
UNIAXIAL STRESS-STRAIN CURVES 
OF HIGH STRENGTH CONCRETE 

NICHOLAUS HOLKMANN OLSEN 



CONTENT PAGE 

PREFACE i 

ABSTRACT ii 

RESUME vii 

LIST OF TABLES xv 

LIST OF FIGURES xvi 

NOTATIONS xix 

1. INTRODUCTION 1 
1.1 Purpose of the Investigation 1 

2. OBTAINING THE STRESS-STRAIN CURVE 3 
2.1 Introduction 3 
2.2 The Test Rig 3 

2.2.1 Design Criteria 3 
2.2.2 Instrumentation of the Test Rig 4 

2.3 The Cylindrical Concrete Specimens 5 
2.3.1 Preparation of the Cylindrical 

Concrete Specimens 5 

2.3.2 Instrumentation of the Cylindrical 
Concrete Specimens 5 

2.4 Procedure 5 
2.5 Determination of Concrete Stress Values 6 
2.6 Determination of Concrete Strain Values 7 
2.7 Determination of the Stress-Strain Curve 8 
2.8 Precision and Accuracy of the Test 9 

2.8.1 Introduction 9 
2.8.2 Precision of Measurement 9 
2.8.3 Accuracy of a Stress-Strain Curve 11 

xii 



PAGE 
3. ANALYTIC EXPRESSION OF THE STRESS-STRAIN CURVE 13 

3.1 Introduction 13 
3.2 Proposed Analytic Expression 13 

4. STRESS-STRAIN CURVES FOR HIGH STRENGTH CONCRETE 
FROM THE FIRST TEST SERIES 16 
4.1 Introduction 16 
4.2 Concrete 16 

4.2.1 Materials 16 
4.2.2 Mix Proportions 17 
4.2.3 Mixing, Casting and Curing 17 

4.3 Experimental Results 18 
4.3.1 Obtained Stress-Strain Curves 18 
4.3.2 Mathematical Expression to represent the 

Stress-Strain Curves 19 

5. STRESS-STRAIN CURVES FOR HIGH AND NORMAL STRENGTH 
CONCRETES FROM THE SECOND TEST SERIES 20 
5.1 Introduction 20 
5.2 Concrete 20 

5.2.1 Materials 20 
5.2.2 Mix Proportions 20 
5.2.3 Mixing, Casting and Curing 21 

5.3 Experimental Results 21 
5.3.1 Obtained Stress-Strain Curves 21 
5.3.2 Mathematical Expression to Represent 

the Stress-Strain Curves 22 

6. RESULTS COMPARED WITH OTHER INVESTIGATIONS 24 
6.1 Introduction 24 
6.2 Comparison to Hang and Tomaszewicz 24 
6.3 Comparison to CEB proposal 25 

xiii 



PAGE 

7. CONCLUSION 27 

8. REFERENCES 28 

9. TABLES 31 

10. FIGURES 33 

xiv 


