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Chapter One: Introduction
1.0 Introduction
1.1 Aim
The aim of this research project is to determine through primary and secondary research to investigate and prove whether skid resistance in SMA’s can be improved through modern techniques in Wales and to prove if these SMA’s are improving in development.
1.2 Objectives
To achieve these aims the researcher has identified the following objectives:
· To research from literature how SMA’s have developed since their inception, their associated advantages, disadvantages, and modern improvements in preventing early life skid resistance.
· Demonstrate how modern techniques have reduced or eliminated early life skid resistance problems are being reduced in Wales.
1.3 Hypotheses
The hypotheses for this research project are “Early life skid resistance can be achieved through modern developments and techniques” and “SMA’s are improving”
1.4 Research Methodologies & Justifications
To achieve the objectives that are outlined above, this research project will explore industry standards, practices and theories regarding SMA’s their development for use in Wales by critically analysing and interpreting data from a wide variety of sources. The researcher will critically analyse and interpret data from a wide variety of information via journals, books, government documentation as secondary data, this will allow us to directly target our research questions.
Also, by using primary research from leaders in the industry in the form of contractors that are directly involved in the manufacture and development of SMA’s and other materials, Welsh Government designers who are specifying, leading, and pushing for ‘new’ SMA products to be installed throughout the trunk road network in Wales. Using the researchers personal experience within the industry over the last 5 years as part of a client/delivery team will help provide a real representation to which stage SMA mixes are being driven, installed and the direction in which they are headed.
All research will be represented accurately through graphs and tables both quantitatively and qualitatively to effectively develop an understanding of the topic. All data will help form an analysis for discussion in an un-biased manor for gaps in research, where clarity or more information might be required and where SMA’s currently stand as a leading pavement material in Wales.

















Chapter Two: Literature Review
2.1 – The inception and development of SMA’s
Stone Mastic Asphalts (SMA) originated and took popularity from Germany in the mid 1960’s as an alternative answer to a “Chipped Gussasphalt” product which offered a reduction of wear that was caused by studded tyres (Transport Research Labratory, 1994). SMA’s are regarded as having excellent performance as a more durable pavement providing superb rut resistance, is less susceptible to cracking, temperature deformations and weathering with heavier loads. Continued developments of the product then led to spread throughout Europe (1980’s) following the recognition of its performance at a national standard in 1984 commonly referred to as the ‘German Standard Specification’ (The German Federal Department of Transportation, 1997) and subsequently spread through rest of the world (1990’s) respectively. 
In the UK the product has really took off in the 1990’s when a study into German SMA’s led to the Transport Research Laboratory (TRL) investigating the product and published a report in 1994 (Transport Research Labratory, 1994.). It included a specification for the use of SMA as a surface course material prepared by the Highways Agency for the trial of this product onto Trunk Roads (i.e., Motorways/A-Roads/B-Roads) in draft form in the UK. It was initially viewed as a heavy-duty product but following its inception, was heavily promoted due to its performance. One major incentive was that it offered a more practical and alternative solution to areas where Chipped-HRA (Hot Rolled Asphalt) (British Standards Institute, 2016) was not as easily installed. It then massively took popularity in 1995.
A variety of developments and design mixes of SMA’s being installed and tested on several European countries including Wales and the development of their new ‘WG SMA’ (Welsh Government, 2020), SMA products are increasing in popularity amongst road authorities and within the asphalt industry itself moving away from TSCS (Thin Surface Course Systems) as a more cost-value material.
2.2 – Differences between SMA’s and conventional surfacing mixes
There are a wide variety of surfacing mixes and products constantly being developed all over the world including Open Grade Asphalts (OGA’s) Textured Thin Asphalts (TSCS) & Hot Rolled Asphalts (HRA’s).
SMA’s are described as dense, gap-graded bituminous mixtures that have high contents of stone, bitumen and filler that are modified with a suitable binder carrier such as fibres (Civilenggseminar.blogspot.com. 2022). The European definition of an SMA (Hainin et al., 2010) describes them as “a gap-graded asphalt concrete composed of a skeleton of crushed aggregates bound with a mastic mortar”.
SMA’s typically have a minimum binder content of 6.5%, high stone content greater than 70% that ensures good stone on stone contact after compaction and a high stiffness that can be achieved through the addition of fibres and crushed aggregate/sand (AAPA, 1993), this means that there are significantly less voids than its counterparts of OGA and TSCS. It should be noted that although the product is denser in SMA’s resulting in lower air void content and surface texture, the product is only slightly quieter than its counterparts compared to that of loud HRA’s due to high positive surface textures.
Typically, SMA’s have polymer modified binders that help to increase resistance to permeant deformation, increases life span of the pavement, reduce drainage inhibitors this can help to increase stability in SMA’s as seen in figure 1 particularly between 5-7% binder content.
[image: ]
Figure 1 – Shows the stability with and without Polymer modified binders in SMA’s (https://www.engineeringcivil.com/wp-content/uploads/2013/04/Stability-vs-Binder-curve-analysis.jpg)
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