Y VL l g .
Proceedings.
The 19th A cademic Conference of Humminghird Publications and Research International on Third World

Nations for Developnient Communities in 21st Century. Vol 19 No.2, 13th September, 2019 at Baayero
University, BUK. Old Side Campus, Kano, Kario State, Nigeria

TIETY,

ASSESSMENT OF THE QUALITY OF SANDCRETE HOLLOW BLOCKS
TOWARDS REDUCING BUILDING COLLAPSE IN KADUNA
METROPOLIS

OLADAPO ABDULRASHEED, IBRAHIM DAUDA (PhD) AND
MOHAMMED ABDULKADIR (PhD)
Department of Industrial and Technology Education, Federal University of
Technology Minna, Niger State, Nigeria

Abstract
The paper assesse the quality of sunderelc fintlow blocks in somce selected Local
Government Area, (lzabi, Kaduna North, and Kaduna South) in Kaduna Mectropolis.
This is with the view of producing quality sandcrete hollow biocks in the Metropolis.
Experimental research desigiwas adopted for the study. Twelve (12) sandcrete hollow
blocks indusirios were used for the stidy using purposive sampling method for the
selection. Sampies of sand and sandcrele hollow blocks 450mmx]30mmx225mm (67
were ohtained for laboratory iests ol specific gravity and compressive strength
analysis. Results obtained were compared with the standard set b the Nigeria
Industrial Standard. The specific gravity of sand 2.5-2. 7and 28 davs compressive
strength of the 150mm canderete hollow blocks recorded average strength ranging
from 1 84 Nimm? — 1.95 Nomm®. The compressive strength of the sandcrete hollow
blocks was less than 2. ON/ni® in eleven (11) sandcerete hollow blocks industries and
one ¢1) satisficd the NIS specification. The findings revealed among others that the
mix ratio used by the sanderete hollovw blocks industries resuli te low quality blocks.
The study therefore, recommended that the importance of adhering to standard
specifications should be emphasized and sticks penalties to melt out to erring
producers by the Nigeria Industrial Siandard Organization. -

Index Terms: Building, Sanderete Hollow Block, Specific Gravity, Compressive
Strength, Collapse and _Assessmeni

Introduction d d

The important of buiiding construction to man cannot be over emphasized. This is
because, building construction provide shelter for man, his properties and his
activitics. Oseghale ct. al (2013) stated that building construction provides humanity
with a greal varicty of accommodation in forn: of residence, offices, schools, hospitai.
industries, commercial and religion activities. For the buildings to function effectively,
it must be of the required materials that are capable of withstanding the load imposéd
upon it and aiso to satisfy ihe rest of e, Chinwokwu (2000) observed that, in order
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cement. sand and water added together in the proportion of 1:6 (one part ¢ f\\‘:t‘.::‘.t \
six part of sand). Sanderete blocks are cither produced as solid or hollow and are
avaiiadle m ditferent sizes, <30mm X 230mm X 250mm (97) and 430mm x 1 30mm
=30mm (07 Dlocks in any parts of the countmny. They can as well be molded manually
x machanicall V. Sandemse blocks ok NN \.'\-.\— NN srohe Shaan Sev oy Rsts e
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thermal resistance, aooept nail or serew, have k d surtace for application of plastered
or rendered finishes dompressive \:zx‘:z\::::. \\':.:c: ;.':‘so'* on, durable. motsture
Tovemenl sound 1351‘-1:-210:‘. and Are resistance. Ovekan and Namiyve (Z‘Oi 1) stressad
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matenial mn the process of tai\iag for the production of sanderete blocks D\\
(2003). Sand is the product of tnatral or art :‘.cis.l distntegration of rocks and minerls.
Sand for the production of sanderete hollow blocks must be sharp, clear and should
be free -ﬁ*o::z clay soil, loam soil, ditty. organic or chemical matter The ¢ spectfic gravity
- e £ A
07 sand usad for the production of sanderote hollow block nead to be measure in onder
w0 produce quality sanderete hollow block ( Aladeloba et al _01\\.
The specific gravity explain that, based on 1ts value, if the objoct will sink or tloat in
our reference substance. Specific gravity is the ratio of the density of a substance to
the density of a reference substance: a\qui\; ently, it is the wtio of the mass of &
substance to the mass of a reference substa mee for the same given volume. Specitie

gravity test 1s done to measure the SU‘L‘R"I}I Qor qu‘lht\ ot the matenals LXi&Q;l 2 13 '

1 &¢ quahines of sand used in the production of s sanderete hollow blocks de ctermine the
compressive strength of the sanderete blocks (Aginam et al, 2013).
Compressive strength of sanderete blocks are required to know the suitabilite of the

dlocks. Compressive strength is the ability of a sanderete hollow block to withstand
fmposed loads. It can be measured by plotting appliad force against dcrb" ation 1t
testing mgchinc- The compressive e strength is often me Nu\\i on mechanical testing
machine or manual testing machine. The compressive strength of building units playvs
i important role in the durability, stability and ave crage \!rc 1“th ats bmldmo (Otunyv
&“d ‘ Kechukwu 2017). Thus will required the assessment of sanderete hollow block
Which 1s one ot the materials used in building construction,

Assessment has been used by many scholars on difterent fields, connotes difterent
meani ng' with ditferent pmpln l\ulnd and Keith (2002) defined assessment as the
process by which the value of a building material's pertormance and quality is
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obtitned, Assessment ¢ :
wan arpued that any assessment ul“lh \‘~ \ N n‘n\:‘;l'l}; i‘\wt‘dm‘u o '\‘.«.\N.‘ el
(he part plaved by matenial with ~\~‘\\‘TM» ,\“ ‘\m ML (UL ‘“kmmh.“:‘w
aomplinnee may resu in‘» | --|'u,||\.uu\n§ i the l\\lj!xlll\g: un!u.ﬂn. None
2008). ! partial o otal Gailuee of materials inc the butldimg (Tewe
‘l‘:"‘”ll‘d::”\":;;:l&:::tl;\\l\\i:l‘l “”‘\“\il‘f‘\‘lnl strueture f‘.lvlllll\‘ \‘nufx‘nl by nvmn‘n‘.\l oceurrences
e o S 8, | by raw nmlmnls !wmg: used in the butlding construetion.
w2 fatlure occurs when there is adeteet inone or more clements o the butlding
caused by mability of the material waking up the components of such butlding
x‘lv‘nh.'nlx [0 perform its original - function elioctively, which may finally lead to
bunlding collapse Avodeyi (2011, Building collapse has lead to the death ot many
people with others sustained higher degree of injuries, The use ol inferior sanderete

blocks ‘l’lmhu'ml by many block ndustrics sees to be the contributory factor as s
not quite certamn whether sanderete bloek industries in Kaduna Metropo! s use
appropriate sand, as well as identifving the compressive strength o sanderete ollow
blocks used for the building construetion in Kaduna Metropolis, It iy agains! these
backdrops that the rescaccher intends (O assess the quality ot sanderete blocks tewards

reducing building collapse in Kaduna metropolis.,

Aim and Objectives of the Study
The aim of this study is (o assoss (he quality o sanderete holtow blocks towards
reducing building collapse in IKaduna Metropolis. Specitically, the study seek to
achieve the following objectives:
I Determine the speeitic gravity of sand used in the production of sanderete
block in Kaduna metropolis,
2. Identify the compressive strength ol
construction in Kaduna metropolis,

sanderete blocks used for butlding

Rescarch Questions :
The following rescareh questions guided the study:,
I What is the specilic gravity of the sand used for the production of sanderete

blocks in Kaduna Metropolis?!
Y What is the compressive strength of the sanderete blocks produce used w

(he construction of building in Kaduna Metropolis?

"t

METHODOLOGY

Lxperimental research desipn wis adopted tor the study. Experimental rescarch design
was adopted for the specific gravity ofsand
of sanderete hollow block for building construction i 8
2014) stated that experimental design are coneerned with ex

and identifying the compressive strength
wuna Metropolis. Jayvesh. (
amination of the ettectot
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nt variable on the dependent variable, where the independent variable s
d throuch treatment or interventions and the effect of those interventions is
he dcécndent. Experimental research design is the blue print of procedure
les the researcher to test hypothesis by reaching valid conclusions about
etween dependent and independent variables (Patrick 2015). The design
d appropriate as the present study seeks to produce quality sandcrete
low block in Kaduna metropolis. The study was conducted in Kaduna Metropolis,
Naduna Metropolis consists of three Local Government Areas, they include; Kaduna
North local Government, Igabi Local Government and Kaduna South Local
Govemnment. The metropolis is located between Longitude 70 21°and 70 30’ East of
the Greenwich Meridian and Latitude 100 23°and 100 36° North of the Equator.
The population for this study will comprise 120 450mm x 150mm x 225mm (6”)
sandcrete hollow blocks from 12 selected registered functional sandcrete hollow
industries, 3 from Igabi local, 5 from Kaduna North Local Government and 4
om Kaduna South Local Government. 36 sandcrete blocks will be crushed on the 7t
ays after curing. 36 sandcrete hollow blocks will be crushed on the 14 days after
curing while 36 sandcrete hollow blocks will be crushed on the 28" days after curing
he sandcrete blocks. The samples will be labelled A — L respectively. Purposive
ampling will be used to choose the 12 registered functional sandcrete block hollow
cording to Gbenga (2005) purposive sampling focus on particular
of a population that are of interest, which will best enable one to answer

/

[74]

lock

5
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o

industries. Ac
characteristics

question.
ris validated the instruments. Two experts from Building Section,

Departments of Industrial and Technology Education, Federal University of
hnology, Minna and one expert from Building Department, Kaduna Polytechnic,

)

Tex
Bamawa, Kaduna.

¢

Comparison of Control Specimens

Test : ' Standard Requirement
Specific gravity of Sand | 2.65-2.67

= 17 3 ] = . -
Compressive Strength N/mm- | 2.0N/mm? non load bearing (150mm)

Source: NIS (2007)

Procedure for Testing the Sandcrete Hollow Block

A mechanical compression testing machine with a maximum load capacity of 500kN
will be used for this test. Samples of 450mm x 150mm x 250mm (6”) will be purchase
and Ia'?eiled A-L crushed in order to obtain thejr compressive strengths. The following
fffi‘teaure will be followed: The sandcrete blocks will be crushed on the 7%, 14" and

37 @ays after their production. The bearing surface of the compressive strength

‘ie“nr:g machine will be wiped clean. Smooth surface wood (serving as base plate) will
na ~od ar b N 1
o¢ placed at the bottom and top of each specimen block so as to ensure uniform
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Table 4.1: Summary of result of Specilic Cravity of Sand Samples from |2
industrics in Kaduna Metropolis

‘ .47
Blocks spreseific

Industrics W Wz Wit W Ciravity
A 100 144 234 19% 2.75%
It 103 17 22 i §.95
C 100 150 1% (9% 2.76
D 105 154 22% 9% 2,50
£ 100 154 226 j9% 2.27
F 100G 154 226 194 27
G 1G5 152 236 L 200
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H 100 152 230 198 2.60
l 100 150 230 198 2.77
J 100 150 230 198 2.4 1
K 100 152 230 198 2.60
L 100 150 230 198 2.70

NIS Specification: The specific gravity of sand range between 2.65 to 2.67

The result of the specific gravity tests on the sand samples on A - L showed that the
sand are within the range the of standard specification of NIS and therefore considered
good in quality and suitable for the production of sandcrete hollow blocks. While B
fall below the range of standard specification of NIS and therefore considered poor in
quality and not suitable for the production of sandcrete hollow blocks.

Research Question 2: What is the compressive strength of the sandcrete blocks

produce used in the construction of building in Kaduna Metropolis?

Table 4.2: Summary of results of the compressive strength of the sandcrete blocks
from 12 industrics in Kaduna Metropolis.

AVERA | COMPRESS AVERA | COMPRESS AVERA | COMPRESS
SAMPL | GE IVE REMA | GE IVE REMA | GE IVE REMA
ES LDAD | STRENGTH | RK | LOAD | STRENGTH | RK LOAD | STRENGTH | RK
(KN) | (N/mm?) (KN) | (N/mm?) (KN) | (N/mm?)
A I51.667 | 2.379 FAIL | IS367 | 24 FAIL | IS567 | 2.44 FAIL
165.00 o000
B 0 2.588 FAL | 166.00 | 2560 FAIL | 167.00 | 262
142.667 | 2.238 FAIL | 144.33 | 2.7 FAIL | 147.00 | 2.3 FAIL
D 148,667 | 2.332 FAIL [ 150.00 | 2.35 FAIL | 15167 | 2.38 FAIL
134.33 L
E 3 207 FAIL | 13687 | 214 FAIL |139.33 | 219
35.33 ‘ L
F 3 2123 FAIL | 136.00 | 213 FAIL | 137.00 | 215
136,66 L
G 7 2144 FAIL | 138.33 | 217 FAIL | 14300 | 2.24
H 143 BB7 | 2.254 FAIL | 146.67 | 2.30 FAIL | 149.33 | 2.34 FAIL
136.55 Al
| 7 2144 FAIL | 13800 | 216 FAIL | 14133 | 2.22
J (44667 | 2.269 FAIL | 14767 | 232 FAIL | 148.00 | 232 FAIL
62.00 5000
K 0 2.541 FAL | 16400 | 257 FAL | IBEE7 | 26
145.00 L
L 0 2275 FAIL | 146.33 | 2.30 FAIL | 148.33 | 2.33

292 | Page

Scanned with CamScanner




.
4
Proceedings:
ference of Humminghivd Publications and Rescarch International on Third World

‘I"I’"'.t i C ommunttics in 21st Century. Vol, 19 No.2, 13th September, 2019 at Baayero
{ mversity, BUK, Old Side Campus, Kano, Kano State, Nigeria

The 19th Academic Con
Nations for Dy

NIS Specification: The lowe
blocks shall not be less th
spectfication (NS 2007).
Illi l.\.().mm‘ sanderete hollow blocks tested showed average compressive strength of
2.33 which is l.css than the NIS specification, This result shows that the blocks have
poor compressive strength.

st erushing strength of individual non- load bearing
R ~ . . .
an 2.0 N'mim* for machine vibrated according to NIS

Findings

Findings on research question | showed that, the specific gravity (SG) of the sand
(specimen) was good in quality industries A, C, D. E, F. G. H, I, ], K and L, whi : the
specific gravity of sand B was poor in quality.

The findings on rescarch question 2 showed that the specific gravity of the cement
(specimen) on indusiries AL B. C. D. E.F. G.H, 1.1, K, L, and I arc within the range
of the standard specification of NIS and therefore considered good in quality.

Recommendations
Based on the findings of the study, rccommendations were proffered
. Sandcrete Blocks industries should produce quality blocks and ensure a
compressive strength of 2.5 N/mm-
2. Standard mix ratio should be adhered to n the production by the sandcrete
hollow blocks industries.
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