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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: 

(i) M1 is standard mix without any additive; 
(ii) M2 is concrete mix after adding 0.25% Acacia tortilis from 

cement weight; 
(iii) 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). 
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  لصالمستخ
 
  

في ھذه الدراسة تم إجراء إختبارات لخلطات خرسانیة  لدراسة اثر صمغ السیال المستخلص      

من غرب كردفان و معرفة فعالیتھ على الخرسانھ الطازجة والمتصلدة لمحاولة إنتاج خرسانھ 

  .تمتاز بقابلیة تشغیل جیده ومقاومة عالیھ

بعد أن أثبت عدم صلاحیتھ للإستخدام ضمن المواد تم في ھذه الدراسة إستخدام صمغ السیال      

  الغذائیة ، حیث تم طحن الصمغ حتى صار في شكل بدره ومن ثم أضیف بنسب مختلفة مقدارھا

 .من وزن الإسمنت

  

   -:تفاصیلھا كالأتىو .لدراستھا صبت أربع أنواع من الخلطات الخرسانیة في شكل مكعبات     

  .بدون أي إضافات )المرجعیة( ھي الخلطة الأساسیةو  ) M1. (أ

  .صمغ من وزن الأسمنت   %0.25وھي الخلطة الخرسانیة بإضافة )M2(  . ب

 .صمغ من وزن الأسمنت  %0.50 وھي الخلطة الخرسانیة بإضافة )M3(  . ج

  .صمغ من وزن الأسمنت   %1.00وھى الخلطة الخرسانیة بإضافة )M4. (  د

أن التماسك بین   ذات نسبة M2 على العینة"السیال بدأ واضحاأظھرت الدراسة أن أثر صمغ    

  .مماتسبب في إنفصال الحبیبات المكونة للخلطة" مكونات الخلطة ضئیل جدا

     .فقد إتضح أنھا النسبة التى أعطت قابلیة تشغیل جیدة ومقاومة عالیة   M3أما في العینة      

  .مع قابلیة تشغیل عالیة" مقاومة ضئیلة جدا فنتجت عنھا ذات النسبة  M4بینما في العینة 

وإتضح أن ھذه المقاومة تقل بمعدل ,یوم  28 و  7قیست مقاومة الضغط للمكعبات في أعمار      

  . %0.5 طفیف وذلك كلما زادت نسبة المضاف عن 

قد إستخلص من ھذه الدراسة أنھ یمكن الحصول على قابلیة تشغیل جیده بدون التأثیر على      

  . M3صمغ السیالمن  0.5% ةمقاومھ الضغط عن طریق إضافة نسب

  

  

  

  

  



        VI  
  

List Of Abbreviation (symbols) 
 

 
PFA                    Fly ash 

OPC                   Ordinary Portland cement 

PPC                    Portland Pozzolana Cement 

BS                      British Standard 

EN                      Euro Standard 

WR                    Water Reducer 

SR                     Set Retarding 

SA                    Set Acceleration 

HRWR             High-Range Water Reducing 

C3S                   Tricalcium silicate 

Ca (OH) 2         Calcium hydroxide 

C2S                   Dicalcium silicate 

C3S2H3                   Calcium silicates hydrate 

C3AH6                    Tricalcium aluminate hydrates 

fc                      Cylindrical  compressive strength 

Fcu                   Cube compressive strength 

Ec                     Elastic modulus of concrete 

G                     Shear rigidity  

K                    Bulk modulus 
 
 
 
 
 
 
 
 
 

 



        VII  
  

List of Tables 
 

Page Description Table No. 

11  Main type of Portland cement Table2.1 

16  
BS EN 197 – 1 : 2000 and ASTM C 150 – 05 
requirements for minimum strength of cement ( MPa 
(Psi)) 

Table 2.2 

18  
Table 2.3 BS, ASTM and BS EN sieve sizes normally 
used for grading of aggregate Table 2.3 

19  
Classification of natural aggregates according to Rock 
type (BS812:part1:1975) Table 2.4 

21  
Particle classification of aggregates ,BS 812 : 
Part1:1975 with examples Table 2.5 

22  
Surface texture classification of aggregates with 
example Table 2.6 

22  
Minimum mass of samples for testing (BS 812: 
Part102: 1989) 

Table 2.7 

46  
show workability , slump, and compacting factor 
of concretes with 19 or 38mm (ଷ

ସ
1	ݎ݋  ଵ

ଶ
 in ) 

Table2.8 

62 
Comparison between Gum in Sudan and other 
countries 

Table3.1 

63 
Properties of the Gum Arabic Tabl3.2 

68 
Classification of Gums according to their sources Table3.3 

70 
Chemical composition of gum Arabic Table3.4 

76 
Setting time results Table4.1 

83 
Concrete properties with no additives Table4.2 

84 
Concrete properties with 0.25% additives 

 
Table4.3 

84 
Concrete properties with 0.5% additives 

 
Table4.4 



        
VIII 

 
  

85 
Concrete properties with 1.0% additives Table4.5 

86 
Concrete properties with no additives Table4.6 

86 
Concrete properties with 0.25% additives 

 
Table4.7 

87 
Concrete properties with 0.5% additives Table4.8 

88 
Concrete properties with 1.0% additives Table4.9 

88 
Comparison between additive and slump Table4.10 

88 
Comparison between additive and compressive 
strength at seven days 

Table4.11 

88 
Comparison between additive and compressive 
strength at seven days 

Table4.12 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



        IX  
  

List of Figures 
  

Page  Description  Fig. No 

6 
7  

Diagrammatic representation of : (a) the wet process 
and (b) The dry process of manufacture of cement. Fig 2.1 

26  Schematic representation of moisture in aggregate Fig 2.2 

28  Concrete Materials Fig 2.3 
39  Segregation and bleed in freshly placed concrete Fig.2.4 

40  The relation between strength and water / cement 
ratio of concrete Fig.2.5 

41  Relation between 7-day strength and water / cement 
ratio for concrete made with rapid hardening 
Portland cement 

Fig 2.6 

44  slump set Fig 2.7 
45    compacting factor apparatus 

 

Fig 2.8 

48  flow table set Fig 2.9 

50  Compressive machine test Fig 2.10 
51  Core represented : (1)Core cutting drill    (2)Typical 

core 

Fig 2.11 

52   Typical rebound hammer Fig 2.12 

52  Schmidt hammer in use Fig 2.13 

53  Typical UPV testing equipment  Fig 2.14 
54  PUNDIT in laboratory  Fig 2.15 
71 Hashab tree Fig 3.1 
77 Weight of aggregate Fig 4.1 
78 weight of cement content used in test Fig 4.2 
79 weight of Acacia tortilis Gum used in test Fig 4.3 
79 weight of aggregate content used in test Fig 4.4 
80 Slump result of one specimen in experimental work Fig 4.5 
81 Cube moulds Fig 4.6 



        X  
  

81 curing of concrete cubes Fig 4.7 
82 Cube tested in compressive machine Fig 4.8 

89  Relation between ratio of Acacia tortilis Gum and 
slump test of fresh concrete Fig.4.9 

90  Relation between ratio of Acacia tortilis Gum and 
compressive strength of concrete at ages of 7 days Fig 4.10 

91  Relation between ratio of Acacia tortilis Gum and 
compressive strength of concrete at ages of 28 days Fig 4.11 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



        XI  
  

 
 
 

CONTENTS NO 

  I الآیــــــــــــــة

Dedication II 

Acknowledgements     III 

Abstract                             IV 

  V  ملخص الدراسة

List Of Abbreviation (symbols)                VI 

List Of Tables                         VII 

List Of Figures                        IX 

Contents  XI 

 

Chapter one : Introduction 

 

1.1 General introduction 1 

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 



        XII  
  

2.2.3  Cement components  8 

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  
12 

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  



        
XIII 

 
  

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  
67 

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  72 

3.10Physical properties of  Acacia tortilis gum  72 

3.11 Purification of crude gum  73 

 

 



        
XIV 

 
  

 

 

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  88 

4.8 Discussion of results  89 



        XV  
  

 

 

Chapter Six : Conclusions and recommendations 

 

6.1 Conclusions 92 

6.2 Recommendations 93 

References 95 

Appendices 97 

 
 


