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Introduction

Concrete

Components

Aggregates
Water
Cement

Construction material

Understanding strength characteristics
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Purpose

Problem statement

Strength characteristics

Research objective

Compressive strength
Tensile strength
Flexural strength
Modulus of Elasticity
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Background

Origin

Ancient civilizations
Roman infrastructure
Revolutionary ideas

Modern-day concrete

Portland cement & asphalt concretes
Aggregates

Inter-particle friction
Coarse and fine aggregates
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Background

Formulas

Elast Modulus equation:

E =
S2 − S1

ε2 − 0.000050
(1)

Poisson’s Ratio can be found using the equation:

µ =
εt2 − εt1

ε2 − 0.000050
(2)

Strain can be calculated by:

ε =
∆L

L
(3)
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Experimental Program

Fresh Concrete
Mixing concrete

ASTM C 143
Dependency on ratio of components

Slump test
Air content testing



Introduction Purpose Background Testing Procedure Test Procedure Results Analysis

Testing Machine

Compressive Test
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Testing Machine

Flexural Test
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Background

Tensile Testing
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Test Procedure

Mixing Concrete

Mixing concrete

Slump test

Air content testing
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Results

Fresh Concrete

Table: Fresh Concrete properties

Batch Slump [in] Air Content [%]

A 2.00** 2.50
B 7.25 2.25
C 6.00 1.50
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Background

Tensile Testing
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Results

Elastic Modulus
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Results

Elastic Modulus
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Results

Elastic Modulus
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Results

Table: E-Modulus Values for Batch A, B, C

E-modulus [psi] for Batch
Specimen A B C
19 Run 1 588763.8 534428.2 565639.7
19 Run 2 588428.4 533462.3 562300
20 Run 1 571031.2 552262.9 579381.6
20 Run 2 570385.4 551255.6 576764.5
22 Run 1 548790.8
22 Run 2 565785.5

Average 579652.2 542852.25 571021.45
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Analysis
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Analysis
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Analysis

Concrete strength over time

Concrete strength by batch

Concrete and water relationship

Concrete and air relationship

E-modulus
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