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ABSTRACT ]
This is a research work on the influences of structural properties on the sales and production of

225mm hollow sandcrete block in Minna Metropolis. A test was conducted to examine whether or
not there are statistical relationships between some structural properties such as bearing load,
crushing load, strength and marketing efficiency of the block. Employing both simple and multiple
regression analysis and testing at 95% confidence level it was discovered that structural properties
have no significant relationship with marketing efficiency (that is, sales and prodyction). The
research showed R-square of 1.87, 0.67and 0.90% respectively for strength versus marketing
efficiency; strength versus bearing load; and crushing load versus marketing efficiency respectively.
However, there is a statistical relationship between sales and production. In addition, the result
showed R-square of 63.50% with probability value less than 0.05% confidence limit. It was
concluded that sales of 225mm hollow sandcrete block is largely influenced by rate of production
and that marketing efficiency has no relationship with the compressive strength, crushing and
bearing loads of the hollow blocks studied.

INTRODUCTION
The construction industry is one of the most important sectors of the economy and it is the

major index of assessing the growth of any economy. The industry is an essential contributor to the
process of development, which includes the construction of roads, dams, irrigation works, schools

houses, hospitals, and factories to mention a few. The products of construction works forms the

basis on which development effort and improved living standards are re-established. The significance
of blocks in housing and construction in general cannot be over emphasized, as it is the most

accepted walling unit by the public because of its peculiar resistance to fluctuating weather condition
(Ezetah, 1999) '

| The use of sandcrete blocks for construction purposes came into being about eighty years agoin

| Nigeria without adequate standards. In recent times, designers and builders have been faced with

the decision of apparent’simplicity, which are deeply rooted in very complex consideration of

structu i i
ral and mechanical effectiveness coupled with appearance, durability and cost implication

Scénned by CamScanner



J. E. Idiake

THE PRODUCTION QF HOLLOW SANDERETE BLOCK

Production in economics is any activity that results in the creation of goods and services that have
utility value. A given process can be simultaneously physical, human and economic and it is designed
to transform a given set of input elements. In addition, production is the art or process of making
something naturally.

Hollow Sandcrete blocks production is made from Portland cement, fine aggregate and water.
Crushed stone, plaster and other stabilising agents are sometimes. According to Rosacometta
(1975), the nature of the mix for the blocks considerably affects the vibration time required for a
good filling of the mould and very fine aggregate requiring a rather long vibration time. The cement
and fine aggregate used in the manufacture of block is usually thoroughly blended during the mixing.
The mix used for blocks is not richer than one part by volume of cement to six parts of combined fine
and coarse aggregate (1:6). However, the proportions of cement to mixed aggregates may be
increased to 1:4:5 i.e. one part of water where the thickness of the web ranging from one part by
volume of cement to between six and eight parts (1:6 to |:8) of sand with a water/cement ratio
ranging from (0.6 0.9) depending upon the workability and the strength required.

The production of sandcrete blocks may be carried out mechanically or manually. Typical

manufacturing process of the blocks, firstly involves, batching of material, which is the measuring of

the constituent materials in specific proportion to be used in the production of blocks, which could
be measured by volume or weight. Blocks for load bearing walls should have a mix of one part of
cement to six parts of clean sand. Secondly, mixing of batched material, which is the process of
turning the fine aggregate, cement and water together to obtain a consistent mix. This could be
achieved either by mechanical or manual methods. Thirdly, moulding, this could be done
mechanically or manually. It involves pouring the already mixed materials in its plastic state into a
receptacle usually of steel or wood, which is of the same form as the desired final shape of the block.
The machine vibrates and compacts the mixed material for about twenty-five to thirty seconds.
Thereafter the moulded block on pallet is removed and taken to an open place, whereitis allowed to
harden. The fourth stage is curing, which is the process of preserving or maintaining the mixture
content of sandcrete block by wetting it with water for a particular period of time ranging from 3-
7days. This is to achieve maximum compressive strength required. The last stage in the process of
production is storage, which involves the stacking of the already cured block on a dry land or raised
platform far away from where they are likely to be damaged by activities on site. The rule in block
stacking is that, the height of stacking should be moderate (about five courses) to avoid the damage of -

. the blocks at the bottom layers. (Obande, 1990; Seeley, 1992).

STRUCTURAL PROPERTIES OF HOLLOW SANDCRETE BLOCKS

The BS2028 of 1968 specifies that block for general use in building of dense aggregate. The'
compressive strength should be 3.5N/mm?’ for buildings with designed wall strength of 7.0N/mm’
and above. The block should however have a minimum compressive strength of 2.8N/mm’ for
building of designed wall strength of 5.6N/ mm’ and above. The Nigerian industrial standard specifies
a minimum compressive strength of 3.45N/mm’ for 225mm vibrated sandcrete block and a
minimum compressive strength of 2.5N/mm’for | 50mm vibrate sandcrete block. (NIS, 1987).
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of hollow sandcrete block. The B
degree of compaction, fine aggregate

es from previous studies showed that compressiye T:
with increase in cement content and compaction
h of sandcrete blocks appears to be independent

e when it comes to properties’

me importanc
at on the mix proportion,

, ] Strength is of pri
compressive strength is depende
water content and the curing conditions. Analys

| strength of sandcrete blocks increase appreciably

T effort of up to BMN/m’ However, the tensile strengt

of the sizes of the blocks. (Okawu, 2003).

¢ the average compressive strength of blocks taking a sample of two

of 3.5N/mm and NIS specification of 3.45N/mm’ which thus increases thg volume C?f wastage or
breakage of blocks during transportation and subsequently on site during construction. Also the
moisture movement of the blocks studied was 0.075%, which exceeded the 0.05% specified by the

British standard.

MARKETING EFFICIENCY AND SALES OF SAN DCRETE BLOCK
is the sum of all business activities, which deal with the

According to Lazo (1962), marketing
movement of goods and services from producer to ultimate user. The focus on the consumer has
e aware that marketing

uncovered a far greater task for efficient marketing. Marketers of today ar
of mind, pride of ownership, satisfaction and ease of

deals with customer values, convenience, peace

use, storage and re-order. All these factors deal with the ability and willingness of the consumer to

maintain and increase demand. This can be created through sales promotion. _
plained that promotion, supplements, S0

In their contribution, Bovee and Arens (1986) ex
advertising and personal selling stimulate sales of any pro

promotion would enhance speed of selling process, bring a
sales volume. Marketing efficiency, which is total sales over total production expressed as a

percentage, ha.s the .potential to increase where promotion strategies are employed. Therefore s/

mar;ketmg efﬁcuency increases as sales increase. Lazo (1962) adduced that industrial sales must have

!)a.sw on v:‘hlch ;o compete. This could be on quality, service, price or promotional activity. However,

it is worth nothing quality could mean different things to different people although st :

quality is set by professional organization. peopie ough standard for
Etuka (1989) stated that apart from availability and chea ildi ‘

: apa pness of building materials, quality of
such materlals are measured in line with durability, size, shape, thermal condguctivity and gtrerzth
The question that must be asked here is “do sandcrete block producers consider quality as :;
structural property to be reckoned with in attaining high marketing efficiency?” This rese:rch workis

aimed at providing an answer to this question.
10

duct. They further explained that sales T
bout direct inducement and maximize a

RESEARCH METHODOLOGY
This study was limited to the production and sales
/ Hta of 225mm h i
:afn:ne )l'ear l(..e;ajoo4), in Mmr.ma Metropolis. It entails generati::c:;rfndc;ete block for aperiod
omly selected block moulding factories for five different i M from gt
experiments, and for each, the block 13
16

J samples were collected after proper curing for seven days, and we i
results from the test were analysed statistically. ' re subjected to crushing test. The

RESEARCH FINDINGS
Table |, shows the values of i
production, sales and 4
stand;retc'e block fr.om the selected block factories in Mingatll‘(:bt;ng afl ey, s 23cim beloL
structural properties of 225mm hollow sandcrete block . Tl;e pr.:pz' o S g foior
erties examined included, the

average weight, crushing strength, bearing and crushj
, ushin W
mean values; 23.37kg. 0.358N/mm’, 201.56N and 36 2§II: ::S e block, which sl
. Spectively, i
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Table 1: Values of Production, Sales and Marketing Efficiency of 225mm Hollow Blocks from
Selected Block Industries in Minna

Marketing

Name of Block  Production ° Sales per Production Sales per  Efficierncy
S/No Industry per day day per year year (S/P)
l Haske 1700 1000 323,594 190,320 58.80
2 Mutunci 900 400 171,288 140,717 82.10
3 Yarzuku 1500 600 285,480 114,192 40.00
4 Sunny 600 300 114,192 57,096 50.00
5 Arewa 720 500 137,031 95,660 69.80
6 Atucluka 700 500 133,224 95,660 71.80
Fi Dzuwa 570 500 108,581 95,660 88.10
8 Sanaco 460 250 107,372 48,210 44.90
9 Jossy Royal 1500 800 285,480 152,256 53.30
10 Suhabib 700 500 285,766 95,160 3330
] AC 480 200 49,210 38,064 41.60
12 Unik 750 600 91,354 57,096 62.90
13 Zuma 850 500 142,908 114,184 79.90
14 Hauwa 860 500 161,837 95,160 58.80
IS Banjamia 540 350 95,433 66,612 69.80

Source: Author's field data 2005.

Table 2: Structural properties of 225mm Hollow Sandcrete Block from Selected Block Moulding
Industries in Minna

S/No

NVoONONUV D WN —

crhrLPO—-O

Block Factory

Haske
Mutunci
Yarzuku
Sunny
Arewa
Abuduka
Dzuwa
Sanaco
Jossy Royal
Suhabib
AC

Unik
Zuma
Hauwa
Banjamia
Mean Value

Average Bearing Load  Crushing Load Strength

Weight (kg) (N) (N) (N/mm?)
23.67 228.70 30.33 0.299
23.44 226.50 125.33 1.235
23.99 231.80 40.33 0.299
2442 235.90 50.67 0.500
24.71 23930 28.67 0.283
2251 217.50 20.67 0.204
25.07 242.20 28.00 0277
20.79 200.80 38.33 0379
2240 156.50 26.30 0.259
2277 220.00 41.00 0.405
22.70 161.40 0.70 0.106
23.00 168.10 18.70 0.185
22.90 157.50 9.70 0.095
25.50 171.00 69.30 0.684
22.60 166.20 16.00 0.158
23.37 201.56 36.27 0.358
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i ied out, it sh
Table 3, gives the summary of regression analysis. In the ﬁrst e:fpeglmer;te c':‘a::;ltea] ;:;esu ;‘ do:::;
hat there \‘Nge':e strong significant linear and non-linear rela(t)uons:)u?6 C}Zn: o o and 63.65% for
tproduction of 225mm blocks with R-square values of 63.56%, 60. , 63.

iy value for both the
linear, logarithmic, quadratic and cubic relationships. Tl:‘e (a,vg;gs;zz?gbr::zance adopted if the
linear and non-linear models is 0.012, which is less than the U. o haiaE otel production it

itive li ity equa

study. Therefore. : cimt:les :;:';jg i:::z;‘:.?::ﬁxmjrgerjevealed that corrdela_;:_i:.n ?ec?Neen
btltoc‘(v:l:):sas :sa'sthfghowith 'F values calculated higher than the 'F' values tabulated. This indicates
:treong significant relationship between the variable_s tested.
The second experiment conducted shows arm|xed rliiit:) o
i i t thereis no significantre .
:g:::;:; a:f?llc):,is;:io#he: t:i!square value gis | .87% for linear model V\;‘hl_?:esh::;;sab ti::ta;vzlrﬂz
approximately 2% of variation in marketing efficiency is gxplamed by st;rengt r;. e gn babily vae
is 0.62, which is higher than the 0.05 confidence limit adopted. Also co o e
variables was low with 'F' values calculated lower than the 'F' values t.abulated. |sd ther rev: s
that there is no significant linear relationship between the va'rlables analyse d er hata
transformation showed some level of significance. The quadratic model showed strength of

relationship with R-square of 49.73% and 'F' calculated lower than the 'F tabulated which indicates

that there is no significant relationship between the variables. Further transformation of data using

cubic model revealed astrongsignificant relationship between the variables. It gave R-squar.' e value of
50.21%. The probability (P) value is 0.04, which is less than 0.05 level of significance which shows
high correlation. The 'F' value calculated is higher than the 'F' value tabulated which shows tl'!at there
is a strong significant cubic relation between the variables tested. From this transformation it means
that for strength to show appreciable variationin marketing efficiency it must be raised to the third
power. This is expressed in the regression equation. ME= 127.27 - 317.81STR + 306.37(STR)’ -
64.73(STR)’

Experiments three and four showed very weak correlation between the variables analysed. In
experiment three, there were no significant linear and non-linear relationships between strength of
block and bearing load of blocks. The R-square values for linear and non-linear regression are 0.67%,
2.07%, 5.645 and 20.07% for linear, logarithm, quadratic and cubic models respectively. The
probability values range from 0.04 to 0.77, which are higher than 0.05 level of significance adopted,
which confirms that correlation was low between the variables. The positive linearity in the equation
model shows that as the strength of block increases, the bearing load also appreciates.

' The re§ult in experiment four is not different from that in experiment two. There were no
;'ﬁ)r:::c?rnhl I;;u:zul'j :rned v:|on-l|fnez:; ::l?tlonshlpd betw:_een bearing !oad and crushing load of 225mm
19 88% for Ii:ear Iog::isth: ouac;::t?:an dm-m-l'Inear dhais remuade 01099, 2.6796, 748N

’ ) 9 and cubic models respectively. The probability values

 average 0.597, which is higher than 0.05 level of significance .
correlation, was low. g used in the study, which means

It for the variable investigated. Thelinear
etween the strength of block and

In experiment five, it was observed that, there is positi i
. Hime) ] ) positive correlation i
with a multiple I!near regression between bearing and crushing loads, m::‘nz:ﬁ t:e val;al?les tes_;‘;:
R-sql{are value us. 1.9%, which shows that only about 2% of variation in 'ekl ng. © |C|en.cy. .
explained by bearing and crushing loads. The 'F value calculated is lower th Ta\'r o e nd
the P-value exceeds 0.05level of significance. an ' value tabulated and

b
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Table 3: Summary of Regression Analysis

F [ Variables Results of experiment Inference
Strength
of
Exp. Type of Fai |Fab | Prake |Relationship
No | X | Y | model |Regression equation R?% Remark
.01 HNeAr TP = 3071.04+1.72Ts 63.56 22.674.66(0.004| Strong 5.5
1.02 Logarithm(TP=- A
1613082.17+115593  |60.56)19.93/4.660.000§ Strong 5.5
Tae | Tors 4.2310gTS$
1.03. Quadratic TP=13231.85+ 193TS-
9.97 (TS 63.61(10.493.88/0.002| Strong $.S
1.04 Cubic |TP=38087.31+2.79TS-
9.53 (TS)! +2.52(Tsp _ |665(6:42 3.590.009| Strong SS
2.01 Linear |MKE = 56.94 +7.17 Very
i 187 [0.2414.66) 062 | % NS
— Logarithm e _ 59 36-0.59l0g STR | 0.03 0.0044.66| 0.94 xz:"k N.S
2.03 | STR | MKE [QuadratifME=117.38-251 .725TR
+ 180.83(STRY 49.715.93|3.88 0.16 | Strong NS
2.04 Cubic |ME=127.27-317.8ISTR
+ 306.37(STR) - 50.21{3.69(3.58 0.04 | Strong §.S
64.73(STR)’
3.01 Linear |Buws =197.87 +8.80 Very
TR 067(0.08464077 | =¥ N.S
3.02 Logarithm|BL=210.93+9.01log Very
TR 207027464060 | =% NS
3.03 Quadratic|BL=158.41 + 179.24STR Very
STR |Bus 119.35(STRY 5.64035/383070| °¥ N.S
3.04 Cubic |BL=46.26=931.5255TR
- Very
1549.12sTRy-+ 73721 | 2007092388046 | (Y N.S
STR)’
401 Linear (Buww=197.14+0.01 Very
- 0.90 |0.11|4.640.736| "7 N.S
4.02 Logarithm|B.=164.27+ 1034log 267 |0.35]4.64 0.56 Very NS
i 5 2.77+1.95C e
4.03 Quadratic|B.=152.77+1.95C. - Very
0.14(C)? 7.38(047(3.84063 | % N.S
4.04 Cubic |B.=51.39+8.70C. -0.14 Very
(€07 400006(C)°  |'988|090 P58 046 | TN N.S
501 | Cot '
. |MKE=49.3144.15E-02 Very
;n: MKE | Multiple 5 "ot " C " | 190(0.12[388 090 | = N.S

Source: Researcher’s analysis results (2005).
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KEY: SS = Statistically Significant;
NS = Not Significant;
Teale = Total sales;
Tew« = Total Production;
B.. = Bearingload
C.. = Crushing load;
STR = Strength;
MKE = Marketing Efficiency.
S ha o inion o T35 w sandcrete block is influenced by sales

This study established that production of 225mm hollo
The regression equation model showed a positive linearity w

brings about an increasein the sales of the blocks. ) ) _
The marketing effidency is not influenced by strength on the premise of bearing and crushing

loads. Although the regression equation showed that increase in strength based on crushing and
bearing loads leads to an increase in marketing efficiency. Most variation in marketing efficiency of
225mm hollow sandarete block are due to factors other than crushing load and bearing load.

It was also established that the mean strength of block produced in Minna s 0.358N/mm’, whichis
far lower than 3.45N/mm’ recommended by the Nigeria Industrial standard. The blocks being
produced now have strength of about | 19% of the required standard strength. From the foregoing, the
following recommendations are made:

“  Improving the structural properties of the block would increase sales of the same block. Since
theregression equation MKE = 56.94 + 7.1 7STR shows some positive linearity
. Thesnengh of Z?Smm hollow sandcrete block could be increased by improving the bearin
I(;;c: gp;trm alss lg:,:c;teedcr lin::::;tz of the regre_ssion.equation which is Bload = 197.14 +
b L achieved if block producers will adequately compact and cure their

hich means that an increase in production
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