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ABSTRACT
This research explores the flexural strength characteristics of concrete slabs reinforced with African Copalwood as a sustainable alternative to conventional steel reinforcement. Copalwood logs were processed into sawn timber at a sawmill in Igbaja, Kwara State, and sample specimens were selected from near the bark of the logs. The timber was conditioned under controlled laboratory conditions in accordance with BS EN 373:1957 and cut into standard test sizes. Other concrete materials—including granite (5–10 mm), river sand, Dangote 42.5R cement, and potable water—were sourced locally and met the requirements of BS EN standards. Flexural strength testing was conducted using a Universal Testing Machine in line with BS EN 12390-5:2009. Slab specimens were reinforced with longitudinal Copalwood bars at 1% and 2% reinforcement ratios, complemented with transverse members, and compared against slabs with conventional steel reinforcement. The methodology enabled an assessment of how variations in Copalwood reinforcement influence the flexural behavior of concrete slabs, contributing to the growing field of alternative, eco-friendly structural materials.

TABLE OF CONTENT
Title page	
Certification 
Dedication
Acknowledgement 
Abstract
Table of Content
CHAPTER ONE
1.0 Introduction
1.1 Background
1.2 Objectives
1.3 Scope
CHAPTER TWO
2.0 Literature Review
2.1 Nature and description of wood’s structure
2.1.1 Different types of wood
2.1.2 Timber and its Appearance
2.1.3 Structural timber
2.2 Brief descriptions of Nigerian grown timbers
2.2.1 African Sandal Wood (Daniellia Olivera)
2.3 Physical properties of timber
2.3.1 Moisture content
2.3.2 Durability
2.3.3 Density
2.4 Reinforced Concrete: Traditional Approaches
2.5 Timber as a Structural Material
2.6 Composite Action in Timber-Concrete Systems
2.6.1 Structural Behavior of Timber-Concrete Composites
2.7 Flexural Strength
CHAPTER THREE
3.0 Methodology 
3.1 Material Sourcing 
3.1.1 Sampling of sawn timber lengths
3.1.2 Conditioning of sawn timber lengths
3.1.3 Preparation of test specimens
3.1.4 Coarse Aggregate
3.1.5 Fine Aggregate
3.1.6 Portland Cement 
3.1.7 Water 
3.2 Flexural Strength Test of Timber Reinforced Concrete Slab
3.2.1 Reinforcement Preparation 
CHAPTER FOUR
4.0 Result and Discussions
4.1 Flexural Test Strength 
4.1.1 Flexural Strength Test on Copal wood Reinforced Concrete Slab
4.2 Flexural Strength on Steel Reinforced Concrete Slab
4.3 Mechanical Properties Test Results
 4.3.1 Tensile Parallel to Grain
4.3.2 Bending Strength Parallel to Grain
4.3.3 Local Modulus of Elasticity 
CHAPTER FIVE
5.0 Conclusion
5.1 Recommendation
REFERENCES



[bookmark: _1fuus846ifpk]CHAPTER ONE
1.0 Introduction
1.1 Background
Concrete slabs are fundamental components in modern construction, primarily reinforced with steel to handle tensile stresses. However, due to rising costs and environmental concerns associated with steel production, alternative reinforcement materials are gaining attention. Timber, a renewable and lightweight material, presents a potential reinforcement alternative, especially when sustainably sourced and treated for structural applications. Composite structural systems combine two or more materials with different mechanical properties to achieve performance benefits that exceed those of individual components. In structural engineering, the most common composite systems include steel-reinforced concrete and timber-concrete composites (TCC). These systems are designed to exploit the compressive strength of concrete and the tensile strength of another material — typically steel. However, with rising awareness of environmental sustainability and circular economy principles, alternative composite systems involving timber as a reinforcing or load-sharing component are gaining interest. 
Timber has been used as a building material for thousands of years due to its natural abundance, workability, and renewable nature. It possesses a high strength-to-weight ratio and is readily available in many regions of the world. In modern engineering, timber is increasingly used in the form of engineered wood products such Glued Laminated Timber (Glulam), Laminated Veneer Lumber (LVL) and Cross-Laminated Timber (CLT). These engineered products overcome the limitations of natural wood—such as anisotropy, dimensional instability, and strength variability—by providing consistent performance and improved mechanical properties. Reinforced concrete is one of the most widely used construction materials worldwide due to its versatility, strength, and relative economy. Traditionally, reinforcement is achieved with steel bars (rebar), which provide the necessary tensile resistance that concrete lacks. However, steel has several drawbacks such as high carbon footprint due to energy-intensive manufacturing, susceptibility to corrosion in aggressive environments, heavy weight, increasing transportation and structural loads and rising costs of raw materials. These challenges have led researchers and engineers to explore alternative reinforcement materials, including fiber-reinforced polymers (FRPs), bamboo, and timber.
Lastly, The development of timber-reinforced concrete slabs is rooted in the pursuit of sustainable, efficient, and locally adaptable structural systems. By combining concrete’s compressive strength with timber’s renewable tensile performance, TRC slabs offer a compelling alternative for modern construction. However, successful implementation depends on addressing technical challenges related to bond behavior, durability, moisture effects, and standardization. This background establishes the foundation for further investigation into the performance, feasibility, and application of timber-reinforced concrete slab system.
1.2 Objectives
1. To evaluate the physical and mechanical properties of the selected timber material through review.
2. To evaluate the structural performance of timber-reinforced concrete slabs.
3. To compare mechanical performance against steel-reinforced slabs.
1.3 Scope
The study focuses on slabs using timber as primary reinforcement. Hardwood such as Teak timber is considered as reinforcement in concrete. The specimen preparation were done in accordance with BS 8110 for reinforcement preparation.
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