WATER ABSORPTION AND WATER RETENTION CAPACITY FOR THE
LOCALLY DIFFERENT TYPES OF HAND MOLDED BRICKS

CASE STUDY ON LOAM SOIL AND THE ANTI-HILL SOIL IN NAGONGERA
TOWN COUNCIL

BY

BATYA SAM

BU/UP/2018/3379

SUPERVISOR: MR OWALU JOSEPH ANTHONY

A REPORT SUBMITTED TO THE DEPARTMENT OF PHYSICS IN PARTIAL
FULFILMENT OF THE REQUIREMENTS FOR THE AWARD OF BACHELORS
DEGREE OF SCIENCE AND EDUCATION OF BUSITEMA UNIVERSITY

FEBRUARY 2022



DECLARATION
a Sam, hereby declare that this research is my original work and never been presented to

I baty

any institution of learning for any academic award

A 7 He
Signature:...,......@.............,.... Datelé/ﬁf/?ﬁil?

Batya Sam



')) INFINIX S5 LITE | 16MP
Al TRIPLE CAMERA




DEDICATION

This research is dedicated to my father batya william and my mother agnes sande for their

moral,parental and financial support from birth to date.



ACKNOWLEDGEMENT

First, | thank the almighty God for the wisdom, love, favor, courage, and knowledge that
enabled me to progress in the research work while in Busitema University, Nagongera campass

| also | thank my father Batya William and my mother Agnes Sande for their moral, parental
and financial support from birth to date.

I am also grateful to my supervisor Joseph Anthony Owalu for the time he spent with me in
guiding me through all the stages of this research.

I will like to extent my sincere gratitude to the staff of the physics department Busitema
University and the entire University at the large for facilitating me in carrying out of the
research. They provided me with an inspiration to allow me to carry out the research
courageously to produce this final report.

I am grateful to Nagongera town council residents who gave their time and allowed me to pick
the soil samples from their land for research and my friends for unconditional love and material
support that they rendered to me through the process of carrying on my research.



TABLE OF CONTENT

CHAPTER ONE: INTRODUCTION .....ooiiiiiiii sttt st ssesne e sensens 12
IS0 oo 0T o] o OSSR 12
1.1 The background of the STUAY..........cceiiiiiie i 13
1.2 The problem STALEMENT .........ccociiiie e st sre et e e sre e e seenre e 14
1.2.1 The general ODJECTIVES. .......cviiiiiiieieeee et 14
1.3.2 The SPECITIC ODJECTIVES. ......civiieiieiiteie et 14
1.4 Significance 0f the STUAY ..o e 15
CHAPTER TWO: LITERATURE REVIEW .....ccccoiiiieeieest ettt 16
2.1 TYPES OF DIICKS. ...ttt b 16
2.1.1 Compressed arth DIOCK ..........c.coiiiiiiiic et ene 16
2.1.2 LOCAI BFICKS. ...ttt et ettt sttt 17
2.1.3 FACIONY DIICK ... 17
2.1.4 Concrete block (CONCrete MaSONTY UNITS).......ccerueieiiiiiiinie e 18
2.2 Classifications OF DIICKS ......c.oiiiiiiiiicse e 18
221 FIFSt Class DIICKS: .. .eiiiie e st nrenne s 19
2.2.2 SECONA ClaSS DFICKS: ...vieiiiiiiie et enes 19
2.2.3 THIrd ClasS DIICKS: ....cviiiiiiiie e e 20
2.2.4 FOUNth-Class DIICKS: .......cvoiiie e 20
2.3 Properties Of DIICKS .......oiiiiiiiiieee bbb 21
2.3.1 Compressive strength 0f DFICKS. ..o 21
2.3.2 Water absorption properties of DriCKS ...t 22
pZC R B o - 10 | 1SS 22
2.3.4 Efflorescence and Salts in DFICKS .......c.cciiiiiiiiiii e 23
2.3.5 Insulation properties 0f DFICKS ... e 23
2.3.6 FITE FESISTANCE .....veeveieeie ettt sttt ettt sttt e e e s e et e seebenbesbenee e nens 24

B VY= | GOSN 24
pZC TR C I oo 0L | ST 24
2.3.9 Chemical properties Of DIICKS ........cocooiiiec e 24
2.4 DEFECES TN DFICKS ..ottt et a e teste e aesbeeraestenne s 24
2.4.1 Over burning of bricks and under burning of Bricks .........cccociviiiiiiiie 24
2.4.2 Bloating Of DIICKS .....ooueiiiiiei ettt enn 26
P i (0] LS o=T o Lol SR 27

2.4.5 BIICK CACKING ...ttt et bbbttt ettt b b e 27



245 Brick spalling and ChUFTS ... 28

2.4.6 T 1= ] (oY o SR 28
O S o 10 S SSS 28
248 Lamination DFICKS ........ooiiii et 28
2.4.9 DEfeCtS IN DFICK SIZE......oiviiieeciice ettt enes 29
2.4.10 Defects iN BriCK SNAPE ......cviivece e sre e 29
2.4.11  Stacking Marks 0N DFICKS ......cccviiiiiiiccc e 30
2.5 water absorption and retention of DriCK ... 30
2.5.0 Water absorption capacity and retention capacity of different types of bricks................ 30
2.5. 1 Water abSOrPLioN TESL.......cvciiiicic e et s ens 30
2.5.2 Water retention capability TEST...........coiiiiiiiiiiccs e 31
2.6.2 The effect of absorption and retention capacity on compressive strength of different
TYPES OF BFICKS ..ot et e e e s beeta e besaeene e re e 31
CHAPTER THREE: METHODOLOGY .....cocoviiiiiiiiiiisee et ssenessenssnes 33
K30 A 1 014 o 11 od i o SR 33
3. 1.1 RESEANCI GESIGN ..ottt ettt 33
3.2 Material CONBCHION . ......uiieieieicce ettt sre st ne s 33
3.2.1 L0AM SOIl SAMPIES. ...c.eiiiieiieieeee bbbt 33
3.2.2 Termite Clay SAMPIES........ocoiiee e 33
T B 1=V OSSPSR 34
L2 WVALEY ...ttt b bt h e R R bbbt e bt b et eb e e enn e ne e re e e 34
3.3 Material PreParaliON........ccciiiiiiiii ettt bbbt 35
3.4 Data collection and MeasUFEMIENT..........cccviieiiiieie e se ettt ste e seesresneeseenees 36
3.4.1 Properties OF BIICKS ......cciiiii et sttt te e e e 36
3.4.2 Water absorption properties 0f DFICKS ..........cccoeiiiiii e 36
3.4.3 Reliability and validity Of INSTFUMENT..........ccoiiiiiii e 37
4.4 THE PAFTIAl SIZE ..ocuvivi ettt be et be e et ta e sreans 37
3.5.1 The tools for data @nalySiS..........cooi et 37
O 1 g1 1 oo [ Tod [ o ST 38
4.1 Rate of absorption and retention capacity of different types of bricks..........cc.cccccoennnee. 38
CHAPTER FIVE: CONCLUSION AND RECOMMENDATIONS.......cccoveireireneee e 44
TR o1 (0] 1W< ST 44
5.2 RECOMMENTALIONS ....ovieieiiiciie ettt ettt e et e b e sta e esbeese e besneeeestaaneeseennen 44

L] = =] [T TR 45



LIST OF FIGURE

Figure 1.1 Cracks and collapse in buildings...........oooiiiiiii e 11
Figure 2.1 showing the first class Bricks..........ooouiniiiiii e 18
Figure 3.1 showing the second class of Bricks ............oooiii i 18
Figure 4.1 showing the third Class Bricks...........ooueiiii e 19
Figure 5.1 showing the fourth class bricks............coooiiiiii i 20
Figure 6.1 showing over burning of Bricks............oooiiieiii e 24
Figure 7.1 showing the under burning of bricks............cooiiiiiiiiiii e 24
Figure 8.1 showing the Bloating of bricks............o.ouiuiniiiii e 25
Figure 9.1 showing the BIACK COTe ... ...ei e 26
Figure 10.1 showing the effloreSCeNCe. ... ..o 27
Figure 11.1 showing the 10am SOil sample............couiiirinii e 32
Figure 12.1 showing the red termite hill....... ... e 33
Figure 13.1 showing the grey termite hill.......... ... e 34
Figure 14.0 showing water collected in baskets...........oovuieieininii e 35
Figure 15.1 showing the properties of DriCKS............ooiiii i 36

Figure 16.1 showing the Water Absorption Properties of Bricks...........c.ccoovuiiiiiiiiiiiiiiiiiannn, 37



LIST OF TABLES

Table 4.1 Brick width in centimeters (CM).uieeeeeeeeeeieiieeeeeerenseaceecnsensessescnsansancenes 40
Table 4.2 Brick length in centimeters (CM).eeeeeeeeiieeieeeeeiinieeriesrsnrsessecessnsonsossneses 40
Table 4.3 Original masses in Kilograms (Kg).ce.eeeeeeeeeerenieeeeeenirereeceecsenseaceecscnsann. 41

Table 4.4 The results of absorption capacity Masses in kilograms (Kg)....cccceeevueeenennndl
Table 4.5 The results of retention capacity Masses in kilograms (Kg) ...ccceeeveeeieneennnn. 42

Table 4.6 Variation of the rate of absorption capacity values of the different bricks during

A QIVEN PEIIOU 1euiieiieeieiniintiaeeererentenceecsensencescesensensescnssnsensessssnsiossnsans 43

Table 4.7 Variation of the rate of retention capacity values of the different bricks during

A QIVEN PEIIOU tueineiiiniinieeeneintenteeeeeeasensessescnsensessessnsonsessescnssnsossessnsansonsrasone, 43



APPENDICES

Appendix 1: Time



ABSTRACT

This study was about investigation of the rate of water absorption capacity and the retention capacity of
different types of bricks use for construction of the building in nagongera town council, the purpose of
this study was to determine the type of the brick that absorbs water slowly and releases firster. the
following were the objectives the study, to determine the compressive strength, water absorption
capacity, and water retention capacity of different types of hand mold bricks made by the anti-hill soils
and the loam soils. Also to identify the good quality of the brick to be used in construction

The three different types of bricks where measured in each case and thereafter, the three types of the
bricks where socked in different packets containing water. For the first case in the period of 2 minute,
the second case 4 minutes, the third case 6 minutes and up to the period of 60 minutes.

During the process when the bricks where deep in the water for a long period, bricks made out
the loam soil start to dissolved in water, brick made out of anti-hill soils became sticky and in

the process they were no longer taking in water.

The findings showed that the rate of absorption capacity and the retention capacity of the three different
types of bricks was high in the beginning and later it becomes slow but the time was also increasing.



CHAPTER ONE: INTRODUCTION

1.0 Introduction
The cracking and the collapse that develops on the buildings was one of the major problems in
Uganda. There found both in the rural areas and in urban areas constructed building.
Therefore, there was need to compare the compressive strength of different types of bricks for
example, the loam soils and the Termite clay soils, which were obtain from anti-hill (or mound)
which was the pile of earth made by termite from the soil in the immediate vicinity. It was a
large tower of soil stuck together with termite secretion. The termite hill (anti-hill) was found
in any part of the world where it was highly populated in Africa and Australia (William, 1995).
In their study, they reported that the termite hill samples indicate chemical composition similar
to that of clay minerals. These were because termite clay had better material than the ordinary
clay in terms of utilization for molding lateritic bricks due to their plasticity (Odumodu, 1999).
However, there are few reports on the utilization of termite clay as material for brick
production. The termite hill appear in different colors which according to Brady and Ray (2006)
depend on the type of soil on vicinity. The property of termite clay therefore depends on the
type of soil within the immediate environment, landfill and open burning. Clay soils, are mostly
used to determine the rate of water absorption capacity and retention capacity in the construction
of the buildings to minimize the errors of cracks in buildings and some collapse due to the stage
at which bricks are used for constructing the houses

Figure 17.1 Cracks and collapse in buildings
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