a7

24

DAl JB

L

((pasad
) aglad) il L)

axlaall ) (3aa




Dedication

I dedicate this work with sincere
regards and grvatitude to my parents and
family, for their support in bringing out

this study.

II



ACKNOWLEDGEMENT

I wish to express my true thanks, first
of all, to ALLAH who helped supported,
and guided me by every mean during
the stages of this work.

I am deeply obliged to the many people
who  generously  assisted  directly or
indirvectly in the preparation of this
thesis. I extend wmy deep sense of
gratitude  and  indebtedness to  my
Supervisor Drv. Noha Moawvya Akasha
Hellal, for his guidance and continuous

encouragement.

11



ABSTRACT

In this research concrete mixes were tested to investigate the effect
of (Acacia tortilis Gum) extracted from west of Kurdofan and
evaluate the efficiency on fresh and hardened concrete for trying to
produce a concrete with high workability and high strength.

In this research, the use of Acacia tortilis Gum after it proved not to
fit for use within the food, where it was became a grinding gum in the
form of powder and then added in different proportions of the weight
of the amount of cement.

Four types of concrete mixes were cast in the form of cubes were
studied. They were listed as follows:

(1) M1 is standard mix without any additive;

(1)M2 is concrete mix after adding 0.25% Acacia tortilis from

cement weight;

(ii1)) M3 is concrete mix after adding 0.5% Acacia tortilis from

cement weight;

(iv) M4 is concrete mix after adding 1.0% Acacia tortilis from

cement weight;

The research was shown that the effect of Acacia tortilis began
runny in the concrete mix M2, resulted in the segregation.

In the concrete mix M3 had turned out gave the ratio, which gave
good workability and high compressive strength.

While in the concrete mix M4 gave very low resistance with high
workability.

Compressive strength was measured on seven and twenty eight
days, and showed that the resistance decreased when additive
increased to ratio over 0.5% Acacia tortilis. It was concluded from
this research that the workability can be obtained without effecting on
the compressive strength of concrete by adding 0.5% of Acacia
tortilis Gum (M3).

IV




saliiuall Juudl faca i A2l il ja cillalal el JLa) o) yal 25 Al o2 b
Al pa L) A glaad saliaiall g ds jlall AdluAll e atllad 48 2a 5 3 S e (e
Aglle A glia g o i LS

3 sall pana aladiud aadla axe il (O any Jnd) jaa aladin dul jall o3 8 o
W e Alide Cony Cianal o (yag 050 JS3 6 Jlia Jia gacall ada o G ¢ 20031

SoanY) G o

~i VS Lelualiiy Ll jal lnSa JS5 8 Al Al UL e g1 53l g ) i
i) (g 05 (Rama all) Ll ARIAN a5 (M)
L i) (s (e g 0.25% ALl dxilu jall ALl a5 (M2 ) @
el ()5 (e ana 0.50% Adals Al Al AN a5 (M3 ) 2
ian) G5 (e faa 1.00% Al dle Al AL a5 (M4 ) L2

el G s il M2 Al oMl oy Juadl gaa i o A jall gl

AdalAll 45 Kl Glunal) Jlasi) A cundles "as Jiia Adalad) S <4

Alle daglia g bana Joandi AU Cilae ) A Al el et 288 M3 diadl A L
Adle Jadn 2L ae Mas s A slie Lgie Cadid Al I3 M4 Al Laiy

Jomay J& da sliall 038 o i)y, a0 2857 leel (8 liaSall Taiial) 2 slia Canad
- 0.5% oo Sl A ol LIS @lld y (il

o ol G onn Jirdi LB e Janll (S ail 4 all e (e aliin 3
M3kl g (50 0.5% s Ailua) 3y 5k e Takacall 4 slie




PFA
OPC
PPC

List Of Abbreviation (symbols)

Fly ash
Ordinary Portland cement
Portland Pozzolana Cement
British Standard
Euro Standard
Water Reducer
Set Retarding
Set Acceleration
High-Range Water Reducing

Tricalcium silicate

Calcium hydroxide

Dicalcium silicate

Calcium silicates hydrate
Tricalcium aluminate hydrates
Cylindrical compressive strength
Cube compressive strength
Elastic modulus of concrete
Shear rigidity

Bulk modulus

VI



List of Tables

Table No. Description Page
Table2.1 | Main type of Portland cement 11
BS EN 197 — 1 : 2000 and ASTM C 150 - 05
Table 2.2 . . 16
requirements for minimum strength of cement ( MPa
Table 2.3 Table 2.3 BS, ASTM and BS EN sieve sizes normally 18
able < used for grading of aggregate
Classification of natural aggregates according to Rock
Table 2.4 19
type (BS812:partl1:1975)
Table 2.5 Particle classification of aggregates ,BS 812 : 21
able < Part1:1975 with examples
Surface texture classification of aggregates with
Table 2.6 22
example
Table 2.7 | Minimum mass of samples for testing (BS 812: 7
Part102: 1989)
show workability , slump, and compacting factor
Table2.8 ) 3 1. 46
of concretes with 19 or 38mm (Z or 1 S in )
Table3.1 | Comparison between Gum in Sudan and other ©
countries
Tabl3.2 Properties of the Gum Arabic 63
Table33 | Classification of Gums according to their sources 68
Table3.4 | Chemical composition of gum Arabic 0
Table4.1 | Setting time results 6
Table42 | Concrete properties with no additives 23
Table4.3 | Concrete properties with 0.25% additives 84
Table4.4 | Concrete properties with 0.5% additives 24

VII




Table4.5

Concrete properties with 1.0% additives

85
Tabled.6 Concrete properties with no additives %6
Tabled.7 Concrete properties with 0.25% additives %6
Table4.8 Concrete properties with 0.5% additives -
Table4.9 Concrete properties with 1.0% additives -
Table4.10 Comparison between additive and slump 08
Table4.11 | Comparison between additive and compressive -

strength at seven days

Table4.12 | Comparison between additive and compressive -

strength at seven days

VIII




List of Figures

Fig. No Description Page
Fig 2.1 Diagrammatic representation of : (a) the wet process 6
and (b) The dry process of manufacture of cement. 7
Fig2.2 Schematic representation of moisture in aggregate 26
Fig2.3 Concrete Materials 28
Fig.2.4 Segregation and bleed in freshly placed concrete 39
Fig.2.5 Th? relation between strength and water / cement 40
ratio of concrete
Fio 2.6 Re}ation between 7-day st.rength. and watgr / cement 41
g < ratio for concrete made with rapid hardening
Fig 2.7 slump set 44
Fig 2.8 compacting factor apparatus 45
Fig 2.9 flow table set 48
Fig 2.10 Compressive machine test 50
Fig2.11 Core represented : (1)Core cutting drill  (2)Typical 51
Fig 2.12 Typical rebound hammer 52
Fig 2.13 Schmidt hammer in use 52
Fig 2.14 Typical UPV testing equipment 33
Fig2.15 | PUNDIT in laboratory >4
Fig 3.1 Hashab tree 71
Fig 4.1 Weight of aggregate 77
Fig 4.2 weight of cement content used in test 78
Fig 4.3 weight of Acacia tortilis Gum used in test 79
Fig 4.4 weight of aggregate content used in test 7
Fig 4.5 Slump result of one specimen in experimental work 80
Fig 4.6 Cube moulds 81

IX




81

Fig 4.7 curing of concrete cubes
Fig 4.8 Cube tested in compressive machine 82
: Relation between ratio of Acacia tortilis Gum and 89
Fig.4.9
slump test of fresh concrete
Fie 4.10 Relation between ratio of Acacia tortilis Gum and 90
g% compressive strength of concrete at ages of 7 days
Fig 4.1 Relation between ratio of Acacia tortilis Gum and 91

compressive strength of concrete at ages of 28 days




CONTENTS NO
F ] I
Dedication II
Acknowledgements I
Abstract v
a2l aale v
List Of Abbreviation (symbols) VI
List Of Tables VI
List Of Figures IX
Contents XI

Chapter one : Introduction
1.1 General introduction |
1.2 Objectives of the Research 2
1.3The problem statements 2
1.4Research methodology 3
1.5 Outline of research: 3

Chapter two : Literature Review

2.1 Introduction 4
2.2 Cement 4
2.2.1 Portland cement 5
2.2.2 Hydraulic and non hydraulic cements 8

XI




2.2.3 Cement components

2.2.4 Major types of Portland cement 9
2.2.5 Hydration of cement 12
2.2.7 Influence of cement quality control parameters on .
properties
2.2.7 Tests on properties of Cement 13
2.3 Aggregates 16
2.3.1 Size classification 17
2.3.2 Petrographic classification 19
2.3.3 Shape and texture classification 20
2.3.4 Sampling 22
2.3.5 Mechanical properties 23
2.3.6 Physical properties 24
2.3.7 Thermal properties 27
2.3.8 Sieve analysis 27
2.4 Mixing water 27
2.5 Admixtures 28
2.5.1 Types of admixtures 29
2.5.2 Uses of admixtures 35
2.6 Concrete properties 35
2.6.1 Fresh Concrete properties 36
2.6.2 Hardened Concrete properties 40
2.7 Concrete tests 42
2.7.1 Fresh concrete 43
2.7.2 Hardened Concrete 48
2.8 Mix design 54
2.8.1 Methods of concrete mix design 54
2.8.2 Factors to be considered in mix design 55

XII




2.8.3 Mix design procedure 56
2.8.4 Trial mix 65
2.9 previous study 65

Chapter three : Gum Arabic Properties and its Use as

Admixture

3.1Introduction 61
3.2 Gum Arabic in Sudan 61
3.3 Gum Arabic applications 64
3.4 Industrial applications 65
3.5Acacia tortilis Gum 65
3.5.1 Colloids 65
3.5.2 Hydrocolloids 66
3.5.3 Exudates gums 67
3.6 Classification 67
3.7 Chemical Composition and Structural features of

Acacia Gums o
3.7.1 Molecular structure of gums 69
3.8 Gum Arabic properties 69
3.9 Botanical aspects of Acacia tortilis 70
3.9.1 Botanical description 70
3.9.2 Botanical classification 71
3.9.3 Distribution and growing condition 7
3.10Physical properties of Acacia tortilis gum 72
3.11 Purification of crude gum 73

XIII




Chapter four : Testing Of Mixes

4.1 Introduction 74
4.2 Material used experimental work 74
4.3 Equipments using in test 74
4.4 Testing of material used in the test 75
4.4.1 Testing of cement: 75
4.4.2 Aggregate tests 76
4.5 Fresh and hardened test 77
4.6 Analysis of results 82
4.6.1 Results in seven days 83
4.6.1.1 Results in seven days with no additives 83
4.6.1.2Results in seven days with 0.25% additives 83
4.6.1.3 Results in seven days with 0.5% additive 84
4.6.1.4Results in seven days with 1.0% additives 85
4.6.2 Results in twenty eight days 85
4.6.2.1Results in twenty eight days with no additives 85
4.6.2.2Results in twenty eight days with 0.25% additives 86
4.6.2.3 Results in twenty eight days with 0.5% additive 87
4.6.2.4 Results in twenty eight days with 1.0% additives 87
4.7 Comparison of results 38
4.8 Discussion of results 89

XIV




Chapter Six : Conclusions and recommendations

6.1 Conclusions 92
6.2 Recommendations 93
References 95
Appendices 97

XV




