protect the VCPs from direct sunlight,
rain, and excessive wind

+  Use hessian bags (sacks) or polyihenc
sheeting to cover the VCPs so that
they dry slowly.

Defor.m'ed; VC,TPs: -

: attract more customers then he should aim
at high quality VCPs.

i

i A defectively produced VCP will develop |

+  Use sand with a silt/clay content not

»  Setting and curing of the VCPs.
‘ should be controlled under shade..

. Causes
. , . < =  Deformation could occur if demould-
Deformed products lower the sales while at
!the same time discouraging prospective
builders using VCPs. If the produceristo

. Solutions

» Nib Test (MCR Tiles)!

i
i
| i

i

ﬁin_g" Test (F]oor Tllcs)

+  Always demould the VCPs with great
care. Do not shake or twist the moulds
while demoulding

+  Use a level hard surface for setting
after demoulding. - '

= Alignthe concrete mix with the mould
frame evenly by using a float while
stecl vibrating and screeding,.

«  The vibrating table should always be
positioned on a hard, lcvel surface.

Fleld tests for VCPs
Field tests for VCPs should be conducted
after curing of the products.

Scratch Test

Scratching the VCP at the comers or edges
using a ceoin to determine their strength.
Well produced VCP should not scratch off *
easily.

Ring Test

| This test can be done on the wet mixed
: VCPs such as MCR and floor tiles. Hold ;

the product vertically and tap it withacoin.-
The higher or sharper the ring the strong the

. VCP.

Nib Test (MMCR only):

«  Dropthe MCR tile against another tile
from a height of about 30 mm. A 10% ,
nib breakage could be due to: '

«  Wrong cemem sand and aggregate |
ratio

L Inferior quality of sand andaggregates

»  Excessiveclayorsiltinthesandbeing

-

‘Scratch Test (Solld Concrctc Blockq)

»  Poorcuring and setting of the tilesduc
to rapid uncontrolled drying

+  Too much water used during mmng
of the concrete.

‘Porosity Test

This test should be done to determine
whether the MCR tiles are leaking.

i
|
l
I
i
{
= Use moriar to form two walls on the I
i
i
1

Procedure
MCR tile as shown

«  Fill the tile with water and measure
the depth,

*  Re-measure the depth after 24 hours
A fall of more than 12 mm indicatcs } :
scrious leakages. ‘ ‘

ing is not properly done either through |

twisting or shaking. !
»  Using of poor fabricated moulds
»  Uneven levelling of the concrete dur- |
ing vibration. of the VCPs. (poor
screcding and vibratton)

N 4 e e = e T WL —_———

| -
9

.Leakage could be attributed to:

‘s too much water during mixing of con- !
crete

«  poor quality sand and aggregates

*  notenough v:brauon of the concretc |
mix,

RS SR



9 ANILLUSTRATED GUIDE TO VCPS PRODUCTION

-
H

]

.. . Curing shed

&

In the following pages, the production of

, | assorted cxamples of VCPs are illustrated -
. ' and the critical production steps outlined

for beginners to acquaint themselves with
the vibrated concrete technology. Please
take your time to thoroughly read the steps

Ttisadvisable that the beginners only make
few samples initially and test them for
strength and quality. A summary of
important notes on the production VCPs
are:

1, Assembling the mould”

‘9 Oiling the mould

j— '

3. Batching the raw matcrials

4 Dry mixing the batched raw
materials

b

5 Wet mixing thc raw materials

6 Filling thc mould with the concrete
mix :

.7+ Placing the concrete (inside the
mould) on the vibrating table

8. Vibrating (Screeding) the concrete
" mix

|
|
1
o
t
!

9. Levelling the concrete mix

t

10 Transiering the moulded VCPstoa

Bl e T PN R

j1¢ Demouldingthe VCPsinthe curing "~ ,

* shed

i 2_ Removing the moulds (some motld
parts are separated e.g. concrete block
mould).

‘13" Overnight initial curing to allow
the VCPs to set

! before embarking on full scalecommercial
: production of VCPs.

It is important that non of these steps is
omitted or the sequence of steps change
foranyreason if good guality VCPs are to

be realised. l

10

P

i ,_44'/ ) -:.-x—.-.':—_:—
- Scrapping off excess
‘concrete

|

-

 Finished VCP



-10 SOLID AND HOLLOW CONCRETE BLOCKS

Assembling the Hollow Concrete Block Asscmbling the Solid Concrete BlockMould  Making the Hollow Concrete Block
Mould. ' .

Correctly batch and mix the raw ma re-
quired dry mix

Cement Aggregates
&5 D
B 3" The cut-out mould scction T TheBox, | | Sand Dust

—

Parts of the Hollow Concrete Blocki:
Mould '

The complete solid concrete block mould.
- Th lete Hollow Concrete Block —— —
g RO L OREIEIe E0e ax ¢ Fill the block mould to the high level
Mould. 11 shown ]

L



*

Lower the compaction lever to firmly
cover the mould top.

- Swiich on the vibrating table

Asthe vibration is goes on, pressdown
firmly the compacting levers of the *
vibrating table up to the low mark of
the mould, .

- compaction.

Afterabout 15 - 30 secs, switch offthe -
vibrating tablc or until there isnomore *

Put the mould down on a flat surface. *

Sweep off the excess concrete using a
straight strip of timber.

Demould the concrete block in a pro-- ¢

tected shade.

Swiftly -overturn the mould taking
care not to shake it sideways.

Hold the overturned mould's frame
with your feet.

|

e e

Carelully 1ift out the centre cone of the
mould vertically

MY

.~ Removethefigure8 (for hollowblock)
and the flaps (for solid block)

Removing figure 8

==

" The block after demoulding

. 'Stack the blocks neatly in the
protected shade. -
« .Allow the stacked blocks to initially

cure for 24 hours.

The Solid Concrete Block

Dry cure the blocks by spraying them
with a little water daily after setting for
a further 24 days.



11" MICRO €

Batching and Mixing

¢ Correctly batch and mix the raw mate-
rials to give the requircd wet mix for
MCR tiles production. )

LD e TN

N ,
b 4

Cement' {Sand | Dust

. apc;n the frame of the vibrator and
place a well stretched polythene sheet
flat on the vibrating table. '

" Firmly lockthe tilemould frameon the.

marks shpwn on the vibrating table.

" Placejust éhough wet concrete mix |

 Switch on the vibrating table. Start

-the nib is the projection on the tile: Co
thathelpsin fixing the tile to the batten. o

ONCRETE ROOFING (MCR) TILES'

Y

.+ Make a hole in the nib using a 50/75
mm nail, o
+  Fix a galvanized wire in the nib to."
assist in fixing the tile to the roof bat-
tens. .
Switch off the vibrating table. i
Unlock the tile mould frame while!.
holding down the nib with one finger.”
to ensure that the tile does not stick in*|
its frame. '

into the tile frame to fill the frame.

screeding the concrete mix using a i
float until a thin film of water paste '
forms on top. This takes about ' _

715 - 30" Seconds.” 7
Take carc not to vibrate for too long ;.

Transfer the tile by holding the poly-
thenc sheet diagonally.

ey
‘s Align the scread to match the margin
indicated on the mould o

enough concrete mix and vibrate fora
fewscconds. Continue screeding when
the table is vibrating. '

. :i-r-3~“

1 '



o T

Placing tiles in rack

+  Letthe MCR tileset for24 hoursin the

~ curing rack.

«  Protect the tiles from direct sunlight
and wind by covering the rack witha
polythene sheet if necessary. '

.+ Demoulding:

+ - Demould the tiles after 24 hours

+ - Place your hand on top of the tile and
gently turn over the mould

+  Gently slip offl the il together With .
the polythene sheet from the mould.”

" MCR Ridge Tile

ITransfer the tiles toa curing tank full of |

_ 'i '+ Place a polythene sheet on vibmﬁng;
table i
‘Carefully trim off the excess mortar ~*|  Fill the ridge tile frame with enough ,
from the tile edges with the helpofa = | * concrete [

hand trowel. . +|  Switchon the vnbraun_g labl:e. '
: : l.- Screed the concrete mix while vibrat-;

ing it.
- .}~ Switch off the vibration table.

" Wet Curing |

\water. Il Transfer the vibrated concrete mix to -
‘Submerge the tiles upright i the ridge tile mould

:Leavethe tilesinthe curing tank for 10 |, ;' .Align: the concrete mix with theridge
days. | tile mould . .

i- Allow the concrete to set for 24 hours.
'+ Demould the ridge tiles after 24 fibur |
ts . Putthetilesinacuringtank for7- 10,

; days. :

oW
-

1

] .
| . B !

| .

[Remove the tiles from the curing tank |

‘Stack the tiles upright as shown in —Stacking ihie ridge tiles T
open air +  Stack the cured ridge tiles in open air
- After 14 days your MCR iles arc for a further 14 days
rcady. _ i = The ridge tiles are now ready for use.
. =g ,
- The MCR tiles and ridge tiles can be
. producedin the designed colour by adding
Field tests. { | colourants during batching. :

Perform the following tests to deter-:,

_ i mine the quality of your tiles; ring test,’}
' nib test, porosity test (as described in?_Field tests ‘ .
pagc 8) { »  Perform similar filed tests on the ridge -

' - _ . tiles as for MCR tilcs.

Lt

14
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Use the right amount of water to give you

- the optimum dry mix so that the air brick

does riot callapse after demoulding.

Ay,
Wi,
ARG YT

Cement

. ¢ air-brick m(r);ll(i

i

ke

277 Assemble and oil the mould

" 12 AIR BRICKS

*

' '« Using arodding stick, compct the \

! concrete mix

Sc-r-a;-)-of f cxcess concrete with a su'clﬁ!

I

% 1The completed air brick

«  Gently, turn the air brick mould until
it lies horizontally on a firm lcevl
surface.

+  Gently knock the sides of the mould
so that during demoulding the formed
air-brick is not deformed.

¢  Demould the air- brick on a flat and
* firm surface.

——

—

FE ',_1,::‘1'
i ey
.ot

X

: \’:Eq_“n__* — -
" Air bricks mix should be dry enough fo
i avoid collapsing after demoulding. -

—— e
—_—— ..

Leave the air brick to set overnight
under a shade

+  After initial setting, wet cure the air-
brick by sprinkling it with little water
daily for atleast 7 -10 days.

|
Field Tests 3
Perform the scratch and ring tests as de-|
scribed before, Il




————

+  Follow the same batching and mixing , |
procedures as outlined for air bricks ‘
o

. Carcfully transfer m;n;ou.l&-to“lﬁg
"1+ demoulding shade.

- t— JR— -

']+ Knock the sides of the mould to ensure
" thattheair-brick isnotdcformed during
demoulding -

e Demould the air-brick on a firm and
*. -flat surface.

" Unbolt the side flaps of the mould to
complete demoulding

—————— . —

e Leave the air brick to set overnight

T 1 . : ~. .+ Drycurethe air-brick by sprinkliog it
. off the excess concrele Mix -« | ! \ Y Sp g
= Serap _ _ with alittle water daily for 10 days

716 3
' ;

i
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13 'LOUVRE AIR BRICKS'

) v _ . _"'_:'_ — —— _"_"""""'_d_F' -
= Follow the same batching and mixing :

Aisscmbling the Mould o procedures as for other dry mixes ]\ .

Ay

=\

Cement

N

carclully
i [+ Leave the Louvre air brick to initially
" set for 24 hours

ol e YT
\4 Demould the rodded concrete mix

. The inner mould piecc

. e .
"3 After 24 hours, spri.nkEl_hat_n'l'v}(*:air
bricks with little watcr. '

i «  Dry cure the louvre-air bricks for a

| ¥ minimum of 10 days.

.+ Using a rodding stick, Eompam”‘-_ Field Tests e s ——
- concrete mix A ) +. Perform the scratch and ring tests as de-
i - - scribed : :

I

a7



14 _Flodr Tiles

. Correctly batchand mix theraw mate-  *  Screed the concrete mix whilevi- .l
rials to gct the rcquircd wet mix . brallng it for about 15 - 30 scconds. )

I e
*  Transfer the tiles to thé curing tgnk.

+  Submerge the tiles upright

+  Leavethetilesin the water for 10 days

»  Asthe vibration is going on system-! |

(R TYS ¥ S SN

atically screed the concrete mix witha | ' . Curing in water
float until the mortar is flush with the ' -
top of the tile frame. e e

»  Continue screcding until a thin film ' . ) -
of water forms on top of the concrete ' Removethecured floor tiles from Watct
mix : and stack them in open air for a further
14 days for final strengthening.
+  Switch off the vibrating table \
-+ Transfer the tilc mould to the setting '
' shade. j
+  Leave the tile to initially cure for 24 ¢ |
e e, hours in the covered shade. o

)

A M
vl

Y |

ars T

4
Yo

i : e
Stacking tiles in the open

————— e ——— - - vy

+  Oil the mould thoroughly ]

i
i
P .
e ! IPerl'onnthenecessarytcststodeterminethc ’
+  Place enough concrete mix into the | ’ _> .—'___ quality of your tiles.

mould to fill just to the top of the mould * * Demouid the floor tile carefully after | |
frame setting is complete. ! Follow the same procedure as for otherdry ;
— ! . l.

8



‘Follow the same procedure as for otherdry
. fix VCPs.

Place the timber palate and mat (or
polythene sheet) under the slab mould
Ting. .

Place the assembled siab mould on the
vibrating table

+'Oil the moutd and the mat.

e

Fill the mould with concrete

1

kil

—

““'l/

oo I e
«  Switch on the vibrating table
+  Screed the concrete mix until a thin
film of water forms on top. This should
- take about 15 - 30 seconds.

——

i A3 7 :
N e
B

crete mix.

377 Tevel and Tinish smoothly the con-
|

. T ——

if the hollow slab mould is used leave
the slab to set for 24 hours before

»  After 24 hours sprinkle the slabs with
water daily for 24 days until the slabs
are well cured.

Field Tests ,
Perform the scratch and ring tests on the
slabs as described” ’

immediately .

19

"+ ifthe slabring mould is used demould ~

The same production procedure for con-
crete panels, balustrade rails and coping

stone



- 1671

Correctly batch and mix the raw
| malerials to get the required wet
mix '

Assemble the fencing panel mould
by fixing the bolts and parts as !
shown,

= Place the oiled mould on the

- |
FENCING PANELS |

Oil the assembled fencing panel
mould thoroughty. o

e —— e e e

Put about 1/2" concrete blinding in
- the assembled mould to hideits
bottom. B

+  Putthe fencing panel reinfozcomenit
bars inside the assembled mould

vibrating tahlc,

Filt up the fencing pancl mould
with concrete,

p— .

As the vibration is going on,
systematically screed the concrete
mix with a float unti! the mortar is
Mush with the top of the fencing

pancl mould. This takes about 13- |

[

'__3'_0 seconds.

After about 15-30 séconds switch off the

vibrating tablc or until there is no more
compaction.

Transfer the fencing panels to the
setting shade (2 pecople)

Leave the fencing pancls to initially

cure for 24 hours in the shade.

Carcfully demould the fencing
panels to a firm level ground for
further dry curing

- ————

Sprinkle the fencing panels with a
controlled amount of water three
times a day for a minimum of 7-10
days.

Stack the cured fencing pancls
ncally on a firm level ground.

Field Tests

Perform scratch and ring tests on the

- finished fencing panels as described in

the manual.

t
|
i
|

L |
g !




S

"« Follow the same batching and
! mixing procedures as for other dry :

mixes.
-~ .

TSR

S I RN

Cement: Aggregate:  Dust: Sand

1 24 1:1

i*»  Fill the mould with the concrete !

'17. COPING STONE

»  Placc the mould on the vibrating i

+ table L B
Switch on the vibrating table for .
about 45 scconds

' Screeding under Vibratian

+  'While the concretce is being vibrated, '
vse a float to screed ihe concrete. :
' |
»  Continue vibrating and screeding the
concrete mix until a thin film of
water forms on its surface.

Transfer the mouid to the setting
shade. '

+  Leave the coping 1o set overnight
{24 hours) in the covered shade.

«  Demou'd the coping stone the next
day (after 24 hours).

21

Dry

* .

(_"'I'he finished coping stone

ny cure the coping stones for a
further 10 days by sprinkiing them
with a little water daily.

. Field Tests

Perform the scratch and ring tests on 1}
coping stones as described in the manu



—_—

Correctly Batch and Mix the raw

', materials to get the required wet mix,  ; *

i

= Assemble the fencing post mould
i:+-. by fixing the bolts as shown

L .

i ..

= Oil the assembled mould thor-
oughly

*  Place the oiled mould on the
vibrating table (2 people)

18 | FENCING POSTS

"+ Putthe fencing post reinforcement

:- « Fill up f;hc fencing post mould with

et il ———— s

bars inside the assembled mould {

Switch off the vibrating table,

Transfer the fencing post to the
setting shadc (2 people)

concrele .

.

Switch on the vibrating table for
about 15-30 seconds.

Leave the fencing post to initially
cure for 24 hours in the concered
shade before demoulding

A’s the concrete is being vibrated,
systematically screed it with a float _
until the mortar is flush with the top §. |
!
‘of the mould frame

Demould the fencing post carcfully
as shown (2 people)

by unlocking the moveable mould .
flaps and gently tiiting the post.

_ neatly on 2 horizontal firm ground.

‘ Dry cure the fencing posts for 7-10

days by sprinkling them with water, -

Stack the finished fencing posts

+  Putabout 172" concrete blinding in
the assembled mould to hide its
bottom.

Continue screeding until a thin film
of water forms on top of the
concrete mix,

——

23

| | Field Tests .
CoL
| Perform the scratch ring tests as de-
scribed for the VCPs

- -
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SUMMARY TABLE FOR VCPs

Vibrated Batching Ratio _ ' Approximate
Concrete Mix Mould Type™" ) Curing Tests B Out?l;:t per Production Cost
Product (VCP)  {Cement Aggregate Dust : Sand | T¥YPE S ag ot Lement
(3/8"} 347
MCR Tile 1 - - 1/4 234 Wet Fibre glass Wet Scratch 89.(10mm)
. Steel Ring Test 100 (6mm)
_Concrete Porosity
Floor Tiles. 1 - - 1/4 234 Wet Steet . Wet Scratch
Ring
.| Baluswade 1 2 4 1 1 Wet Timber [Wet Scratch 25
Railing Steel . Ring
Baluster 1 2 4 1 1 iWet Fibre glass |'Wet Scrawch
Floor Slabs 1 2 4 1 1 Wet . Timber Wet Scraich 37
Steel . Ring
Coping Stone 1 2 4 1 1 Wet Timber iWet Scratch
Steel - Ring
Fencing Post. 1 2 4 1 1 , "Wet Timber "Wet Scratch 17
' Steel Ring
Hollow Blocks | 1 10 - 1 1 Dry Stee! Dry Scraich 150
Ring
Solid Blocks ~ 1 i0 - 1 1 Dry Steel Dry Scratch
Ring’
Fencing panels 1 2 4 1 1 “Wet Timber Wet Scratch
) Steel ’ Ring
Air Bricks 1 2 4 1 1 Dry Steel Dry Scraich
Ring
Louvre Air Bricks| 1 "2 4 1 1 Dry Steel Dry Scratch
Ring

i



1. THE DAILY PRODUCTION RECORDS
This record form acts as the VCPs production calender

Column A

This givesthe date of production. If there is no production
give the reason for this in column 1. (E.g. Holiday, No
Cement).

Column B
This shows the total number of workers for the day
recorded

Column C
This shows the total cement consumption for that day.

Columns D, E, G &H
These indicate the number and types of VCPs produced
that day

Column F
The total daily breakages and defects recorded here.

Total Row

At the end of the month you can add all the total
expenditure costs for labour and materials and compare
them with the sales of the VCPs produced for that
month. This will give you an indication of the labour
cost per VCP.

Efficiency Check

A good indicator of efficiency of a VCP business is the
number of breakages and defective VCPs produced for
that month.

Another useful information is the cement consumption
per VCP element. Divide the total quantity of cement
used K by the total number of VCPs element
{(L+M+0O+P). If this figure is high then adjust your
batching of raw materials.

DAILY PRODUCTION RECORD OF A VCP PRODUCTION UNIT

MONTH YEAR UNIT

5

DA

USED X
o O ms @
Kg PRODUCED

BREAKACES
& DEFECTIVE

RIDQES

WORKERS
INITIALS PRODUCED

VYCPs VCh

NO.OF ®)| vo.or ®)] onmm @ ormr ®

apuaxs O

\

1
2
3
4
5
6
7
8

‘9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

3]

TOTAL

® __ © ® ® ©

®

TOTAL LABOUR COST

LaM+O+P
X oo

' CEMENT USEDPER VP _ ¥ -

BAQS = K. BREAKAGES: __ N

Xy

BAGS OF CEMENT USED
LAMeOsP




2 A. FINANCIAL RECORD

In order to have a good knowledge of where the costs of
producing VCPs are going and where the profits are
being realised, a producer should keep an accurate
Financial record.

The producer should have two of the VCPs financial
record sample forms 2A, one form should be marked
OUT. (Money Out) and the other IN (Money In)

Money Out

The money out form is for recording the producers
expenditure. The expenses include buying raw materials,
paying labourers, rent, transport COSts etc.

Money In _

Mark the other VCP financial record IN on top. This
form is for receipts due to sales of the VCPs. Remember
to fill the date, receipt number description or your own
reference number.

Y ou may add the names of the customers who made the
purchases under the column for remarks. At the end of
your financial record peried (one yearor one month) you
should add up all the IN and OUT financial forms 2A
and transfer them to the Summary Financial Record of
a VCP production Unit (Form 2B described next).

A FINANCIAL RECORD OF A VCP PRODUCTION UNIT
)

RECORD FROM

TO

IN

ouT

DATE RECEIPT /{ DESCRIPTION

AMOUNT

REMARKS

TRANSFER FROM

SUBTOTAL OF THIS PAGE / TRANSFER

TOTAL

L



2B. SUMMARY FINANCIAL RECORD

In the summary financial record, receipts and expenses are listed
in detail.

(A) Salaries
Add up the total amouni of money used to pay the workers.

(B) Raw Materials
Record the total expenditure on raw materials.

(C) Maintenance

This should indicate the expenses incurred in repairs of equipment
and tools or any other facility within the production unit.

(D) Fixed Costs

D:1  Interest on loan
You should know how much you are using for repayment and

intereston your capital if it was bought on loan. Caiculate the total
for the period of your record,

D:2 Buildings / Site Depreciation

You must know the total cost of invesiment in building, curing
tanks, vibrating table and other equipment. Thisamountisusually
depreciated over a number of years. Calculate the depreciation
over the period you record,

D:3 Rent
Indicate the expenditure for paying for rent over the period
recorded.

(E) Transport
This is the summary of transport expenses incurred over the
financial period recorded.

Note

Calculate annually the total of your profits. Fill forms 2A /2B
financial records monthiy and add them up at the end of the year.

2 B SUMMARY FINANCIAL RECORD OF PRODUCTION UNIT
PERIOD FROM TO UNIT
OUT| ® SALARIES (@ PRODUCTION from payroll
@ —_
®
() SALARIES () CEMENT SUBTOTAL
total from forms 2R (@) SAND _
() FIBRES -
(® WATER -
G. 1. WIRE _
ENERGY -
PLASTIC SHEETS —_—
PIGMENTS/COLORANTS -
O] _
—_
© MAINTENANCE ( VIBRATING TABLE -
1ozl from forms 2B () BUILDING & SHADE ROOF -—
@) TOOLS —_—
(® CURING TANK —
(&) SITE (SECURITY)
(® FIXED COSTS () INTEREST ON LOAN i
(2) BUILDINGS & SITE DEPRECIATION .
(&) RENT
®
@ SUBTOTAL
® MSPORT () RAW MATERIALS -
totals from forms 2B @ CR. ELEMENTS —_—
) —_—
®
SUBTUTAL
TOTALOUTA+B+C+D+E=
IN {F) SALES from forms 2B TOTAL IN
@ TRANSPORT from forms 2B
(® INSTALLATION from forms 2B TOTAL OUT
®
PROFIT

TOTALIN F+G+H+1=



3. MATERIAL RECORD

Thisfomisused tokeep arecord of yourstore. Give your
card a number for reference and the material (this may
include tools and spare parts).

in Column

All materials that go in or out, you write either under IN
or OUT with its quantity e.g. no. of bags, Kg. = -

‘Balance Column
The balance column shows the 'Balance’ of what is in

stock. This gives you the information of what material
you have to order to prevent a break in production.

MATERIAL RECORD OF A VCP PRODUCTION UNIT

CARD No. MATERIAL
IN . BALANCE our
DATE RECEIFT No. QUANTITY DATE RECEDPT No. QUANTITY
TRANSFERED FROM
CARD NO. S ORED FROM
TRANSFER TRANSFER

TRANSFERED TO LEDGER CARD NO.
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5. DAILY STOCK RECORD

For each type of VCP element you are producing make one copy of
the daily siock record form.

Before any VCP is put to stock, you must test it for quality
perfomance.

ForTest Column
This column shows tthe number of VCP elements tested.

Rejects column
This indicates the number of VCP elements that have failed the
required perfomance tests as indicated in the manuat.

Total number tested - Total rejected = Total for
Stock ( To Stock ).

To Stock Column
This column has the total number of tested good quality VCP
elements. )

Out from Stock Column
Show the number of VCPs being sold.

Balance column
Show the balance:
Balance = To Stock - Out from stock

Transfer the total Balance (C) to the Balance column of the next
month,

Note

It is useful to calculaie the percentage of the rejected VCPs
elements monthly by dividing rejects/ for test x 100%. A big reject
percentage should cause worry to the producer.

It is adviseable to check the stock regularly {(every 3 - 4 months 10
see if the figures on the stock record and the actual siock are the
same.

4 DAILY STOCK RECORD OF MCR PRODUCTION UNIT PRODUCT

MONTH____ YEAR UNIT

DATE

FORTEST | REJECTS |TOSTOCK OUT FROM STOCK BALANCE REMARKS

RECEIPTS NO.[(®
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GLOSSARY

Aggregates:

Aggregate:Cement Ratio:

Batching:

Compaction:

Demoulding:
Dry Mixing:
Field Tests:
Green Strength:
Mould:
Moulding:

Nib: |

Nib Test:

Porosity:

Ring Test:
Rodding:
Scratch Test:
Setting:

Sieving:

Siump test:
Stacking:
Trimming:

Voids:

Water-Cement Ratio:

WetMirxing:

Aggregates are raw materials (sand, quarry dust) used in preparing the concrete mix.

This is the correct mixing ratio for cement and the aggregates. It determines the strength of the concrete
mix.

The measuring out (by weighing or by volume) of the raw materials required .

Involves application of a limited amount of force 1o the concrete mix to increase the moulding strength of
VCPs

Removing the shaped VCP from its mould.

Mixing the dry raw materials used in the production of VCPs with very little water.

The tests that should be performed on the VCPs immediately after they have been produced as required.
This is the -srrengfh of the VCP after the initial setting.

The container into which the concrete is poured with the required shape.

The whole process of filling the mould with concrete when producing VCPs.

The projection found on MCR tiles that is used to fix the tile onto the roof battens.

One of the ficld tests used in determining the quality of MCR tiles.

The ability of the VCP to allow water to freely pass through it.-Leakages in MCR tiles could be due 1o high
porosity.

A test done for most VCPs .

Some of the newer VCPs (Louvre air-brick and air bricks) do not require vibration.
Compressing the concrete mix by stabbing witha rod.

See under Field Tests.

VCPs are lefi ont overnight (24 hours) to gain initial strength before they can be wet or dry cured.

The process of removing unwanted objects or big sized particles when preparing raw materials. Sieves
of differing sizes are available depending on the size of particles required 10 be sieved.

O.ne of the main tests to determine if the concrefe is correcily mixed see page...

Arranging the cured VCPs in an orderly way 1o reduce breakages and for eefficient storage.
Removing excess concrete from MCR tiles at the end of their production process see page...

Some of the defects that are common in VCPs are small air-holes called voids.

This varies depending on whether the VCP requires a wet or dry mix. The ratio is higher for wet mixes.

The controlled addition of water after all the other raw materials have been satisfactorily prepared and
batched.

L.
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Contact List

The appendix provides useful contacts of
NGOsactively involved in promoting other

* appropriate low cost technologics. Interested

individuals can contact them for morc
information. You will also find a list of
VCPs cquipment supplicrs. Please do not

—

hesitate 1o contact any of the supplicrs if

you are not surc of which equipment is
appropriate for you.

Equipment Suppllers Llst

~J. P.M. Parry Associates
- Through Haggar Kate
P. O. Box 59280
Tel: 534716/ 5534451/4
Nairobi, Kenya

Undugu Society of Kenya
Metal Workshop

P. 0. Box 40417

~ Nairobi, Kenya

Hartz and Bell
| \ P. O. Box 40185
. Tel: 356477
Nairobi, Kenya

Sai Raj Fibre Glass
P. O. Box 43490
Tel: 820641
Nairobi, Kenya

Paul Jaramba
P. O. Box 48538
! Nairobi, Kenya

| Makiga Engineering Works
P. Q0. Box 77593

Tel: 782411

Nairobi, Kenya

IO |

" production records have been provided as |

J

4, Appropriate Building Materials,

VCPs Production Records

J
|
|
l
|
%

" Many small scale businesses fail due to

poor monitoring of their production levels |
and profits. ftisimportant that entrepreneurs |
keep good production records to help them ‘
know whether they are making profits or
losses. A summary of the following ’

. |

examples: L
1. The Daily Production Records '
2. The Financial Records

3. Material Records

+

. Daily Stock Records

This list of production records is not
exhaustive. Entrepreneurs can over time
invent their own records to monitor other
aspects of VCPs production that they feel
determine the Production Capacities.

l.
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