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Introduction



hese days we marvel at the ability of top-class athletes to demonstrate their sporting skills at breathtaking speed. Tennis serves and cricket deliveries at 100mph are relatively commonplace, while sprinters risk getting zapped by speed cameras when training in urban areas! At all levels of sport it is a truism that, all else being equal, the quicker, more agile player will win the day.



T



Sports speed relies on many factors, including innate ability, body shape and composition and age, but these can all be influenced positively with the right training. You really can learn to be quicker. And this PP special will provide you with the best tried-and-tested techniques to get you moving as fast as possible, whatever your sport. With photos and movie clips and sample programmes, I hope that you will find it a truly practical resource. This special will steer you through the science of speed training by continually demystifying jargon and concepts and increasing your practical knowledge of the relevant techniques. It will provide you with all the ingredients and 'recipes' you need to realise your own speed goals or those of the athletes you coach. Over many years as an international long jumper, PE student, coach, health, sports and fitness writer, I have developed a great deal of practical and theoretical speed training knowledge. I have been coached by some of the most knowledgeable people in the world, including Soviet track and field coaches and US speed specialists, and I've tried out most of the techniques you'll find in this special myself. As a writer, I've interviewed World Cup winners and Olympic champions and have picked their brains to find out what made them the best and, where relevant, the fastest. A great deal of this information is also incorporated in this special. Speed training can be demanding, but it should also be fun, for there is no better feeling than performing a sports skill in the blink of an eye and leaving your opponents standing. It takes practice, but optimising your speed is within your grasp.
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Chapter One



WHAT IS SPEED?



Sports speed comes in various forms. It can be applied in a straight line, over a turn or other rotational movement, through a punch, hit, kick, tackle, throw, jump, dive or reaction. It can involve the whole body, as in sprinting, or be unleashed ultimately through a single limb, as with the javelin throw, or tennis serve. Given these variations, I think it is helpful to define specific 'speed types'*. This will enable you to understand just what type of speed, or combination of speeds, you need for your particular sport.



Optimum speed/skill speed As I will emphasise throughout this PP special, too much speed can sometimes be a disadvantage. If a long jumper, for example, builds up too much speed on the runway, he may not be able to take off into an effective jump. This is because he will have too little time on the take-off board to generate the force needed to convert speed into height and distance. Similar problems occur in many other sports. In Rugby Union, Jonny Wilkinson knows his range when it comes to place kicks. He has developed his rhythm with painstaking practice over many years and inevitably slots the ball between the posts. The England half-back could swing his boot faster at the ball in an attempt to gain additional metres, but would probably sacrifice accuracy as a result. It is important for athletes to determine with their coaches an appropriate optimum speed/skill speed for their particular sports skills that does not compromise technical execution.



Out-and-out speed There are obviously some activities that demand full expression of speed, sprinting being the most obvious example. But it is important to note that, while the sprinter needs to move his limbs as fast as possible during parts of * The training and development of these 'speeds' will be covered in subsequent chapters.
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the race, he must do this in a relaxed manner, since the effort involved in 'trying too hard' will tighten muscles and slow performance. Out-and-out speed therefore calls for mastery of technique plus the ability to relax while the body is operating at maximum intensity. See chapter 5 for a 'key tips' guide to achieving optimum sprinting technique.



Acceleration speed In order to achieve out-and-out or optimum skill/sports speed, a period of acceleration is often required. A sprinter, for example, must leave his blocks from a crouched start position, a footballer may need to turn and sprint to get onto the end of a pass from an equally static or off-balance position, while a tennis player must deliver his serve from a stationary base. Developing this accelerative ability calls for different training methods and practices from those used for out-and-out speed and other speed types. These abilities and the techniques used to hone them are covered in the various practical training chapters – see particularly chapters 6, 8 and 9.



Endurance speed Speed training is often neglected by endurance athletes, such as marathon runners and triathletes. Yet speed is crucial to their success. For the faster an athlete is:  The easier it will be for him to cruise at slower speeds during training and competition  The more power he will have for hill climbs;  The better he will be at surging during a race to burn off the opposition  The more he will have in reserve for a killer sprint finish. For the purposes of this PP special, I will define endurance speed as the ability to sustain repeated powerful and fast muscular contractions over predominantly aerobic race and training conditions; (see chapter 2 for definitions of aerobic and anaerobic).



Response speed In many sports, a skill has to be performed in response to a cue. This cue could be aural, as with a sprinter reacting to the starting gun, or visual, as with a boxer avoiding a punch, a footballer responding to a change in the opposing team's formation, or a cricket batsman reacting to a ball.
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Speed tip: It would not be productive for a marathon runner to train like a sprinter, as he would not develop the necessary heart and lung capacity to be successful. However, it would benefit all endurance athletes to 'borrow' some of the training elements that sprinters use in order to enhance their endurance speed, speed endurance and out-and-out speed.



Speed endurance Speed endurance can be defined as the ability of the body to perform an activity at a very fast speed under conditions where a high level of anaerobic energy production is required (see chapter 2). Examples include 800m running and tennis match play involving long rallies. It differs from endurance speed in that the training methods used to develop it are usually more short-lived and focus on the anaerobic energy system. Interval training is a key training method for speed endurance. Interval training basically divides periods of 'effort' up with periods of rest. Performing 6, 40m sprints, with 3 minutes' recovery between efforts is an example of an interval training session, in this case one that would develop out and out speed.



Body part speed For some sports a particular limb must move as fast as possible – to throw an implement, for example, as with the javelin. Although speed and power is needed throughout the thrower's body, his arm is the crucial link in the speed chain as it will advance the implement to optimum velocity at the point of release. If the arm is not fast enough, performance will obviously suffer.



Team speed The need for team speed is obvious in the case of a sprint relay team but, in fact, it is crucial to the success of virtually all other team sports, where players must move quickly and in concert in order to score a try or defend as a unit as in rugby. Developing this shared speed should be a training requirement in team sports. However, as we will see in chapter 7, maintaining the speed of individual players can be difficult, particularly over a very long season with numerous matches.



Rotational speed Rotational speed is key to many sports. Footballers rotate their bodies to turn and chase down opponents or the ball, while tennis players have to 'wind' up 3
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their body to hit a serve, a baseline forehand or backhand pass. In track and field, discus throwers spin with almost balletic grace before releasing their implements with the incredible force needed to achieve huge distances. Rotational speed can be vastly improved by the use of appropriate drills and training methods (see chapters 6,8,9).



Agility speed Agility is another key sports speed requirement, characterised by quick feet, body co-ordination and fast reactions. Its execution depends on a mixture of balance, out- and- out speed, acceleration speed, strength, flexibility and coordination. Although a performer's agility, relies heavily on the possession of optimum sports technique and 'match sense', it can be enhanced by specific agility speed conditioning. Speed tip: (power to weight ratio) The relationship between an athlete's body weight and his ability to move it or apply force with it is a crucial one. Body weight has to be carried around, and too much of it can slow performance. For this reason, the training process must include matching the athlete's weight and size against specific playing requirements and a potential ideal weight for his particular sport. Note, also, that too much training, or the wrong type of weight training (see chapter 5) can increase muscle mass in such a way as to impair performance.



Over-speed This is the term used to describe training efforts that allow athletes to perform a speed skill to a level beyond what is normally achievable. It can involve the use of such specialist equipment as elastic chords, which literally drag you along to higher velocities. Lower-tech options include downhill sprinting and throwing lighter implements or balls than those used in competition.
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Chapter Two



YOUR BODY AND SPEED



In this chapter I will explain how your muscles work and go into detail about slow and fast twitch muscle fibres. With the right training, your muscle fibres will respond by improving speed, while the wrong training will quite literally apply the brakes. Speed tip: Getting 'psyched up' and even aggressive can help recruit fast twitch muscle fibre and so boost speed and power. However, being too aroused can have a negative effect on performance by impairing technique.



Muscle fibre There are more than 250 million muscle fibres in our bodies, and more than 430 muscles that we can control voluntarily. Muscle fibres are bundles of cells held together by collagen (connective tissue). Around 75% of skeletal muscle is made up of water, 20% of protein and 5% of inorganic salts and other chemicals, such as high energy phosphates and lactate. Muscles pull (contract) on our bones through ligaments and tendons to create movement. To perform a sports skill numerous muscles and muscle fibres have to interact. The process is controlled by the brain, which sends out electrochemical messages to muscles via the spinal cord. Speed is particularly dependent on what our brains 'tell' our muscles and how our bodies recruit the relevant muscle fibre; (the way the muscles and the body sustain muscular activity is covered in a later section).



Types of muscle fibre Three main types of muscle fibre have been identified: slow twitch, type I (or red) fibres and fast twitch type IIa and IIb (or white) fibres. Table 1 explains what these fibres can do, how they should be trained and to which sports they are most relevant.
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Table 1: Physiological characteristics of muscle fibre



Type of fibre



How it adapts to training



Key sports relevance



Fast twitch 'intermediate' type IIa fibres



When trained correctly, these can be made faster, or slower and more 'enduring'



Team sports, racket sports, all athletic track and field events, martial arts, gymnastics



Fast twitch 'out-and-out power' type IIb fibres



These can be made more explosive, but can be difficult to train because of the way the body recruits them, as they require considerable neural stimulation



Sprinting, weight lifting, aspects of field and racket sports, martial arts



Slow twitch 'endurance' type I fibres



These are used for endurance sports and most everyday activities



Distance running, cycling, triathlon, field sports



Twitch speed and physical characteristics Fast twitch fibres contract 2-3 times faster than slow twitch fibres, producing 30-70 twitches per second, compared with 10-30 for slow twitch fibres. They are thicker than slow twitch fibres and more likely to increase muscle size (hypertrophy) when activated by the 'right' training



Training slow twitch fibres does not increase muscle size. Too much emphasis will be detrimental to out-and-out speed development



Adapted from Golink 73 and Williams 97 (in Dick F, Sports Training Principles page 109) Note: As with energy pathways, sports performance in reality relies on an interaction between all muscle fibre types. It is impossible to train your muscles to take on just one fibre type response: you could not, for example, develop type IIb fast twitch fibres alone in your leg muscles. However, you can significantly enhance your existing fibres with training that closely targets your specific speed goals.
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It's all in the mind – how the brain affects muscle fibre recruitment The brain holds the key to optimising all sports performance. It kicks muscle fibres into action and co-ordinates sporting skill. Unfortunately for those in search of speed, fast twitch muscle fibres (particularly type IIb fast twitch fibres) are difficult to recruit or 'switch on'. Unlike slow twitch fibres, which are responsible for most of our day-to-day muscular activity, fast twitch fibres are quite lazy and tend to slumber until called to action. And achieving that action requires a considerable mental boost.



Speed and the master athlete Unfortunately, speed capacity declines with age, although this decline is particularly marked in sedentary people and can be offset to some extent by the right training. Speed tends to decline with age for the following reasons: 1. Decline in muscle mass and muscle fibre. We will all experience a 10% decline in muscle mass between the ages of 25 and 50 and a further 45% shrinkage as we reach our eighth decade – if we do nothing about it. To put this into context, the biceps muscle of a newborn baby has around 500,000 fibres, while that of an 80-year-old has only about 300,000. With decreased muscle mass comes reduced strength and power capability, which translates into less 'oomph' for sprinting. 2. Less growth hormone. One of the major consequences of a reduction in growth hormone production is a diminished level of protein synthesis. As protein is the key building block for muscle, this also leads to muscle shrinkage, with a consequent reduction in speed and power. 3. Decline in fast twitch muscle fibre. Fast twitch muscle fibre declines much faster than slow twitch fibre with age – by as much as 30% between 20 and 80. This is because the nerves that control these fibres die off, with knock on consequences for the fibres themselves 4. Reduced production of creatine phosphate. Creatine phosphate is the premium ingredient for short term physical activity, particularly the alactic (very short duration) anaerobic energy pathway (of which more later). Production of this chemical also declines with age and, with less of it in our muscles, we are less able to tackle high intensity interval workouts. 5. Reduced flexibility. With age, soft tissue (muscles, ligaments and tendons) hardens and joints stiffen, which increases the potential for injury. However, this risk can be offset by developing and maintaining the optimum range of movement for speed activities. Master speed athletes should use the same techniques as their more youthful counterparts to develop and maintain their speed, but they must be mindful of the stresses that this type of training can place on their older bodies. 7
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Preconditioning (see chapter 3) is a must, along with a more circumspect approach to training. Please note that readers with a specific interest in masters speed training should look out for the PP Master Speed Special, which covers this subject in detail. Speed tip: (for master athletes) Fast twitch muscle fibre declines in size and number with age. If you are involved in speed and power sports in later life, you should try to offset this decline with regular weight training. Table 2: Male master 100m world age records



Age group



Time



Athlete



Age when record set



Country



40



10.42



Troy Douglas



40



NED



45



10.96



Neville Hodge



45



US



50



10.95



William Collins



50



US



55



11.57



Ron Taylor



57



GB



60



11.70



Ron Taylor



61



GB



65



12.62



Malcolm Pirie



65



AUS



70



12.91



Payton Jordan



74



US



75



13.4



Payton Jordan



75



US



80



14.35



Payton Jordan



80



US



85



16.16



Suda Giichi



85



JPN



90



18.08



Kozo Haraguchi



90



JPN



95



24.01



Erwin Jaskulski



96



AUT



100



43.00



Philip Rabinowitz



100



RSA



Source: World Masters Athletics Association as at 14 October 2004



Speed tip: It is possible to remain speedy well into older age if the right training is followed and injuries avoided. Preconditioning (see chapter 3) is crucial in this respect. (See table 2)



Energy production and speed training In order to understand how the body responds to speed training, we need to know how energy is produced within the body. This is because some energy production methods (known as 'energy pathways') are better suited to different types of speed development than others, as shown in table 3. 8
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Speed tip: The body's energy pathways need to be trained appropriately to develop optimum speed. Doing this will 'condition' your system to perform your sports speed activity optimally – ie by sustaining speed for longer or generating greater force. Table 3: Energy pathways and muscle fibre



Energy pathway



Reliance on oxygen*/ energy source



Duration



Activities using pathway



Effects of training pathway



Immediate anaerobic (alactic) system



No reliance on oxygen. Relies on stored energy sources in muscles and a chemical reaction that fires them up



6-10 seconds



Weight lifting, sprints from 10-60m, gymnastic vaults, athletic field events



Improves availability of stored energy sources, eg creatine phosphate. Targets fast twitch muscle fibre, particularly type IIb, and can increase muscle size



Short term anaerobic energy system



Relies on a mix of stored chemicals and oxygen. Oxygen is secondary, as it can never be supplied in sufficient quantities to sustain energy produced by this pathway for long



10-90 seconds



400m running and stop/start activities like martial arts, racket sports and circuit training



Targets type IIa and type IIb fast twitch muscle fibre and improves their speed and speed endurance



Aerobic energy system



Relies on oxygen transport to the working muscles via the heart and lungs and an ensuing chemical reaction to sustain muscular action



If it were not for other factors, such as lack of food, over-heating and dehydration, our bodies could theoretically continue to exercise aerobically indefinitely



Marathon running, triathlon, distance cycling and ultradistance events. Aerobic fitness provides the foundation for the alactic and anaerobic energy pathways, serving as a general base on which they can build



Targets type I slow twitch muscle fibre and significantly enhances their oxygen processing capability



Notes:  The first 10 seconds of any activity relies on the immediate anaerobic energy pathway;  In reality most sports and their speed requirements are fuelled by an amalgamation of the energy systems. Table 4 identifies the aerobic/anaerobic mix of selected track and field events.
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Table 4: Energy pathway requirements of selected track events Event



Aerobic energy pathway contribution (%)



Anaerobic energy pathway contribution (%)



200m



5



95



800m



34



66



1,500m



50



50



10,000m



80



20



Marathon



98



2



Speed tip: It is important to consider the energy requirements of your sport when planning a speed training programme (see chapter 7). To state the obvious, a 200m runner would obtain very little benefit from daily 5-mile runs; instead, he should be training the two anaerobic energy pathways.



Are you born fast? It is often assumed that those blessed with great speed or strength are born with a higher percentage of fast twitch muscle fibres and that no amount of speed work will, 'turn a cart-horse into a race horse'. However, the physiological reality is that fast twitch muscle fibres are fairly evenly distributed between the muscles of sedentary people. Most possess 45-55% of both fast and slow twitch varieties, although there are exceptions. Thus, few of us are inherently destined for any particular type of sporting activity, and how we develop will depend mostly on two factors:  The way our sporting experiences are shaped at a relatively early age;  How we train our muscle fibres throughout our sporting careers.



Table 5 compares fast twitch muscle percentages in selected sports activities with those of sedentary individuals and a very speedy animal! Note the extremes of muscle fibre distribution. The right training will develop more of the fibres needed for either dynamic or endurance activity, although the cheetah may not be aware of this! Table 5: Fast twitch muscle percentages compared Subject



Fast twitch muscle fibre (%)



Sedentary adult



45-55



Distance runner



25



Middle distance runner



35



Sprinter



84



Cheetah



83% of the total fibres examined in the rear outer portion of the thigh and nearly 61% of those in the calf were fast twitch



Adapted from Golink 73 and Williams 97 (in Dick F, Sports Training Principles page 109)



10



2  YOUR BODY AND SPEED



A greater endurance role – changes in fast twitch fibre thinking Recent research suggests that the ratio of fast twitch to slow twitch fibres is on the increase among athletes competing in longer track events. Kenyan middle distance athletes, for example, have close to a 50:50 split between these two fibre types; and this provides them with a unique and – as numerous victories in Olympic and World competition shows – almost unbeatable physiological make up. This has led coaches and sports scientists to theorise that even marathon runners will gradually increase their fast twitch fibre components over future generations through evolution and targeted training methods.



Muscular contraction It is important to understand how muscles physically contract to create force, as this is very important when training them to develop speed. Isotonic muscular action Isotonic muscular action involves movement and incorporates 'concentric' and 'eccentric' actions (see below). Curling and lowering a dumbbell (when performing a biceps curl) and running are examples of isotonic muscular actions. Concentric muscular action A concentric action involves a muscle shortening as it contracts to create movement or apply force; (remember that muscles can only pull to create movement). It is the most common direction of effort for sport. During a biceps curl the biceps contracts concentrically to raise the bar. Eccentric muscular action An eccentric muscular action involves a muscle lengthening as it contracts. During a biceps curl, the biceps muscle works eccentrically as the weight is lowered. Although people don't always realise this, eccentric muscle contractions are crucial to speed development. There are numerous eccentric contractions that take place while running, such as in the calf muscles and thigh muscles on foot strike.
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Speed, muscle soreness and eccentric action Eccentric muscular contraction is particularly important when it comes to speed development, for both positive and negative reasons. Invariably, it is eccentric contractions that create most muscle soreness. Downhill running (fast or slow) is one of the surest ways to experience that 'ouch when you touch sensation' in your thighs that lasts for a couple of days. This is caused by the eccentric stretch of these muscles as they lengthen while they contract to slow you down. The forces involved can amount to three times your body weight. However, the mechanisms underlying eccentric muscle soreness are still not fully understood. From a training point of view, the good news is that one bout of the activity that caused the muscle soreness in the first place can inoculate your muscles against further suffering for about a month (even if the responsible training method is not regularly performed). Eccentric contractions have also been identified as the ones that can cause the most long term muscle damage. Middle and long distance runners can literally lose their bounce after many years of putting in the miles. In order to prevent this, such runners are advised not to train on over-tired legs and not to run too many times, in training or competition, beyond distances of 21k (16 miles). However, the good news for those in search of speed is that eccentric muscular contractions have been identified as a great way to enhance fast twitch muscle fibre potential. This type of contraction plays a very significant role in generating power and speed, eg during plyometric muscular action, of which more later.



Isometric muscular action During an isometric contraction no movement occurs. You might think, therefore, that this type of contraction has no relevance to speed training, but in fact it can play a very important role in enhancing speed. An isometric contraction occurs when opposing muscle groups – eg the biceps and triceps muscles in the front and rear of the upper arms – work against each other. Clasping your hands together in front of your chest and pressing them together is an everyday example of an isometric contraction. Developing isometric strength for speed sports can be very beneficial, especially in the trunk, which transmits force between the upper and lower limbs. Think of a sprinter in full flow: if he has a weak torso, unwanted twisting movements can occur, which means that power will not be transmitted towards where it is most needed – the track.



The plank is a good example of a speed conditioning isometric exercise that strengthens the torso.
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As is the action of the trunk whilst performing a press up with feet supported on a fit ball.



Plyometric muscular action Plyometric exercises work on the principle that a concentric muscular contraction is much stronger if it follows immediately after an eccentric contraction of the same muscle. It's a bit like stretching out a coiled spring to its fullest extent, then letting it go: immense levels of energy are released in a split second as the spring recoils. Plyometric exercises develop this recoil, technically known as the 'stretch/reflex' capacity in a muscle. They are a key weapon in the speed training armoury as they develop the elasticity of muscles, targeting fast twitch muscle fibre, in particular, in very sport specific ways; (the more sport specific an exercise is, the greater its capacity to improve speed and sports performance). Running itself is a form of plyometric exercise, as a stretch/reflex occurs around the ankle, knees and hip muscles as each leg strikes the ground. However, typical training plyometric exercises include hopping and bounding, depth/drop jumping and medicine ball throwing. Some use specialised pieces of training kit. Numerous examples of these exercises are provided throughout this special.



13



Chapter Three



PRECONDITIONING – GETTING READY TO GO FAST The focus of this chapter is on how to make your body stronger by performing special exercises that will do much to 'bullet-proof' it against potential injury. This process is known in the sports training world as preconditioning. Preconditioning to avoid injury Injury is a bond that unites all sportsmen and women, regardless of age or ability. Although the purpose of training is to strengthen the body in order to boost sports performance, the body can, paradoxically, be weakened in the process, creating both short and long term problems. Recently sports scientists have developed the concept of 'preconditioning' (also known as pretraining) as a means of reducing injury risk. Essentially precondiitoning means 'training to train'. During preconditioning workouts, the emphasis is on protecting and strengthening areas that are prone to injury in order to increase their tolerance and sports readiness. A preconditioning routine runs in the background of the main training programme, making sure that the athlete remains in prime training condition all year round. As a starting point to successful preconditioning, you should consider all your previous injuries – which may require a rather large notebook in some cases! Some injuries are beyond control, such as slipping on a wet runway when high jumping or being hurt during a football tackle, but others, such as Achilles Tendon pain/injury, are often preventable. Such overuse/strain injuries are usually caused by incorrect strengthening or stretching, over-emphasis on mileage or speed work, or simply failing to take account of your body's inherent strengths and weaknesses.



Preconditioning techniques 1. Understand muscular action – particularly eccentric action – to minimise injury Understanding muscular action is an important aspect of preconditioning. As explained in chapter 2, sporting movement combines numerous types of muscular contractions. Research (and painful experience) suggests, for example, that muscular soreness is a particular problem after eccentric exercise, such as downhill running. It is important, therefore, to consider what 14



3  P R E C O N D I T I O N I N G – G E T T I N G R E A DY T O G O FA S T



a particular training method may do to your muscles. Good eccentric preconditioning methods are as follows:  For running: Complete 4 x 100m downhill efforts at 70% of your maximum speed as a prelude to more intense downhill workouts. This will minimise residual soreness and the potential for more significant future strain  For all speed activities: Perform eccentric preconditioning drills. A good example is depth jumps, where you don't spring up into a jump for height or forward for distance but simply absorb the impact on landing. Depth jumps and other plyometric drills are covered in more detail in chapter 5.  Eccentric weight training: Concentrate on the lowering phase of the exercise, eg controlling the weight as it is lowered to the chest during a bench press. You will need a training partner or special weight training equipment to help you do this. Further examples of preconditioning eccentric weight training exercises are provided later. Note: eccentric training is a great conditioning method in its own right, as it can specifically boost the power output of fast twitch muscle fibres, improving the 'elastic' properties of muscles.



2. Strengthen soft tissue Soft tissue consists of ligaments, tendons and muscles, all of which are prone to injury during speed activity. Weight training is a key technique for strengthening soft tissue and reducing strains. It can also be used to reduce muscular imbalances, of which more later. 3. Counter your imbalances Most speed activities involve repeated movements, and because of this it is almost inevitable that strength will be developed unevenly, placing strain on other parts of the body. It is therefore important to bear in mind that exercises apparently peripheral to your sport may play a significant role in preventing injury (see table 6). The use of 'home grown tests' and technical analysis (see point 5, below) can also reduce the potential for imbalance injuries, by identifying them and allowing them to be 'trained out' as far as possible. A good example is establishing one-repetition weight training maximums (1RM) and/or plyometric bests. Going through this process can provide a very useful initial measure at the beginning of the training year, and a periodic point of reference throughout it. If you were to discover, for example, a great discrepancy in strength between your left and right legs, you could then instigate a training programme designed to promote greater parity. Note: doing this will also increase your general ability to express power as well as reducing injury risk. Plyometric tests could include 4 hops from standing on each leg, with the distance recorded for each.
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4. Analyse the range of movement (ROM) required for your sport Because of the dynamic nature of speed activities, limbs can be 'forced' into positions that they might not normally be able to attain. Injury is particularly likely to occur if insufficient sport and speed specific ROM is available – eg in the hamstrings and achilles tendons in sprinters. Although establishing these norms is a somewhat subjective process, working out where muscular tightness could impair performance and, at worst, lead to injury is key to successful preconditioning. Some guides to ascertaining speed specific ROM are provided in table 6. Once 'your' speed specific ROM is established, you should take care to maintain it throughout your training, as frequent intense training and competitions can lead to muscle shortening; (see following section on the sport specific warmup for details and pictures of specific and general stretching methods). Table 6: Indicators of insufficient ROM for speed sports ROM indicator



Relevant sport(s)



Inability to achieve a right angle to the ground with the leg being stretched, when this leg is pulled straight back toward the body, whilst lying on the back, with the other leg pushed flat against floor



All sports. Note that ROM must also be established more specifically via such exercises as leg cycling



Lying hamstring stretch – see passive stretching



Inability to pull heel of one leg close to butt when standing on the other leg



All, particularly football due to kicking action



Standing quadriceps stretch



Inability to press knee beyond toes, when one foot is extended in front of the other in a kneeling lunge type position, without lifting heel of grounded foot



All running-based sports. This limitation indicates tight achilles tendons



The actual test makes a great stretch; hold the end position for 20 seconds after a suitable warm-up



Inability to lift – or have lifted – both arms parallel to the ground behind your shoulders without excessive forward bending of upper body



Throwing sports and sprinting



As above, the test itself makes a good stretch; hold at 'sticking point' for 15-20 seconds



16



Suitable stretch
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5. Analyse your technique Following on from point 4, you should also focus on discovering your muscular imbalances as they relate to sport and speed technique. To this end video analysis can be highly useful. Filming a sprinter from behind is a good example. When doing this, attention should be paid to hip alignment, the recovery phase of the running action, foot strike and back and shoulder position. When studying the film it may be possible to discern, for example, weakness in the left leg hamstring and hip flexor muscles. This would specifically manifest itself in a 'lazier' lower left leg return phase of the running cycle (when the grounded foot leaves the running surface and the heel travels up towards the butt before being pulled through to strike the ground in front of the body). Such weaknesses can lead to injury as well as impairing performance. Yet they can be identified relatively easily and then preconditioned out; (leg cycling (p.29) is a great preconditioning exercise for this purpose, of which more later). A detailed analysis of sprint running technique is covered in chapter 5. 6. Allow plenty of recovery Rest is as important to your training as the actual physical work you do, since it is during such 'down time' that your body improves its physical ability and grows stronger. To optimise recovery from training and allow your body time to regenerate, follow these guidelines:  For weight training workouts: Weight training breaks down protein, the building block of muscle. To rebuild this protein and enhance the strength of your muscles, you may need as much as 48 hours' recovery. To aid this recovery process, you should consume 1.6-1.8g of protein per kg of body weight on a daily basis and ensure that 60% of your diet comes from carbohydrate  For intense running workouts: Hard and fast running workouts can increase levels of lactate/lactic acid in the body and muscles. These harmless substances are key to generating muscular action, but lactic acid, in particular, needs to be 'flushed' out of your system after a workout by means of a good warm-down; (incidentally, warm-down is a further key element in a successful preconditioning programme). Lactic acid is produced when the rate of lactate production exceeds the rate of lactate clearance in your muscles, as can happen during intense speed training/competition situations. Lactate is a key energy source in both aerobic and anaerobic exercise. Its levels are significantly increased by short-recovery interval training methods that train the anaerobic energy pathway and develop speed endurance. Because of this, it is best to avoid running hard 17
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again for at least 36-48 hours after such workouts. And the workouts themselves should be performed only when the body is fresh, and even then no more than twice a week and in relatively short-lived training phases lasting 6-8 weeks (see chapter 7). Failure to ensure adequate rest between speed workouts could result in staleness, lack of improvement, injury and illness. Rest as a training planning variable is considered in more detail in chapter 7.



WEIGHT TRAINING – the key to successful preconditioning Weight training and strength training (using body weight) are key to successful preconditioning. As explained, these training methods increase the resilience of soft tissue, making it less susceptible to strain. Athletes and coaches tend to select weight training exercises on the basis of their contribution to athletic performance. However, from a preconditioning viewpoint, consideration must also be given to:  the muscles not directly used in the main speed skill and  the specific preconditioning role an exercise can play. These considerations may affect the choice of exercises. Table 7 gives examples of weight training (and other) exercises specifically selected for their preconditioning benefits
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Table 7: Preconditioning weight training (and other) exercises Exercise



Preconditioning relevance



Applicable speed/ sport activity



Comments/ pointers



Leg extension



Stabilises and strengthens the knee joint



All



Suitable for independent left and right leg training in order to balance strength



Lunge



Strengthens virtually all key running muscles



All



With a need to work both legs independently, the exercise has a greater relevance to the unilateral nature of speed and most sport activity



Eccentric calf raise



Strengthens achilles tendons and calf muscles



All running- based sport



See text below for detailed exercise consideration



Cable internal shoulder rotation



Assists stabilisation of shoulder joint strength



Rotational athletic throws, javelin, racket sports and martial arts



See text below for detailed exercise description



Backwards and sideways running



Improves agility, lower limb strength and flexibility and balance



All running- based speed activities



Can be included as a regular element of the speed/sport specific warm- up



How to perform selected weight training preconditioning exercises 1. Eccentric calf raise Using a standing calf-raise machine, simply concentrate on the lowering, (eccentric) phase of the exercise by completing this movement to a four-second count (pushing back up to a one-second count). Research indicates that this exercise is as effective at curing 19
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numerous Achilles Tendon problems as virtually all other forms of treatment. Note: for best results the weight used should be in excess of 75% of your 1 repetition maximum (RM). 2. Cable internal rotation (right shoulder) You'll need a training partner and a short medium strength dyna-band (or similar rubber type of exercise tube) to perform this exercise. Stand in a 'ready' position with your feet shoulder-width apart, left hand on hip. Place a towel between your right upper arm and side. Grasp the handle of the dyna-band and flex your elbow to a 90° angle. You'll be holding the dyna-band grip just in front and to the left of your navel. Your training partner should stand to your left side, just behind you, with a firm grip on the other end of the dynaband. His position must create tension in the band, so that when you externally rotate your shoulder you pull against resistance. To perform the exercise, take your hand away from your navel and out to your side to stretch the dyna-band; pause, then take your hand back to the starting position. Keep your lower arm parallel to the ground at all times and do not change your hand position. 3. Hamstring exercises The muscles at the back of the thighs are particularly prone to injury – and re-injury. One of the main reasons for the re-injury risk is that the injured hamstring shortens. Research also indicates that the injured muscle, even when recovered, has a reduced ability to withstand force, particularly eccentrically. To condition against further injury (and indeed bolster against injury in the first place) a combined programme of muscle testing, stretching and eccentric exercise is recommended.  Eccentric hamstring curl. To make this a useful eccentric exercise, you need to lower the weights slowly, if performing it on a lying hamstring curl machine, or moving the machine's pads away from you on the seated version. Use a four-second eccentric phase count and a one-second concentric (lifting) phase count.  Standing leg cycling. Standing leg cycling is also a great hamstring preconditioner, as it closely replicates the stresses the muscle sustains during actual running conditions; (see chapter 4 for a detailed consideration of this exercise). 20
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Strain often occurs when the hamstring muscle stretches eccentrically to arrest the forward travel of the lower leg before pulling it back, before and during the return phase of the running action. This still from the leg cycling exercise on page 29 shows how the hamstrings are put under eccentric strain during the running action. Speed tip: To make your speed training as effective as possible, make sure you prepare and maintain specific muscle and joint range of movement. To do this you should use both specific and general stretches.



More preconditioning exercises It is beyond the scope of this PP special to go into detail about all the exercises and drills that could be used to precondition and enhance speed. Nevertheless, it is important that you incorporate more general exercises into your speed training to prepare your body for more intense workouts. Here are some more examples, with their relevance to speed training explained. Hamstring bridge The hamstrings are particularly prone to injury during speed training, especially running. Although leg cycling-type drills are more effective at strengthening and stretching the hamstrings, this exercise serves a useful supporting function. Lie on your back with your feet shoulder-width apart and fold your arms across your chest. Lift your hips from the floor by pressing your heels into the ground. Hold for a two second count, then lower. Do 2 x 10 repetitions. Sit-up It is important to develop great core (torso) strength both to reduce injury risk and allow for the optimal power transference between and through the upper and lower body. The situp will strengthen the muscles that run down your stomach. Sit on the floor with your feet flat on the ground and your heels close to your butt, with your knees bent at an angle of 90°. Place your hands by your ears and keep your upper arms at right angles to your trunk. Contract your abdominal muscles to 'pull' your trunk 10-20cm from the floor. Pause, then lower slowly to the ground.
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Sit up with twist This exercise will strengthen the muscles that rotate your trunk as well as those that bring it forward. Since most sports require the trunk to either twist or withstand twisting movements, this and similar exercises are often more sport and speed specific than their more linear counterparts. Assume the same starting position as for the sit up, but this time, on pulling your body forwards, take one elbow to the opposite knee, pause and lower, before repeating on the other side. Do 2 x 20 repetitions. Weight training and other suitable strength exercises for developing speed are considered in more detail in chapter 6.
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Chapter Four



THE SPORT/SPEED SPECIFIC WARM-UP



For many years athletes from the majority of sports would warm up by raising their body temperature with 5-15 minutes of gentle cardiovascular work, such as jogging, followed by some usually static stretching movements. As a long jump athlete, I was brought up on this traditional warm-up. I'd jog a couple of laps, get really warm, then sit and chat for the next half hour while supposedly stretching. When it was finally time to do some speed and power work, I'd often be cold both physically and mentally. My body and mind would have literally switched off, leaving me unprepared for the dynamic activity to follow. There are much more effective ways to warm up for speed sports. The sport/speed specific warm-up originated from the former Soviet Bloc. Their athletes were using these types of warm-ups from at least the late 1970s, but it is only recently that they have begun to become popular in the West for many speed sports. The sport/speed warm-up is designed to prepare the mind and body optimally for speed. It is relatively short, focussed and progressively dynamic. The sport/speed specific warm-up should:  be progressively dynamic, with exercises progressed to real sport speed;  involve exercises that mimic the movements required in the relevant sport;  raise body temperature. This process will 'switch on' numerous physiological processes that make subsequent vigorous exercise more effective and safer;  fire up your neuromuscular system to unleash physiologically heightened performance;  put you in the right frame of mind to get the best from your body (known to sports psychologists as being in the 'zone of optimal functioning' or simply 'in the zone').
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Professor Angel Spassov is a conditioning expert, originally from Bulgaria and now based in the States. He is a football specialist and has worked with six World Cup squads, and with Portugal during Euro 2002. He has designed this thorough and specific way to warm-up for football (although the model can be applied, with minor adaptations, to most speed activities). Spassov's warm-up involves both passive and active elements. For the passive part, he advises players to loosen their muscles 30-60 minutes before the game, by rubbing their ankles, knees, all the leg muscles, lower back, neck and shoulders with a heating ointment, preferably one that is odourless and not too hot on the skin. The active warm-up that follows is divided into two parts:



 General. This begins with 6-8 minutes of jogging, followed by neck, shoulder, lower back and abdominal stretches. There should be 2-3 different routines, with 10-12 repetitions of each. Next, legs (hamstrings, hip flexors, abductors, adductors, quads and calf muscle) are targeted with passive and dynamic stretches (2-3 standard routines with 10-12 reps and performance speed increased every set for the dynamic stretches). Next varying-intensity sprints are performed in different directions. At the end of this part of the warm-up, players' pulse rates should have reached 160-170 beats per minute.  Specific. This begins with various kicks of the ball with both legs and various technical moves with the ball, such as dribbling and stopping the ball. These should progress to medium intensity performed with another player, then to high intensity with players combining into groups to practice all the technical skills at the highest possible intensity and speed.



Spassov's suggested warm-up makes great sense and should control players' progression to match readiness. With the early parts of the warm-up performed individually, players should be able to focus on their own movements and progression and not be tempted to lash at the ball before their muscles are fully prepared. For more information on Spassov go to www.overspeedtraining.com Dynamic stretches include leg cycling and lunges; descriptions of dynamic and active stretches and other sport specific warm up exercises are described below.
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Don't wear shoes! A further thought on specific warm-ups I am not recommending that you complete your next football session in your socks! However, if weather permits or you are training indoors or on a dry athletics track, performing some of the sport specific warm-up drills described over 10-20m without shoes can be very beneficial (a technique used among others by Olympic gold medal sprinter Jason Gardener). Because of their thick mid-soles, normal running shoes prevent your calf muscles and Achilles Tendons from flexing optimally. They also reduce your ability to specifically strengthen these areas and, indeed, the foot itself; (research has shown that stronger feet can enhance speed and agility). You should progress your barefoot training gradually, though, as years of wearing sports shoes and shoes will have reduced the resilience of your feet and lower limbs. It is interesting to note that Nike have designed a shoe to mimic the action of the unshod foot – although it does beg the question of why you need a shoe to run in if the intention is to be barefoot! Go to page 31 to see an e-clip[ of a warm-up/foot strengthening drill being performed without shoes



Speed tip: Always raise your body temperature, usually by jogging, for at least five minutes as a part of your speed/sport specific warm-up. Jogging is closely related to numerous speed activities and is therefore much more relevant than cycling or skipping.



Speed/sport specific warm-up exercises The exercises described below are applicable to the majority of sports and speed skills. You should perform them after you have raised your body temperature with a minimum of five minutes jogging. A specific warm-up for football is described on page 24, and you should use this, with the information provided below, to create specific warm-ups for you and your sport. When doing this, make sure you incorporate exercises that replicate specific elements of your sport, eg 'ghost' shots if you are a racket sports player and simulated kicks without a ball if you play rugby or football. Lunge walk Great for: loosening up the hips and hamstrings and strengthening the butt and hamstring muscles.
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Take a large step forward into a lunge, then step forward into another lunge. Keep your chest up and look straight ahead, coordinating your arm and leg movements – ie opposite arm to leg. Do 4 x 20m. High knee lift Great for: hip flexor (muscles on the top front of your thighs) and ankle strength.



In an alternate stepping action, extend up onto the toes of one leg, while lifting the thigh of your other leg to a position parallel with the floor. Next, lower this leg and place the foot flat on the ground, before lifting the other thigh and extending from the ankle as before. Co-ordinate your arms with your legs and keep your chest elevated as you move forwards. The speed of this drill can be increased as the warm-up progresses. Do 4 x 15m. Elbow to inside of ankle lunge Great for: hip flexibility and hamstring strength.



The forward lean also stretches out the lower back. This exercise is very similar to the lunge walk, but you extend your trunk forwards over your front leg after you have lunged. So, if your right leg were in front of you, you would take your right elbow down to the inside of your right ankle. 26
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Calf walk Great for: lower limb and achilles tendon strength. Keep your legs relatively straight and use a heel-to-toe action as you move forwards. Co-ordinate your arms with your legs and keep your chest elevated. Do 4 x 20m. Sideways and backwards skipping/running Great for: lower limb strength, agility and flexibility. Performing these drills can precondition against common running injuries, such as shin splints, strengthen the knee and ankle joints and improve agility. While doing them, focus on being 'light' on your feet and generating movement from the balls of your feet. Sideways running. Assume a side-on position. With your feet just beyond shoulderwidth apart, bend your knees to attain a threequarter squat position. Lift your arms up and out to your sides until they are parallel with the ground. Move to the left or the right by pushing off from the outside foot, landing lightly on the inside foot, before pushing off from the outside foot into the next side step.



CLICK HERE TO VIEW VIDEO CLIP Backwards running



Backwards running. To state the obvious, first look behind you to make sure you are not going to crash into something. Then, from an upright position with your feet shoulder-width apart, push off from the ball of your right foot. Land lightly on the ball of your left foot and move immediately into the next backward step. Step (ie lift and push) your legs backs as you move backward. Co-ordinate your arms with your legs. Perform the exercise at about 50% effort until you get used to it, then progress to faster speeds. Variation: On pushing back into each step, lift the leg up, out and back, to literally run in reverse. This will open up your stride and is a great way to develop quadriceps and calf muscle strength. Perform these exercises over 20m, taking a walk back recovery. Do 3-4 repetitions. 27



CLICK HERE TO VIEW VIDEO CLIP Sideways running
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Speed tip: Backwards running is used as a rehabilitation exercise for people with back and knee injuries, as it places less strain on these areas. It's therefore a great preconditioning exercise to include in your training.



Simulated running arm action



CLICK HERE TO VIEW VIDEO CLIP Simulated running arm action



Assume a lunge position. Looking straight ahead, pump your arms backwards and forwards as if running, keeping a 90° angle at your elbow throughout the drill. Try to remain as relaxed as possible as you perform the exercise, attention should be paid to keeping the shoulders down and not 'wearing' them around your shoulders. The exercise can be performed from a seated position; doing it this way will develop specific arm strength, and great core (back and stomach) stability. You'll find that these areas will have to work hard to maintain your stability and this will help you to appreciate why specific core strength is a crucial element in the majority of sports speed movements. Perform either or both exercises for 15-60 seconds, altering your arm speed of movement. Do 2-4 sets. Light dumbbells can be used to develop greater strength and speed. Leg drives Lean forward against a wall with your hands supporting your weight, feet shoulder-width apart and approximately 1m from the wall. Look straight ahead and keep your body straight. Lift your right leg until the thigh is parallel 28
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to the ground. Then, working from your hip, 'drive' (push) the leg back so that your forefoot contacts the ground. Pull the leg back up to return to the starting position. Do 3 x 10 on each leg, gradually increasing the speed of the drive.



CLICK HERE TO VIEW VIDEO CLIP Leg cycling



Leg cycling Assume the same starting position as for leg drives (or a sideways onto the wall stance – see pictures), but this time, on driving the leg back sweep it back up and behind you, before pulling it back from the hip to the starting position. Perform this exercise slowly at first before gradually building up speed as you become more confident. This is a great exercise for developing specific hamstring muscle strength and solidifying the mechanics of a good sprinting action. Perform 20 repetitions on each leg, 2-4 sets. Speed tip: Many of the exercises involved in a sport specific warm-up will reduce your risk of injury because they strengthen muscles, tendons and ligaments in a way that is highly relevant to sport performance. 29
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The relevance of stretching to speed Despite the crucial use of dynamic movements in the speed/sport specific warm up, there is still a place for passive-type stretching within a speed training programme. You'll probably be familiar with static held (active/passive-type) stretches, such as bending forward to touch your toes. Although in reality these have little relevance to specifically preparing your body for speed and sports activity, there is still a need to incorporate them and other similar styles of stretching into your speed training programmes, for the following reasons: To improve your running specific range of movement (ROM). If you have tight hamstrings, quadriceps and hip muscles, you may not be able to run effectively in a technical sense. You should therefore work on these regions with more traditional stretching methods in order to lengthen your muscles and increase joint motion. To improve your sports specific range of movement. Tight muscles/muscle groups can also compromise technical performance. Poor shoulder flexibility, for example, could impair the performance of a tennis serve or javelin throw. For these reasons it is crucial to analyse the ROM requirements of your sport and stretch to develop it optimally. These sport specific ROM stretching sessions should form part of your speed training, preferably performed in separate workouts (see chapter 3 for ways to analyse ROM). To aid relaxation and recovery. Because of its dynamic nature, speed training can tighten muscles, but regular passive stretching will combat this tightness and aid recovery. To boost the effectiveness of your warm-down. You can also stretch for 5-10 minutes as part of your post-training warm-down to aid recovery and elongate muscles that may have tightened during your workout.



Traditional stretching methods Here are some descriptions of the main static stretching methods you could incorporate into your speed training plans. Note, though, that prolonged static stretching should be avoided in a sports/speed specific warm-up as it can have a detrimental affect on performance. There is virtually no research to indicate that static stretching in a warm-up can reduce injury; on the contrary, recent research suggests that this type of stretching can actually increase muscle (hamstring) strain risk in some sports, such as football. Passive stretching A passive stretch is attained by easing into it without jerky or dynamic movements, with the end position held for 15-20 seconds. Gravity or external force (the latter provided by yourself, a training partner, machine, belt or rope) supplies the means to stretch. A seated hamstring stretch is a typical example of a passive stretch. 30
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Active stretching Active stretching also involves holding the stretch; although this may sound the same as a passive stretch, there is actually a big difference as an active stretch utilises muscular strength to hold the stretched muscle in position. This type of stretch is more sport specific than passive stretches because muscles are moved and held in place by their own actions, just as they are in sport. Raising one arm up straight by your ear in alignment with your body and holding it there for 10-15 seconds is a typical example of an active stretch; another is pulling one leg back as far as you can from your hip while lying on your back: the leg can be folded at the knee or held virtually straight. PNF stretching Proprioceptive neuromuscular facilitation (PNF) stretching is recommended as one of the best ways to improve everyday and sports specific ROM. Although it is possible to perform PNF stretches on your own, perhaps with the aid of a towel or a band, you'll get more from them if you have a partner to assist you. PNF works on the basis of two-directional force increasing the stretch potential of your muscles. Here's an example of a PNF stretch for the hamstrings: lie on your back on the floor, arms by your sides, and get your training partner to lift one leg up and back towards your head. You should maintain a slight bend at the knee joint of the active leg, while your other leg should be pressed flat against the ground. The leg being stretched will travel back to a point where further movement becomes difficult. Hold this position for 20 seconds and then push back against your partner through your leg; (the partner must obviously be braced and ready to offer resistance). Relax, then repeat for a further 15 seconds. You should find that your range of movement is increased. PNF stretching is a great way to improve your everyday and sport and speed specific ROM. 31
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Speed tip: I have noted that it is necessary to get 'into the zone' to optimally recruit fast twitch muscle fibre, particularly type IIb fibre. However, this must not be achieved at the expense of smooth technique. Trying too hard can literally gum up your muscular machinery and impair performance. Stretching can relax you before a competition, but this must not become a preoccupation as dynamic performance can be impaired.
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Chapter Five



SPORTS SPEED – SPRINTING AND RUNNING TECHNIQUE Running speed is a key feature of many sports and, all other things being equal, the fastest athlete will be the best, whatever his sport. In subsequent chapters you will find out how to 'condition' this attribute through the use of specific training, such as plyometric and power combination training. However, these techniques will not allow you to reap the maximum rewards unless you have first mastered the mechanics of the running action. A sprinter who 'tries too hard' will literally be wrestling against himself as he moves down the track. Energy will be lost in tightness instead of being smoothly applied to the running surface. In short, he will slow himself down. The same concept applies to any sporting skill although, as a rule, the greater the speed requirement the greater the risk of trying to hard.



CLICK HERE TO VIEW VIDEO CLIP Top sprinter in action



Take a look at the video clip of the sprinter in action to see how speed is optimised by relaxation and correct technique and consider the following key technical aspects of sprinting technique:  Relaxed neck and facial muscles;  High knee pick-up, with thighs lifting to a position parallel to the ground;  Full drive of the leg behind the body – ie pushing the body forward;  Heel coming up close to butt during the pull through (return) phase;  Upright torso;  Arms moving backwards and forwards in a powerful but relaxed manner, in harmony with legs and keeping a 90° angle at the elbow joint;  Each foot striking the ground in front of the body (but not so far as to lead to braking); ' Pulling/clawing' of the track (or running surface) back towards the body;  Foot striking the ground from a toe-up position; (a toe-down position will inevitably lead to a loss of power, as the ankle collapses under the force it is subject to before propelling the sprinter forwards).
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Speed tip: To aid the development of out- and- out speed and reduce the fatigue factor of a workout, try performing flat-out runs over 30m, with a 2030m run on, taking a full recovery between efforts. The 'easy' acceleration phase will reduce the energy required to accelerate the body to maximum speed by comparison with a standing start. Once into the flat-out phase of the run, allow yourself to 'relax and flow'.



Sprinting shoes It is beyond the scope of this PP special to go into detail about specialised sprint and speed training shoes; however it is important to understand that the shoes you wear will significant affect your performance. Track and field spikes designed for out-and-out speed have very little heel support, as the heel hardly impacts the ground during the acceleration and optimum speed phases of sprint races from 10-400m. They are designed to 'throw' your weight forward and are obviously very light. Technological innovations include hiding the laces behind zips in order to reduce drag as the foot is pulled through the air. Funds permitting, you should experiment with different styles of sprint spikes, as one type may suit you better than others. Research has suggested that a shoe's 'bend stiffness' can improve or impair sprint performance. Sport scientists from the University of Calgary, in Canada, discovered, for example, that stiffer shoes increased sprint performance over 40m sprint trials*. You can also buy speed training shoes that are a hybrid between training shoes and sprint spikes. These are a very useful addition to your training kit since they provide more cushioning and greater support than spikes and are therefore easier on your joints, although they will slightly compromise your ability to generate optimum speed. *Sports Biomech. 2004 Jan;3(1):55-66



Running speed and other sports The sprint running action often has to be modified to account for the nature of other sports. In football and tennis, for example, agility is an additional requirement. Great football strikers, like Thierry Henry and Ronaldo, possess not only great speed but also the agility required to twist and turn while running and keeping the ball under control. The development of agility speed is considered in more detail in chapter 8. 34
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In such sports, the sprinting action has to be modified, as there are very few occasions when a 'pure' out-and-out sprint can be made. Even if a rugby player makes a 40-50m sprint to the try line, he will still have to carry the ball under one arm. He may also have to cope with running on soft ground, while angling the run towards the posts. A tennis player will often 'scamper' rather than sprint to the net to retrieve a drop shot and may have to keep his centre of gravity low as he strives to reach these and other returns. In consequence, training must be designed to replicate these specific sports running skills. There has been some research on the modified sprint action required for various racket and field sports, with mixed results. Carrying a rugby ball under one arm, for example, has been found to increase sprint speed by comparison with two-handed carrying. On the other hand, studying different areas of the foot and the forces they impart during different sporting practices and drills has led to less useful findings. However, research has suggested a need for close analysis of how the foot strikes the ground in different sporting contexts in order to maximise the expression of power. As a speed athlete or coach you should carefully analyse the foot strike variations in your sports and condition these through the use of appropriate drills. Speed tip: When adopting a stationary 'ready' position as required, for example, by a football goal keeper about to try to save a penalty, turning the feet slightly inwards and pressing your body weight slightly forwards while in a slight squat position can facilitate dynamic movements in all directions.
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CONDITIONING GREATER SPEED



Power is crucial to all sports speed. You can develop your power by means of specific conditioning exercises Although practising the key elements of your sport and/or sprinting at maximum or over-speed (see chapter 8) will make you fast, to get even quicker you also need to perform specific conditioning exercises. These will provide a specific base of fitness from which to develop your speed. This chapter describes the most effective of these training methods, explains how they work and considers how to use them most effectively. Incorporating the training methods covered in this chapter into a training plan is covered in chapter 7; sample workouts are provided in chapter 9.



The key conditioning elements of a speed training programme Plyometric training Plyometric muscular contraction (see chapter 2) is crucial to speed and power development as it develops muscular power and speed in way that closely matches specific sports requirements. Unlike traditional weight training exercises, plyometric drills closely mimic both the movement pattern and the speed of execution of actual sports performance and allow greater force to be overcome. Most standard weight training lifts, even when performed as fast Why are plyometrics as possible, take 0.5-0.7 seconds to best for speed and complete; by contrast, a sprinter's foot power? may be in contact with the ground for a Plyometric training increases mere 0.084 seconds, and even running at power return from your limbs a moderate pace can generate a foot by getting more muscle in on strike time of 0.2 seconds. the power act.
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With plyometrics you can match these ground contact times, while generating incredible force at the same time. One piece of Soviet research showed that, under certain conditions, athletes could display brief (0.037-0.067 seconds) plyometrically-induced muscular tensions equivalent to 1,500-3,500kg. Although this example was probably based on eccentric plyometric drills (such as 'drop and hold' depth jumps from a great height) rather than more commonly-used hopping and bounding exercises, it is easy to see why they are a great tool in the conditioning armoury. Plyometric power Here's another example of the benefits of What happens when plyometric training: every time your foot you throw a rubber ball against a wall? It springs strikes the ground, the muscles and tendons back. If you throw it of the ankle, lower and upper leg all stretch harder, it returns faster. and store energy; on 'push-off' into the next Plyometric training will stride, this stored energy propels you forwards increase the 'hardness' – in fact, it is estimated that 90% of the of your body's muscular energy produced from this storage is returned reactions, which will as you run. At first this appears extremely make you a speedier, more dynamic athlete. positive; compared with other animals, we are very efficient running machines. But it is because of this efficiency that our running muscles often work well within themselves when contributing power to the running stride. Plyometric training will increase the power available from your muscles, particularly from your fast twitch fibre, providing you with every opportunity to up your speed.



Plyometric training tips      







Always warm up specifically (see chapter 4); Train on a non-slip surface; a running track or sports hall floor are ideal, but a dry, flat grass surface will also do; Wear well-cushioned and supportive trainers; Maintain a neutral (natural) curvature of the spine where relevant – looking straight ahead will help you achieve this; For leg exercises, land 'light', with your weight towards your forefoot/ forefeet, but not on tip-toes; Don't bend at the knees excessively to absorb the impact of each landing; instead, try to react as quickly as possible to the ground from a relatively straight-leg position, as this will maximise the plyometric affect; When performing upper body plyometrics (especially when the hands, arms and shoulders absorb the impact), work in a controlled manner and avoid strain by mastering technique before increasing speed;
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Always underestimate what you can do to start with and select less demanding exercises (see table 8). It will take a while for your body to become used to the impact forces involved; Don't perform intense plyometric workouts close to important competitions – keep at least 5 days clear; Precondition your body. Weight training is crucial in this respect as it will strengthen soft tissue, making you less prone to injury.



Speed tip: When training for out-and-out speed, you should allow long rest periods between plyometric exercises – and sets of exercises – to get the most from them. Take 30-60 seconds between repetitions and 2-3 minutes between sets. This will avoid fatiguing your fast twitch muscle fibres, enabling them to contribute maximum force to the next effort/set.



Selected plyometric exercises A variety of plyometric exercises are described below. Use the photos to familiarise yourself with them, following the safety tips in the box above and taking account of the difficulty/intensity of each exercise as indicated in table 8.



CLICK HERE TO VIEW VIDEO CLIP Straight leg jumps



Lower body plyometrics Straight leg jumps Stand with your feet shoulder-width apart. Bend your knees slightly and jump into the air. On landing immediately 'bounce' back up, primarily using your feet, ankles and calf muscles to provide the power. Swing your arms backwards and forwards to assist the movement. Do 3 x 10 jumps with 30 seconds' recovery between sets. Variation. Stand to one side of a line and jump from side to side of it, again primarily using the lower legs to provide power. This exercise will precondition and improve lower limb and ankle agility – a useful attribute for field and racket sport players. 38
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Spring jogging This exercise will improve running foot strike. Start jogging, and after a few metres begin to generate more bounce on each stride, using your upper and lower legs to push yourself upwards and forwards, whilst maintaining a running arm action. Do 3 x 30m with a walk back recovery. Depth (drop) jumps CLICK HERE TO VIEW VIDEO CLIP Depth jumps



Stand on top of a strong step or box (50-80cm high). Maintain a neutral back position and look straight ahead. Step off of the box, land on your forefeet and immediately spring back up into the air. Don't allow your upper thighs to bend too much on impact, but keep your reaction 'hard'. Swing your arms back as you step off the box and forward and up just before rebounding to aid your speed and power.



Depth jumps are measured by the number of ground contacts performed in a workout. Avoid more than 60 in sets of 4/5 in one workout.



The greater the height of the step or box (within the confines mentioned above), the greater the strength component of the exercise; the lower the height, the greater the speed component. A speed training programme for most sports should include examples of both. Do 4 sets of 6 repetitions and take 30 seconds' recovery between jumps and two minutes between sets. 39
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CLICK HERE TO VIEW VIDEO CLIP Bounding



CLICK HERE TO VIEW VIDEO CLIP



Bounding Stand facing the direction you are going to bound in. Leap forwards onto one leg, land flat-footed and immediately leap forward onto the other leg. Try to stay in the air for as long as possible, maintain balance and don't look down. Coordinate your arms with your legs – ie opposite arm to leg. Hopping



Single leg hops



Hops, performed on one leg, are inevitably more intense than bounds. Stand facing the direction of hopping, keeping your chest up. Bend your hopping leg slightly and push back against the ground to generate the force needed to propel you forwards. Land flat-footed, without giving too much at the knee, then spring immediately into another hop. Cycle your hopping leg in the air as you progress from hop to hop, trying to coordinate your arms with your legs. Do no more than 15-20 repetitions of hops and bounds over distance of 10-20m in sets of 4/5. CLICK HERE TO VIEW VIDEO CLIP Speed hops



CLICK HERE TO VIEW VIDEO CLIP Speed bounds



Speed hops and bounds Hopping and bounding exercises can be performed with more speed and with less emphasis on the hold and in-air part of the movement. These speed bounds and speed hops are even more out and out speed specific, as they reduce ground contact time. The aim is to strike the ground as fast and dynamically as possible. You should perform the exercises over 20-30m, ideally timing your performances. Speed hops and bounds are very specific to sprinting and the off-the-spot acceleration needed for racket and field sports. Upper body plyometrics Plyometric exercises can also be performed for the core (torso) and arms. Many such exercises involve throwing medicine balls or powerbags (cylindrical vinyl tubes filled with sand). 40
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Plyo press-up Assume a normal press-up position. Lower your body and then drive your arms upwards to 'jump' your body from the floor. On landing, immediately push back into the next press-up. The plyometric response occurs in your chest and shoulders. Perform 3-4 sets of 6 repetitions with 1 minute recovery between sets. Variation. Kneel and pivot forward from your knees to 'fall' toward the floor. Use your hands, arms and shoulders to break your fall and push yourself back up. Note: these exercises should not be performed if you have weak wrists or shoulders. Torso and arm plyometrics Most of these exercises require the use of a medicine ball or powerbag, and a wall or training partner. More of these drills are considered in chapter 8 in terms of their contribution to agility and rotational speed and power development.



Are upper body plyometric exercises as effective as those for the lower body? Recent research suggests that medicine ball and similar upper body plyometric drills may be less effective in developing power than lower body drills or certain selected upper body plyometric exercises (such as the plyo press-up). It has been argued that this is because the former do not allow as much force to be overcome as the latter. Lower body plyometric exercises, as explained, can produce huge amounts of force – at least three times body weight. The plyo press-up overcomes about 30% of the athlete's body weight, together with any additional force that has to be overcome as the height and speed of the movement increases. However, with medicine ball exercises there is much less power to overcome. Therefore, if you are looking for an upper body power boost to aid your throwing, pushing and punching, and your wrists, arms, shoulders and back are preconditioned to stand the force, the plyo press-up is the best choice. Nevertheless, medicine ball drills do still have a role to play in speed and power conditioning, as they are more sport specific than weight training exercises and can also serve a useful preconditioning role.
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Medicine ball sit-up and throw



You'll need a training partner to get the most out of this exercise. Take hold of a medicine ball and assume a sit-up position, with feet flat on the floor and knees bent to an angle of 90°. Hold the medicine ball on your chest, with your hands to the sides of it. Lower your back towards the floor then, using your abdominal muscles, pull your trunk forwards dynamically. Near the top of the movement throw the ball to your partner using a chest pass action ie push your arms dynamically away from you to throw the medicine ball. Your partner should catch the medicine ball and toss it back just as you are sitting back ready to perform your next rep. It is the 'catch and move forwards to throw' part of the exercise that develops the plyometric response in your torso. Do 4 x 10 repetitions. Variation. Perform the exercise in a similar way to just described, but this time hold the ball over your head and throw and catch it from this position. Your partner should stand further away from you with this variation, as you should be capable of throwing the medicine ball further from an overhead position. Do 4 sets of 10 repetitions. Medicine ball chest pass against a wall Speed of movement is crucial to create the desired plyometric effect. Stand close to a wall facing it. Hold a medicine ball as if making a chest pass, then press the ball dynamically away from you and throw it against the wall. Catch it and immediately throw it back against the wall. Try to perform the exercise as fast as possible. Do 3 sets of 15 repetitions. Speed tip: Plyometric exercises offer a very specific way to improve speed and power and are suitable for practitioners of most sports. They can often be made even more specific with the addition of a specific sports movement, such as a header after a depth jump for a footballer. Here's another example: 42



6  CONDITIONING GREATER SPEED



Double footed feet apart, skewed, landing depth jump, with 10m sprint: This variation exemplifies just how far a plyometric exercise, like the depth jump can be adapted for sports specific purposes. The exercise is designed to assist the development of explosive acceleration in non-linear directions. It would therefore be of benefit to all field and racket sport players. To perform the exercise step off the platform with two feet, 'rotate' in the air, so as to land at an angle, for example, 45 degrees to the left. On landing drive (push back) explosively with one leg, whilst pulling the other through quickly from the hip, to begin accelerating forward. Continue to run for 10m. The arms should be pumped backwards and forwards as vigorously as possible to aid acceleration Do: 3 x 8 repetitions, varying the angle of landing and sprint.



Table 8: Plyometric drills ranked by intensity and suitability Type of plyometric move



Examples



Intensity and suitability



Standing-based jumps performed on the spot



Tuck-jumps, Split-jumps Squat-jumps



Low – beginners



Jumps from standing



Standing long jump, Standing hop for distance



Low-to-medium – beginners



Medicine ball throws



Chest pass or overhead throw from sit-up position



Low-to-medium – beginners



Multiple jumps from standing



5 consecutive bounds 2 x 6 'bunny' (double footed) jumps



Medium – intermediate trainers



Double-footed jumps over 4 hurdles



Medium – intermediate trainers



10 x double-footed jumps up stadium steps



Medium – intermediate trainers



2 hops and jump into sand pit with 11-stride approach



High – advanced trainers



10 bounds with 7-stride run-up



High – advanced trainers



6 jumps – down and up



High – advanced trainers



Run to hop off low box onto one-leg landing, followed by 3 subsequent hops



Very high – very advanced trainers



Multiple jumps with run-up



Depth jumping (Recommended drop height 50-80cm – the greater the height the greater the strength component, the lower the height the greater the speed.)



Very high – very advanced trainers



Eccentric depth jump



Step or hop off a box, as with depth jump, but cushion the impact – ie do not spring up or forwards into another jump



High – intermediate/ advanced trainers



Plyo press-ups



See description in text



High – intermediate/ advanced trainers
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As a speed athlete it is important not to confuse intensity with the value of a plyometric exercise. A lower intensity exercise, such as straight leg jumps performed on the spot, has no less value than a high intensity exercise, such as a depth jump. Rather, you should use intensity to refer to the amount of force and potential strain the exercise places on your body. All develop the plyometric response and all, irrespective of their intensity, will contribute towards increasing your speed.



Speed training tip: You should always try to rebound/react/throw as fast and dynamically as you can when performing a plyometric exercise. The greater the eccentric contraction the greater the concentric one will be, and therefore the greater contribution to speed development.



Weight training Weight training is a key factor in conditioning speed although its direct relevance may be exaggerated. Over the years I have seen many track and field athletes give too much emphasis to their weight training. Often they build prodigious amounts of strength throughout the winter/ preparatory training months, then come out to perform in the spring/ competitive season full of expectation. Unfortunately, their expectation is soon shattered as, while undoubtedly stronger, they are not faster or more agile and so perform no better – and sometimes worse – than they did the previous year. From a conditioning perspective, there are a number of reasons for this:  The athlete may have gained weight because muscle weighs significantly more than other body tissue. This means his power-to-weight ratio will have decreased;  He may not have channelled his strength gains effectively into his sport/speed specific requirements – very likely if he has not followed a systematic speed training plan (see chapter 7);  He may not be aware of the limited direct relevance of weight training to speed enhancement;  He may not have selected the right weight training exercises for his sport. 44
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All of these considerations are examined more closely below. A real focus on weight training for speed development The most important aspect of weight training for speed is that neither coach nor performer should lose sight of why they are training. Weight training goals may be general – eg to improve the javelin throw – or highly specific – eg to improve the javelin throw by increasing the athlete's arm speed. The exact relevance of weight training must therefore be considered in relation to the athlete's speed/performance goal/goals (see chapter 7). Speed tip: Weight training should never be seen as and an end in itself. Lifting progressively heavier weights will not, in itself, lead to improved speed and power. However, this does not stop numerous coaches and athletes from fixating on the idea that heavier and bigger must be best.



Selecting the right weight training exercises Table 9 shows how a general weight training exercise can be made more useful by the addition of a more specific one. A general weight training exercise, as its name suggests, develops strength in a way that it is broadly applicable to a sport/speed skill. A specific exercise has a more direct input to sports/speed skill improvement because it uses a more relevant speed of movement and/or involves muscular actions similar to those used in the actual sport. Channelling Moving from a general to a specific exercise in a training plan is known as 'channelling', and this should lead to improved sport performance.



An example of a specific throwing sport related weight training exercise High pulley throwing action exercise Attach the stirrup attachment. Position yourself sideways on to the machine, with your feet slightly beyond hip-width apart. Your front foot should be facing forward. The heel of your rear foot should be turned inward, with the toes of this foot lining up with the heel of your front foot. Keep your chest elevated and look straight ahead of you. You should begin the exercise with the cable tensioned to arm's length to the rear of your shoulder, and with the heel of your hand to the fore. Leading with your elbow, pull the stirrup attachment forward, above and to a position in front of your shoulder. In doing this you are basically simulating the throwing action. Perform the movement with control and use only a light weight. Do: 2 x 20 repetitions for both arms.
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Dumbbells for balance, speed, power and strength Create strength from instability: perform the alternate arm action dumbbell press from a fitball. As weight training aids, dumbbells are potentially very useful to athletes in search of improved speed and sports performance. They have numerous advantages over barbells, this is because:  Dumbbells allow for the development of symmetrical body strength, thus countering muscular imbalances. With barbells, by comparison, a stronger left or right hand side of the body can compensate for the weaker side;  They recruit more 'stabilising' muscles because of the need for balancing the dumbbells during exercises. This makes them great preconditoners;  They can create a closer match with sports skills than barbells. For example, a light dumbbell could be held in the hand and used to simulate a racket sports shot or (with one in each hand) the sprinter's arm drive. Kettlebells Kettlebells offer unique weight training benefits. Although similar to dumbbells, their unique design – they look like cannonballs with handles on top – and the many exercises they can be used for, make them particularly relevant to sports training. Kettlebells have a long history, originating from the former Soviet Union around the turn of the century, they have now become popular on both sides of the Atlantic. In the UK top athletes and rugby clubs such as Wasps and the Newcastle Falcons use them in their conditioning programmes. Kettlebells can be lifted, held statically in place and thrown. Kettlebell training according to Soviet research develops strength in totally unrelated tasks such as:  Grip strength  Power lifting  Strength endurance – measured by pull-ups and parallel bar dips  Balance  And even a 1000m run. Kettlebells can be purchased in the UK Powerseekers UK c/o: Neil Rosiak Tel: 020 8245 3569 e-mail: [email protected] website: powerseeker.co.uk
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Example of Kettlebell Exercise – the swing The basic swinging movement is the start for many of the dynamic kettlebell lifts, such as the snatch and the clean. Stand with your feet just beyond shoulder-width apart and hold the kettlebell with one hand between your thighs. Initiate the swing with your arm but also with your thighs and hips (the movement is similar to the part of the power clean action when the bar passes your upper thighs and you push your hips forward to add momentum to the bar). The more confident and dynamic you get, the higher the kettlebell will travel. At the top of the swing, 'relax' and let the weight swing back, ready for you to propel it into another swing (the propulsion of the kettlebell at this lower transitory point is very dynamic and evokes a plyometric response in the thighs, hips and trunk. You could arrest the swing at the requisite height and catch it onto the back of your forearm, if you were performing a move such as the clean and press.



Eight top weight training tips for enhancing speed and sport performance Do some 'muscle re-education' work after lifting. If you are a cyclist, for example, you could do three minutes on a spin cycle afterwards to re-coordinate the firing patterns of your muscles. A sprinter or games player could achieve the same end by performing some light strides (runs) after a weights workout. Devise a progressive weight training programme to accompany the demands of your sport, but never lose sight of the sport itself. Weight training is largely peripheral unless it is adequately channelled into performance. Select exercises, particularly during key training phases (as the apex of your speed training programme comes nearer – see chapter 7), that come close to replicating the speed and movement requirements of your sport. Always channel your weights' strength into your performance power and speed needs. This can be achieved by use of plyometric and other sport specific drills and a well-designed speed training programme (see chapter 7). Make sure your weight training programme takes account of your maturity as an athlete as well as the demands of your sport.



Why weight train for speed? All else being equal, a larger muscle will be able to express more power and speed than a smaller one. Increasing muscle size by weight training can therefore be beneficial, providing this size is properly channelled into improved sport performance.



Don't turn into a gym narcissist, marvelling at your weight-trained physique. It could become a burdensome suit of armour for you to haul around. If you are new to sport/speed events, your greatest improvements will come from practising your relevant skill and seeking to optimise your technique. You must be properly preconditioned to handle the training required, and weight training (and other forms of strength training, such as plyometrics) can be crucial in this respect. The more experienced the speed athlete, the more the coach will have to work at exploring new avenues for enhancing sport and speed performance. Revisiting a weights programme could be crucial in this respect.
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Table 9: general and specific weight training exercises Sport



General exercise



Specific exercise



Brief exercise description (specific exercise)



Explanation and sports applicability



All sports



Squat



Single leg dumbbell squat



Grasp two dumbbells and let them hang down by your sides, thumbs facing forwards, standing tall. Support your weight on the flat of your right foot and tuck your left heel up towards your butt. Lower your body to a three-quarter squat position by bending your right leg. Pause and push back up to the start position. Complete designated number of repetitions, and swap legs



Most sports and speed skills call for independent leg and arm movements. The squat requires both legs to move together. The single-leg squat doesn't and so has a far greater relevance to developing, in particular, specific running power



Cable chop



This exercise uses a high pulley machine and a triangular attachment. Stand facing forwards with feet slightly beyond shoulderwidth apart. Hold the attachment with both hands, over your right shoulder, then pull the cable across your body to just beyond your left hip. Can also be performed from a kneeling position and should be performed on both sides to develop symmetrical strength



A great exercise for developing the functional strength needed for many sports. The exercise will also develop rigidity in the core that will buffer unwanted rotational movement for most sports, thus improving power transference



Reverse trunk twist



Lie on a weights bench face down, having positioned a barbell across the back of your shoulders, with a training partner holding your ankles down. Rotate your torso left and right, while keeping hips in contact with the bench. Some gyms may have specialist equipment designed for this exercise



The benefits of this exercise are similar to the one above, although the focus is on the rear torso



Split squat



Hold dumbbells at arms' length by your sides. Take a large step forward into a lunge position, supporting your weight through your flat front foot and the toes of your rear foot. Bend your front leg to 90° and push back up to complete one rep. Keep the knee of your front foot over your ankle



The split squat can be seen as being one step further back in the specificity chain than the single-leg squat as, although it is performed from one leg, both feet are on the ground during the exercise



Rotational athletic throws General core strength for all sports



As above



Specific core strength (no real general exercise)



All



Squat/ leg press
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Sport



General exercise



Specific exercise



Brief exercise description (specific exercise)



Explanation and sports applicability



Sprints/ jumps (also other running and jumping based sports)



Squat/ leg press



Step-up drive



With a barbell across your shoulders, step up to place your right foot flat onto a weights bench. At the same time, drive your left thigh upwards until parallel to the floor. Extend up onto the toes of your right foot, then step back down and change legs, keeping trunk upright at all times



The step-up drive patterns a movement very similar to that required at the point of take-off for athletic jump events and the running drive phase



Overhead barbell/pow erbag walk



Hold a light barbell/powerbag at arms' length overhead. Step forward with your right leg and cycle the left in an 'out and back' clawing motion under your body. Place your left leg on the ground, step forward and cycle the right out and back as before. Continue over 15m



This exercise will develop a solid core – a necessity for optimising power transference between the upper and lower body – when running. It will also assist the patterning of the running action leg movement



Weight training and fast twitch muscle fibre response As explained in chapter 2, the way fast twitch muscle fibre is trained is crucial for the development of speed. Type IIb fast twitch fibre is the turbocharger in the speed and power athlete's engine, while type IIa fibre offers a reduced but potentially powerful output. The ability of both fibre types to contract quickly and forcibly can be enhanced by the right training, as this chapter will show. Because of the amount of neural (mental) stimulation required to activate type IIb fibre (see chapter 2) it is argued that weight training may only recruit relatively small amounts of it and actually primarily targets type IIa fibre. Indeed, it is further argued that type IIb fibre can be converted into type IIa by prolonged weight training. This means that for those in search of out-and-out speed, such as sprinters, a weight training programme could actually slow them down. To avoid this undesirable outcome, the athlete should:  Use power combination training (of which more later) and plyometric training as the key 'speed strengtheners';  Reduce the quantity and intensity of weight training as the competitive season approaches (see chapter 7). 49
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Speed tip: Research has shown that a period without weight training can actually increase the type IIb fibre content of muscles, making them more powerful for short-lived activity. This is important information to consider when building to a peak.



Endurance speed and weight training It is important to recognise that speed matters for endurance sports, including triathlon, cycling and distance running. All other things being equal, the more speed the endurance athlete has, the better he will be because he will:  find it easier to cruise at lower speeds;  have more power available for hill climbs and in-race bursts;  have a superior sprint finish. However, trying to develop greater endurance speed through weight training can be particularly complicated. For weight training to improve sport speed and power, the strength gained in the weights room has to be channelled into the activity. This channelling process relies on selecting exercises that reflect the movement patterns of the sport in question and incorporating them into a relevant training programme. However, even when this process is followed correctly, the direct contribution of weight training to improving endurance has often been found to be minimal. This is largely a consequence of what is known as the 'interference effect'. The interference effect dictates that when muscle fibre – particularly the fast twitch variety – is trained by two distinct and non-complementary training methods, such as weight training and intense interval training, conflicting physiological results occur. It is almost as if one training method cancels out the other. The key question is: how can fast twitch fibre (in particular type IIa) be expected to take on a greater power producing function through weight training when it is being targeted in the same training plan – even the same workout – by high intensity interval training designed to develop endurance? Speed tip: The speed conditioning methods covered in this chapter and elsewhere in this PP special are relevant to developing greater endurance speed, although there can be complications with weight training on account of the so-called 'interference effect'. Evidence of the interference effect has come from numerous surveys. As an example a team of researchers looked at the effects of three different weight training programmes on 18 varsity rowers during their winter training. One group performed 18-22 high-velocity, low-resistance repetitions, while another did 6-8 low-velocity, high-resistance repetitions and a third did no weight training 50
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at all. All weight training exercises were rowing-specific and were performed on variable-resistance hydraulic equipment four times a week for five weeks, while the subjects continued with their normal endurance rowing training. The results? When the rowers were tested on a rowing machine no difference was found between any of the groups in terms of rowing power. This led the research team to conclude that once an athlete reaches a good level of proficiency in a sport, weight training is less likely to directly improve performance. Note weight training is still important for endurance athlete, as despite this and other similar findings, it can reduce injury potential by strengthening soft tissue.



Lactate threshold (LT) and VO2 max Lactate threshold and VO2 max are measures of endurance performance. These terms are relevant for our further understanding of what weight training can or cannot do in terms of boosting endurance speed. Lactate threshold There is a growing dispute in the sports science world about the value and indeed the definition of the term lactate threshold (LT). For many years it was deemed to represent the point at which there was a noticeable transition in muscles from producing energy aerobically to producing it anaerobically. Training methods such as tough interval sessions, which produce large amounts of lactate, were used to improve – ie raise – LT. And it was assumed that the higher an athlete's LT, the greater his endurance potential. Although this proposition is true, and an endurance athlete's ability to process lactate and re-use it for energy appears to be a key requirement for sustaining exercise, the notion that there is a distinct point at which LT occurs is debatable. Lactate is a chemical that is found in the body at all times and is used within the muscles and body to produce anaerobic and aerobic energy. As exercise levels increase, its rate of production rises. At high intensities it cannot be re-processed quickly enough and spills over into the muscular machinery (as lactic acid) to gum up its working. Lactic acid may be responsible for the burning sensations you feel in your muscles after a really tough workout, like a circuit or a series of short recovery interval runs. VO2 max VO2 max is the maximum amount of oxygen that your body can process when it is working flat out. It is measured in millilitres of oxygen, per kg of body weight, per minute. The higher your VO2 max, the greater your capacity for processing oxygen and getting it to where it is needed – the working muscles. VO2 max can be improved with both aerobic and anaerobic training, although the capacity is genetic to a large extent in that a person with larger lungs will have a naturally higher VO2 max capability than someone with smaller ones.
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Beating the interference effect for improved endurance speed In the light of the interference effect, the key question is this: does weight training offer any real benefits to endurance athletes? The answer is a qualified 'yes'. A weight training programme (together with an associated resistance training programme, involving hill running [where appropriate], plyometrics and sport specific practices) will improve endurance speed for the following reasons:  It can improve performance economy – ie your strength and power capability. This means you will be able to run, row, cycle etc at greater speed, more easily. In one of the few relevant studies that have been carried out, 12 trained female distance runners were split into two groups for 10 weeks of training, which involved running at least 20 miles a week. One group weight trained and ran, while the other group just ran. The weight training group worked out three times a week on a set of 14 exercises for the upper body, abdominal muscles and legs. By the end of the study period, the weight training group had improved their upper body strength by 24% and their leg strength by 34%. And, although lactate threshold and VO2 max did not change in either group, the weight trainers' running economy* improved significantly from 3.8% to 4.5% at the three running speeds used in the study. Essentially, this meant they had to put in less effort to cover their distances than the non weight-trained runners. Indeed, it is estimated that such an improvement could knock a couple of minutes off of a 5k time. However, to sound a note of caution, the runners in this study were relatively inexperienced weight trainers and so were more likely to respond positively to the training. Had they been seasoned campaigners the results could have been different. Numerous other research studies suggest that immature athletes (in respect of endurance and weight training) are much more likely to benefit from weight training than experienced athletes. The performance economy of all endurance activities, eg running and cycling, can similarly be improved  It will precondition against injury. As explained in chapter 3, weight training should play a key role in an athlete's preconditioning routine as it will strengthen soft tissue and reduce the risk of injury. Even if direct performance *Running economy refers to the effort (defined by muscle power and efficient technique) being put into each stride. A runner with a higher economy will use less energy to maintain the same speed as a runner with a lower level of economy. If leg muscles become relevantly stronger, as a result of a weights (or other resistance training programme) then running economy will be enhanced. To provide an analogy: everything else being equal, it's a bit like putting a larger, lighter, more powerful and economic engine into your car – its performance will be drastically improved.
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gains are potentially minimal, this is a key reason why those in search of greater endurance speed (and all other types of speed) should not neglect it. CLICK HERE TO VIEW VIDEO CLIP Seven selected exercises. Coach/athlete must select the most appropriate exercise and loading for their speed training needs



Specific ways to weight train for better endurance and speed Some resistance and weight training methods are less likely than others to create an interference effect. Circuit training (CT), circuit resistance training (CRT) and aerobic circuit training (ACT) are cases in point. They all offer a close physiological match to mainstay endurance training, such as cycling, running or rowing, using short recoveries, high numbers of repetitions and constantly elevated heart rates. CT uses body weight exercises, CRT uses weights exercises with light-to-medium weight loads and ACT combines body weight and weight exercises with a significant aerobic element – eg six minutes of running at the end of each circuit. All these types of workout, particularly the latter, have been shown to improve strength, lactate threshold and VO2 max. The oxygen-processing and power capacity of slow twitch muscle fibre is improved, while fast twitch fibre is developed in a way that has synergy with anaerobic endurance conditioning, thus minimising the interference effect. Examples of these workouts are found in chapter 9.



Power combination training It is possible to combine both plyometric and weight training exercises into a single workout, known as power combination training. In such workouts, each training method is known as a 'complex' – which is why this type of training can also be called 'complex training'. Sport scientists have discovered that these workouts boost the potential of fast twitch muscle fibre to express speed and power, over and above what can be achieved by individual plyometric and weight training sessions. This is a result of a phenomenon known as 'potentiation' (of which more later). There are two basic ways of combining weight training and plyometric exercises into a single workout:  Complex training involves performing sets of weight training exercises before sets of related plyometric exercises – eg 3 sets of 10 half squats before 3 sets of 10 jump squats. The concept of relatedness is key to all types of power combination training in that the different exercises must broadly work the same muscle groups;  Contrast training involves alternating sets of weights and plyometric exercises – eg 1 set of 10 half squats followed by 1 set of 10 jump squats, repeated over 3 sets. 53
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To get the most from power combination workouts, the weights exercises should be in excess of 70% of 1 repetition maximum (1RM). Lighter loads are thought insufficient to generate the desired 'potentiation' effect in type IIb fast twitch fibres. So what is potentiation? Very simply it is as if the first type of exercise 'magics up' a heightened muscular response for the subsequent one, boosting the ability of fast twitch fibre (particularly type IIb) to contract forcibly and rapidly. Over time, regular power combination training should condition a greater speed and power response than can be achieved through separate weight training and plyometric workouts. Initially power combination training research focussed on the potentiation of the plyometric exercise by the weights exercise. However, more recent research has considered the effect of plyometrics on weights. The results have been encouraging in both directions, with some provisos.



Factors that affect the success of power combination training As a coach or athlete experimenting with power combination training in the pursuit of greater speed, you need to be aware of factors that can affect the success of this training. The outcomes of these workouts need to be closely monitored, and you should be willing to modify their intensity, duration and volume dependent on how you or your athlete responds; (see chapter 7 for more information on training planning and the training variables, such as volume and intensity). Crucially, it is important to understand that what works for one athlete may not work for another and coaches, in particular, should be careful to avoid a 'blanket approach' to training. The key factors that impact on power combination are as follows: 1. Existing strength levels One piece of research showed that pre-squatting significantly enhanced the vertical jumping ability of a strong group of participants by 4.01%, while a weaker group improved by only 0.45%. This could have been a reflection of the overall condition of the stronger athletes, whose muscles were better able to handle the stress of a power combination workout because they already possessed greater quantities of speed and power-'trained' fast twitch fibres. J Strength Cond Res. 2003 May;17(2):342-4
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2. Training maturity This also impacts on the success of power combination workouts, particularly in terms of the order of the exercises. Research by the Soviet sport scientist Yuri Verkhoshansky (widely believed to the 'father' of plyometric training) showed that novice track and field athletes developed less explosive strength when they performed heavy weights exercises before plyometrics than vice versa over a 12-week training period. This may have been because the heavy squatting tired their relatively untrained muscles to an extent that impaired subsequent explosive performance. 3. Rest periods The duration of rest periods between exercises is a further matter for debate. A complex training workout, in its 'purest' form, is designed to create an immediate potentiation affect. The rest between exercises and sets is normally kept to about two minutes – long enough to minimise fatigue but short enough to optimise power output during the subsequent sets of exercises. Note, however, that some power combination workouts are designed to deliberately develop 'power endurance' and therefore use much shorter recoveries and more exercises (they are more akin to CT and CRT in this respect). Such workouts are relevant to sports like basketball rugby, rowing and distance running. A great deal of research has considered rest as a factor in the success of power combination workouts. In one study, 41 men were divided into three training groups: one performing weight training exercises only, a second doing plyometrics only and a third combining plyometrics and weights exercises on the same day but, crucially, not in the same workout. This last group performed the weights exercises first and the plyometric ones about three hours later to see whether the potentiation effect could last over such an 'extended' workout. The researchers found that, while all the training methods improved vertical jump and squat performance, the men combining plyometrics with weights on the same training day experienced the greatest performance enhancement. For example, maximum squat improved by 36kg, compared with 16.4kg for the weight training group and 28kg for the plyometric group. This research has very positive implications for those embarking on power combination training, since it seems that combining the two training elements on the same day, but with a long intervening recovery period, could avoid fatigue while still maintaining potentiation and therefore the potential to boost power and speed. J Strength Cond Res. 2001 Nov;14(4):470-476
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Spike your speed and power legally Most power combination workout research has focused on the potentiation of training performance, but it stands to reason that the same principles should hold true for competitive performance. As we shall see, this has particular relevance for out and out speed development. One research team looked at the effect of pre-squatting on 20m sprint performance in two groups: one group (control) performed two 20m sprints separated by 10 minutes' rest; a second group did the same but performed five squat repetitions with a load equal to each participant's five repetition maximum (5RM) before the second sprint. Although the control group showed no improvement in their second sprint compared to their first, the squatting group recorded a mean improvement of 0.098 seconds. Similar findings emerged from another study on the effects of squats on a very intense 10-second bout of sprint cycling in a group of nine men. In their first session, the men performed a 1RM squat attempt immediately before the 10-second sprint cycle; in a second session they performed 10 squats at 90% of 1RM five minutes before the sprint; and in a third they performed the same squats 20 minutes before the sprint. The researchers discovered significant increases in average power and average power relative to body weight for the five-minute test condition, basically this protocol improved cycling speed, irrespective of other factors. As such they concluded that this protocol could have a very positive impact on activities like 100m sprinting. Res Sports and medicine April/June; 2004 vol12, no2 J Strength Cond Res. 2001 Aug;15(3):344-8 The implications of this research are obviously immense, particularly for those involved in sports like track and field, weight lifting and gymnastics, where it could be possible to potentiate performance. However, the practicalities involved in organising relevant precompetition exercises for elite competitors – not to mention lugging 100kg of weights around – might preclude five minutes of squatting before a 100m sprint final! Nevertheless, it is worth experimenting with other potentiating exercises, and here are some ideas you might be able to use in your own competitive environment. All are to be completed five minutes before competition – but do try them out in training first! 1 Sprinting/jumping/throwing/gymnastic vault – 6 single leg squats on each leg; 2 Sprinting/jumping/throwing/gymnastic vault – 5 squats with a willing training partner/team mate on your back; 3 Weightlifting/martial arts – complete 5 throw and catch medicine ball chest passes against a wall as fast as possible and/or 3 tuck jumps or depth jumps.



Speed tip: Gaining greater strength in the weights room will not make you a faster performer unless you channel this strength into your sport speed via a carefully constructed speed training programme, incorporating specialised exercises like plyometrics and workouts like power combination training. Speed tip: To train and develop out and out speed, agility and acceleration speed, you need to be working out at running or other sport skill performance effort intensities of 75% or more. 56



Chapter Seven



THE BEST SPEED TRAINING PLAN



To get where you're going fast you need to know how to get there To develop speed you need to train systematically, placing the varying speed conditioning training ingredients (weight training, plyometrics, power combination training, and so on) into an ordered methodology – ie a training plan. Failure to develop such a plan, complete with appropriate goals, will hinder speed improvement and increase the risk of injury. Speed tip: The mental side of speed training cannot be ignored. As explained in chapter 2, the effective recruitment of speed and power-boosting fast twitch muscle fibre heavily relies on the brain. Mental or psychological training should form a major aspect of your training plan; this should include visualisation and motivational strategies. If used constantly and correctly, this kind of work will reinforce your physical training.



Speed goal setting Establishing a speed goal, or goals, is central to determining the delivery of your training plan. Examples of speed training goals for different sports include:  Sprinter. Reducing your 100m time by 0.2 seconds and running the improved times by August (or whenever your main competition is due to take place);  Football goalie. Improving your shot reaction and jumping power during pre-season and maintaining it throughout the season;  Racket sports player. Improving your turning ability before the grass court season and maintaining and adapting it for the subsequent hard court season;  Distance runner. Improving your end-of-race sprint for a series of key races throughout the autumn.
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Speed up the SMARTER way A very simple way of establishing a sports or fitness goal is to use the SMARTER set of principles. Your goal should be: S M A R T E R



specific measurable agreed realistic targeted empowering revisable



Now, let's consider these goal-setting principles in more detail. Specific. A goal must be focussed and targeted. It's no use just saying: 'I want to run faster' as this is likely to either limit improvement or overestimate potential. Measurable. It is crucial for speed goals to be measurable. The 100m goal mentioned above, for example, has an obvious competitive target, but so too can others. These need to be established as objective training goals, measured by specifically-designed workouts and tests. Achievable. There is no point setting an unattainable speed goal. Consider your training maturity, your lifestyle and your training options, then set appropriate goals. Realistic. Your speed goals must fit in with your own lifestyle and those of others whose lives are affected by you. Your training should complement your daily life, not work against it. Targeted. It seems obvious that your goals need to be targeted, but many coaches and athletes don't actually line their training efforts up. The best way to do this is by:  constructing a relevant and progressive training plan with a designated time frame;  constantly asking yourself: 'will this training really benefit my speed training goals?' Empowering. Pursuing and achieving your speed goal/goals, whatever they are, should make you feel great.



58



7  THE BEST SPEED TRAINING PLAN



Revisable. This is perhaps the most important SMARTER principle when applied to speed training. The goal or goals you establish should not be set in stone; you need to be able to adapt them in response to both positive and negative circumstances. If, for example, you become ill or sustain an injury, you may need to extend the deadline for attaining your goals. Conversely, if you progress faster than you expected, you will need to revise your plan to set yourself another realistic challenge, or hold yourself back so you don't peak too early. Speed tip: Establish short and long term goals to shape your speed training plans. These should meet the various aspects of your training and competitive requirements.



Establishing speed training tests Some sports and aspects of training lend themselves to quantifiable testing. Sprinters, for example, can be timed over various distances. So too can tennis players, although for the latter other tests could be even more crucial and telling. You need to be creative in developing sport specific tests to measure progress towards your particular speed training goals. Here's an example for a tennis player: The player stands 1m away from the net. To a given signal, he turns and sprints as fast as possible to a strategically-placed target on the court. On reaching this target, he performs a designated shot (eg a forehand), then sprints back to the net position (or other pre-agreed court location). The target location is known to the player. The whole test is timed. This exercise can be varied by having more than one on-court target, ideally identified by numbers and/or coloured markers. The coach then decides which location the player should run to and then ghost a shot, by calling out a number or colour at the relevant time. Improvements in time will show that the speed training goal is being met and that the player's acceleration, agility and speed are being enhanced by the appropriate training.



Speed tests Here are some examples of popular methods for testing speed (and power). 35m (40 yard) sprint test This is used in many sports to measure players' speed potential and progression. As the test relies on the immediate anaerobic energy system (see chapter 2), endurance is not a determining factor. Accelerative ability, however, is important (because you have to start from a stationary position), as it the ability to run smoothly with an effective sprint action (see chapter 5). 59
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To do the test, mark out a distance of 35m on a flat surface, preferably a running track. If possible, have a coach or training partner record your time from the first forward movement of your foot across the start line to the moment when your torso crosses the finish line; (you, of course, can time yourself by holding a stopwatch). Reaction time (ie to a starting signal) does not feature in this test; you simply sprint when you are ready. Make sure you are fully warmed up before you take the test. And don't do it if you have not sprinted flat-out for a long time. To avoid potential injury, it is best to train for at least six weeks, gradually building up your sprint confidence and strength before doing the test. You should also ensure that you are fully rested before performing the test – ie that you have not performed an exhaustive workout in the previous 24-48 hours. Crucially, you must be motivated to do the test. Perform the test three times, taking five minutes' recovery between each run. Record your times and compare your best with the following performance indicators: (Women and master athletes (aged 40-50) should add 0.2 seconds to the times given below) Table 10: ratings for 35m sprint test Time



Rating



Less than 4.8 seconds



Excellent



4.8 – 5.5 seconds



Good



5.6 – 6 seconds



Average



More than 6 seconds



Poor



The figures in the table are designed to be indicative of speed potential for those involved in various speed sports. I would expect a sprinter to be appreciably faster than the 'excellent' time given above. As such, I would recommend that male and female sprinters should change the distance to 40m, but use the same time protocols. Other speed and power tests Runs of varying distances can also be used as speed tests, much like the 35m test. Obviously, the longer the run the greater the endurance requirement. For guidance, a 150m sprint test (much more energy-sapping than the 35m test) would primarily test the short term anaerobic energy system, while a distance of 800m would begin to emphasise the aerobic system (and be even more energy-sapping).
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Speed tip: Tests are a great way to measure and motivate your continued speed training, but they should be used sparingly and at relevant times in the training plan to get the most out of them.



How good does your speed make you? The table below contains 'flying' 30m times. To assess your own ability, you obviously need to get such a time. To do this, divide 60m into two 30m sections, using a cone or line on a running track to indicate the transition point. Accelerate so that you are at or near top speed at the 30m point and continue sprinting flat-out to 60m. Have a coach/partner record your time over the last 30m, then compare your time with those below to see how high you rank. Table 11: rankings for 'flying' 30m times % Rank



Females (seconds)



Males (seconds)



91 – 100



2.90 – 2.99



2.50 – 2.59



81 – 90



3.00 – 3.09



2.60 – 2.69



71 – 80



3.10 – 3.19



2.70 – 2.79



61 – 70



3.20 – 3.29



2.80 – 2.89



51 – 60



3.30 – 3.39



2.90 – 2.99



41 – 50



3.40 – 3.49



3.00 – 3.09



31 – 40



3.50 – 3.59



3.10 – 3.19



21 – 30



3.60 – 3.69



3.20 – 3.29



11 – 20



3.70 – 3.79



3.30 – 3.39



1 – 10



3.80 – 3.89



3.40 – 3.49



Table reference: D.A. Chu; Explosive Power and Strength; Human Kinetics; 1996



Speed calculators It is possible to get an idea of how fast you can run the 100m and 200m sprints from a 60m time. Once you have recorded a 60m time (as for the 35m test above – ie without reaction time), enter it into the relevant box to gain an idea of your potential for the longer sprints. Note, though, that such predictions should only be regarded as estimates since 100/200m times may be faster or slower depending on whether the relevant training takes place. This is particularly true of the half-lap sprint, which requires specific speed endurance training.
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Developing drills and exercises as tests As explained, most of the drills and exercises described in this PP special can be adapted for use as tests. A series of plyometric bounds – eg eight from a standing start – could be measured for distance, and performance improvements monitored over a training period. This test is a measure of power enhancement and would be relevant to nearly all speed sports. Standing long jump test The standing long jump gives an indication of sports power, particularly accelerative ability. Since it doesn't place much strain on the body, it is suitable for all ages and abilities. To perform the test, stand with your toes slightly beyond the edge of a long/triple jump sand pit, feet hip-width or slightly more apart, knees bent to a three- quarter squat position. Swing your arms backwards and forwards and, at the appropriate point (when your arms are just about to pass your hips) drive your legs forwards to jump into the pit. Measure your jump from the mark left closest to the edge of the pit from which you jumped. Perform 3-6 jumps, then compare your best distance with those in the table below. Training tip: Reach high with your arms in the middle of the jump and get your heels out in front of you on landing. Table 12: ranking for standing long jump test % Rank



Females (metres)



Males (metres)



91 – 100



2.94 – 3.15



3.40 – 3.75



81 – 90



2.80 – 2.93



3.10 – 3.39



71 – 80



2.65 – 2.79



2.95 – 3.09



61 – 70



2.50 – 2.64



2.80 – 2.94



51 – 60



2.35 – 2.49



2.65 – 2.79



41 – 50



2.20 – 2.34



2.50 – 2.64



31 – 40



2.05 – 2.19



2.35 – 2.49



21 – 30



1.90 – 2.04



2.20 – 2.34



11 – 20



1.75 – 1.89



2.05 – 2.19



1 – 10



1.60 – 1.74



1.90 – 2.04



Table reference: D.A. Chu; Explosive Power and Strength; Human Kinetics; 1996



62



7  THE BEST SPEED TRAINING PLAN



The training pyramid One of the easiest ways to shape a speed training plan is to view it as a 'pyramid'. The base provides the foundation for more specific speed levels, which progress the athlete through to the apex, where optimum speed/performance will be produced in training and competition. For a sport with a definite peak, such as track and field, each phase should last at least six weeks and at most 16 weeks. Getting into top shape for a sport with more than one peak, particularly one with multiple playing requirements, like football, is a more difficult proposition and requires modified training planning (of which more later). This process of phased training planning is known to sport scientists as 'periodisation'.



The training pyramid TOP (Your speed goal in this case to improve 100m time by 0.2 seconds) What follows is an example of a basic speed training pyramid for a sport with a single peak, in this case sprinting. Study it to develop your understanding of how to put training phases (the pyramid levels) together to optimise speed expression. Each phase should be designed to 'lift' your speed and fitness from level to level safely and effectively. You will find an overview of the type of training that the sprinter could be performing during each phase as well as suggested phase durations. Note that the workouts in each phase will themselves evolve as the phases progress; (more detailed workouts are provided in chapter 9). This speed pyramid has three distinct training phases and one rest and recovery phase. However, you could design a pyramid with more training phases if your training and competitive goal is specific enough to warrant it.



Phase 3 Phase 2 Phase 1
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Phase 3 Key characteristics. This phase usually emphasises quality as you reach your speed goal. You'll be able to complete workouts at a much faster pace than when you first started speed training. Power will max out and you will maintain rather than improve strength and endurance. Competitions will be introduced, and should be carefully selected to bring you to a peak. Too many can leave you tired, while too few can leave you 'ring rusty'. Suggested workout options:  Rolling 40m sprints with full recovery;  1 power combination training workout a week: 4 exercises, 6 repetitions x 2 (weight exercises at 75% of 1RM);  Sprint starts 6x20m with full recovery;  3x120m runs @ 75% effort with emphasis on relaxed technique;  Sprint drills session – utilising agility and fast feet drills;  Over-speed session, eg 4x60 downhill sprints with full recovery;  Preconditioning exercises maintained as part of other workouts. Duration: 6-8 weeks Phase 2 Key characteristics. You become more specifically fitter than in phase one and can handle more advanced training options and workouts. Duration and quantity are greatest at the beginning of this phase, but normally decline as phase three approaches; conversely quality increases as the phase progresses. Suggested workout options:  Weights – increase the amount lifted, while reducing the number of reps. Introduce more sport specific and advanced training systems, such as step-up drives and power combination training respectively. The latter should use heavier loadings than in phase 1, but with fewer reps, eg 6 complexes with weights at 80% of 1RM, 4-6 repetitions and 4x6 plyometrics;  Circuit resistance training sessions – number of circuits/repetitions reduced as the training phase progresses to allow for greater quality;  90/100/120/130/140/150m runs @ 80% effort with 4-6 minutes' recovery between runs;  90m split into 30 accelerate, 30 relax, 30 fast x 6; 4 minutes' recovery between runs;  Sprint starts building up intensity as the phase progresses, plus other acceleration training (see chapter 9);  Uphill sprints, eg 2x4x 40m from standing, walk back recovery and 5 minutes between sets;  Plyometric workouts – with the emphasis on speed of movement and 64
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forward momentum. This phase, for example, could see the transition in emphasis from bounds to speed bounds;  Drills performed as part of session or as a complete workout in their own right. In terms of progression these should introduce speedier movements;  Preconditioning exercises maintained as part of other workouts. Duration: 12-16 weeks Phase 1 Key Characteristics. This phase is designed to build a suitable speed base. It normally emphasises the progressive development of training quantity – you 'train to train' and precondition to build against potential injury. Quality increases as the phase progresses. For those new to speed training, this phase is about getting used to training, initially slowly and safely, while developing sound technique. Suggested workout options and progression ideas:  300/200/100m @ 60-70% effort x 2 with 3 minutes' recovery between runs and 5 minutes between sets;  150m split into 50m accelerate, 50m relax, 50m fast x 4, with 3 minutes' recovery between runs;  Sprint starts introduced towards the end of the phase, but emphasising technique rather than speed (see acceleration training, chapter 9);  Bounding and hopping over 20-30m – reps increasing as the phase progresses, but with full recovery;  Power combination training with an endurance emphasis, eg 6 complexes – weight repetitions 12 @ 60% 1RM and 12 associated plyometric repetitions, 4-6 sets, incomplete recovery;  Preconditioning workouts;  Circuit resistance training;  Drills performed as parts of other workouts and as sessions in their own right. The emphasis should be on the mastery of technique, with speed of movement less important. Duration: 6-16 weeks Examples of most of these workouts are found in chapter 9. As I indicated previously the work done in these training phases would be progressive and cyclical. Rest (of which more later) would also be carefully programmed in to avoid over-straining and injury. Speed tip: Creating a speed training plan is like following a recipe. All you need to do is select from the right (speed-promoting) ingredients for your sport and prepare and blend these together in the best possible way (via a training plan) to achieve optimum results. 65
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Phase 4 Key characteristics. This is a recovery or relaxed training phase, used before returning to phase 1 at the end of the training year/competition period. It is designed to give body and mind time to regenerate. Suggested workout options and progression ideas:  During this phase you could involve yourself in different sports and recreational fitness activities, but on a very low key basis. Speed activities are very taxing and can stress the body, and it is crucial to allow ample time for recuperation during this phase. Duration: 4-8 weeks Adaptation and rest Adaptation is the term used within sporting circles to describe the positive changes that occur when your body is consistently subjected to a regular training stimulus. And rest is as crucial to this process as the training itself because it is during the periods when you are not training that the positive physiological changes are made. When subject to a particularly hard workout, such as a 100% sprint session or tough weight or interval workout, the body needs time to recover. Consequentially, around 48 hours rest is needed for regeneration to take place. It should be noted that this does not necessarily mean that no training should take place, rather that intensities should be reduced. The timing of the next intense session or competition should then be scheduled to take place 48 to 72 hours after the first intense workout. Doing this will maximise training adaptation. These principles apply whatever your age, or sport and allow for what is known as overcompensation. This condition allows the body to attain peak physiological output capability on a cyclical basis in regard to training stimulation and rest. It is the continued use of these overcompensation periods that optimises the conditions for continued speed (and training) development.



The training variables The so-called training variables of volume, intensity, duration, rest and frequency determine the balance of training. If the training pyramid provides the basic recipe for developing/optimising speed then the variables provide the cooking times and temperatures for bringing the menu (training plan) to life. Volume Volume simply means the amount of work carried out in a particular training period or session. It can be measured in terms of time, numbers of repetitions or ground contacts (the latter for plyometric workouts) or the amount of weight lifted. Volume is strongly influenced by intensity and duration. Note that in the speed training pyramid, phase 1 places the greatest emphasis on volume. This base building phase of training is the time when the sprinter completes more distance on the track and lifts more weight. 66
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Intensity Intensity equates to the level of effort put into a workout, or part of a workout. For example, a flat-out sprint would be deemed to be performed at 100% intensity. A circuit resistance or interval training workout could also be performed at 100% intensity, although the training effect would be very different – ie it would generate greater fatigue because of the different energy system being trained. To ensure the steady progression of speed, performance percentages can be established to determine the intensity of workouts, as illustrated in the training pyramid. On the track, for example, these can be worked out in relation to a sprinter's best times – ie 100% – for the distances run. Speed tip: Although we tend to base our lives around the seven days of the week, for training purposes it can often be more beneficial to use a 10, 12 or even 14-day training cycle. It can be difficult for a sprinter to shoehorn two preconditioning workouts, three running workouts, two power combination workouts and two drills sessions into a week, and allow for adequate rest and recovery, but this could be achieved over a 12 or 14-day period. Duration Duration is the length of a workout, an element of a workout or a training phase. Intensity and duration work together to create vastly different types of workout as shown in the following example. A rower could:  row for 30 minutes at low intensity to maintain aerobic fitness or  perform 10 x 1 minute intervals @ 80% effort*, with 2 minutes' recovery between each interval to improve lactate tolerance and endurance speed. Thus two completely different sessions can be created simply by manipulating the intensity and duration variables. You'll see from the speed training pyramid that the work of the sprinter becomes more intense and the durations of his efforts shorter as the apex of the pyramid is approached. This is because he needs to be running as fast as possible at the start of the main competitive season. Rest Rest can take place between workouts or between elements of a single workout – eg the plyometric and weight training components of a power combination session.



*the rower's 80% intensity would be calculated from his best 2 minute flat out rowing time.
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Don't be fooled into thinking that the longer the rest, the less intense the workout will be. Performing 6 x 60m sprints @ 100% intensity makes for a very tough workout because of the strain placed on body and mind. Frequency Frequency is the number of times you train over a week, a month or other designated time span, or the number of times you employ a specific type of training. Although it may not be readily apparent from the speed training pyramid, the frequency of training sessions would normally be reduced as important competitions approach to enable you to bring your performance to a peak. You may also reduce the frequency of specific training sessions, such as weight training ones and increase the frequency of others, such as overspeed ones (see below for more information on peaking and adaptation). Speed training tip: The timing of training workouts and their proximity to each other and to competition is a crucial factor in maximising performance gains. The human body cannot improve continuously. For example, training for out-and-out speed by sprinting every day for six weeks would soon bring an athlete to a performance plateau – assuming he didn't burn himself out mentally or sustain an injury in the process. Speed tip: Note that a long period of training without intense workouts and overcompensation will not significantly improve condition. Workouts must be timed to ensure that maximum adaptation takes places. Catabolic and Anabolic effect of training In physiological terms, intense training breaks down body tissue; for example, muscle protein is broken down after power training, which can lead to microscopic tears in muscles. This is called the 'catabolic effect'. The body then regenerates/compensates by growing stronger during recovery; for example, muscle protein is replenished and microscopic tears heal (the 'anabolic effect').



Speed tip: A training plan should be both flexible and adaptable. A plan may need to be revised in the light of injury, for example. At such time, a coach needs to call on all his practical and motivational skills to keep his athlete as performance-ready as possible without risk of further injury, and may need to seek advice from other relevant professionals, such as physiotherapists. * Note: young athletes or less mature adults (in terms of training experience) can benefit from greater competition frequency. For such athletes, competitions serve to improve performance and condition until they have developed both base fitness and competitive experience.



68



7  THE BEST SPEED TRAINING PLAN



Competition and peaking Competitions, by their very nature, stress the body to a greater extent than training. It is usual for an athlete to feel more drained after a competition than after a 100% intensity training session because of the increased stress and mental demands. It is therefore crucial for coaches and athletes (particularly mature performers*) to devise an optimum competition schedule together. This schedule should include a mixture of low-key events and major competitions, with a sense of building up, mentally as well as physically, to major events.



Speed tip: Athletes should work on their mental readiness throughout the training and competition period. Although mental preparation is beyond the scope of this PP special, it is worth pointing out that sport psychologists often periodise mental preparation in much the same way as coaches periodise physical preparation. This is done to bring about the optimum conditions for training adaptation and competition readiness.



Periodisation As explained, periodisation is the term used in the sport science world for optimally conditioning an athlete for sport over a training period. The speed training pyramid is a form of periodisation in that it gradually takes the performer through the lower levels to the apex, where peak speed should be attained. This particular pyramid is also an example of what sport scientists call a 'single periodisation' training plan, where the athlete progresses towards a single peak, or at least a single competitive period in which peak condition needs to be established. However, some sports, such as track and field, have more than one competitive season – in this case a winter season and a summer one – when it is possible to train for at least two peaks. In such circumstances, an athlete is said to be following a 'double periodisation' plan. In its simplest form, double periodisation is like adding two training pyramids together. You work through one pyramid, compete (although not in all cases), peak, take a rest and then begin another training pyramid. The time frames for each part of the pyramid can be worked back from important competitions and adjusted accordingly. However, in reality things are a little more complicated than these statistics suggest, as an athlete in search of speed will not start the second training pyramid at the same levels of strength, speed and power as the first. Thus, with double periodisation, the training variables are manipulated to bring about optimum performance in an overlapping and undulating fashion. Table 13 shows how this is achieved. 69
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Double periodisation has been shown to enhance speed and power in sports with clearly defined seasons because of the way the training elements combine to specifically condition and lift the performance capability of the body. Research from the former Soviet Union showed that, with double periodisation, a mature (in training years) sprinter could expect a 1.55% improvement over the year, compared with just 0.96% with a single periodisation programme. For high jumpers the estimated difference was even more startling – 2.4% for single periodisation, more than doubling to 5.05% for double periodisation.



Periodisation / Month Double Single Month



Nov



Dec



Jan



Feb



Mar



Apr



May



June



July



Aug



Sep



Oct



Key Dark red/red = preparation macrocycle 1 Orange/mid orange = specific preparation Yellow/mid and light yellow = competition specific macrocycle Blue = rest/recovery macrocycle Note: The exact training balance would not remain the same in each macrocycle. I have used the dark to light colouring to graphically illustrate that the training should evolve, bringing in more specific work. Double Periodisation model This example of a double periodisation model would suite a sprinter, who is aiming to achieve near peak 60m form in March for the indoor season and then a second maximum competitive peak in August/September for 100m championship running. As indicated double periodisation may have more advantages over single periodisation for achieving enhanced performance for speed and power sports with clearly defined competitive seasons.. Single Periodisation model This example of a single periodisation plan could apply to a sprint or field event athlete, who is aiming to achieve peak performance for a major championship in August/September. Despite the advantages of double per iodisation for certain sports, following a single per iodisation plan every fourth year or so, is recommended to aid recovery and build greater base condition. General comment Each phase of preparation in both periodisation models would largely reflect the percentage of general, specific and competition specific training performed by the athlete. Each would build upon its predecessor. Each macrocycle would contain specific meso- and microcycles designed to further the preparation and peaking of the athlete. These would be planed in great detail as they near.
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Speed tip: Although the purpose of a speed training programme is to continually improve an athlete's speed, it is important to realise that this improvement does not follow a simple linear path. A sprinter, for example, could not run progressively faster in every workout during a training period that might last a year. Although a stepped approach should be used to progress fitness (as indicated in the speed training pyramid and periodisation models), every now and again a step down is needed in order to optimise adaptation and allow for overcompensation. Many top sports performers have high, medium and low intensity training weeks (or periods) in their training plans, which allow their minds and bodies to recover and adapt. And research has shown that this is particularly crucial for those in search of out-and-out speed.



Preparing for speed activities with numerous competitions For team and individual sports with long seasons, such as tennis and football, preseason or in-season breaks offer the best opportunities for improving or maintaining physical condition. It is also important to develop a high level of base and specific fitness at the beginning of the season, since trying to develop more out-and-out speed, speed endurance or strength in-season, or close to the end of a long season, when players are fatigued, could lead to staleness or even injury. Sport scientists have devised the 'undulating periodisation' (UP) method for use in sports with multiple competitive requirements. Basically, UP involves a continuous mixing of training, by varied application of the training variables, on a day to day, week to week basis. Rather than having a distinct emphasis on developing a certain type of fitness over a prolonged period (as with single and double periodisation) UP applies all the training variables to train for different types of speed and improve/maintain match condition simultaneously. To clarify what this involves, a footballer, for example, may train for out-and-out speed two days before a match and endurance speed or speed endurance four days after the game. The success of UP relies on the ability of coach and athlete to identify the specific type of training needed at a particular stage in the playing season or training year to develop and maintain condition.



Speed tip: All athletes in search of speed should incorporate quality speed workouts into their training all year round. The frequency of these workouts should increase through the periodisation period/phases of the speed training pyramid, or feature regularly within the undulating periodisation model. This will:  maintain the neural and physical patterning of the speed or speed skills, making it much easier to increase speed potential in subsequent training phases;  reduce the risk of injury by preventing athletes from performing at 100% effort after a long period of slower, perhaps, less stressful training. 71
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Further thoughts on developing team speed Specific sports requirements The specific physiological requirement of a sport is a crucial consideration for successful team sport player periodisation Some sports may be better suited to developing greater in-season condition than others. This is probably due to the 'match' between what players do in training and what they do on the pitch or court. Volleyball, for example, relies more on anaerobic energy, particularly the short term anaerobic energy pathway, than rugby and football (see chapter 2). This means that plyometric training is much more likely to 'fit' and complement the actual physiology of match situations, thus allowing for greater in-season enhancement of physical ability. Playing position and individual needs Varying players' training plans according to playing position and individuals needs is another must for successful team periodisation and speed development. Rugby forwards, for example, have different physiological requirements from backs, so they need to train differently. And in football it is obvious that a goalkeeper's training should differ markedly from that of a midfielder’s. Squad rotation Squad rotation offers another way to maximise team performance. Elite football and rugby sides often perm their starting line-ups from their squads in such a way as to rest players and maintain and develop their condition over their long and arduous seasons. However, coach and manager must be in harmony if this approach is to be effective and, of course, chairmen, fans, player injuries and the overall success of the team can always throw a spanner into the works. Speed tip: Coaches and athletes should always be on the lookout for training drills that fit the playing requirements of their sport. These drills should used throughout the periodisation programme.



Developing speed for more qualitative sports, like the martial arts Speed is crucial for martial artists as the faster, more agile and more powerful they are, the better they will be at striking their opponents and avoiding contact. Take judo, for example: even though players train with weights and anaerobic/aerobic activity to develop suitable foundation condition, they also need to spend a great deal of time progressing towards a more tactical, 72
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intuitive and – literally – combative competitive peak. This has led coaches in judo and similar sports to devise their own periodisation approaches. For example, judo coaches regard time on the mat – ie practising judo – as the key element of the volume training variable. As the competition training phase approaches, more time is spent practising the sport and less on general conditioning in order to develop peak performance. Although this may seem obvious, it is surprising how many coaches and athletes (whatever their sport) overlook its logic and become overly preoccupied with developing, strength and power at the expense of skill. This can result in impaired performance, despite improved condition. The speed barrier Sport science and practical coaching experience shows that it is not possible for an athlete to get progressively faster with every training session throughout the training period. In fact, it is argued that an elite sprinter can only hang onto peak out-and-out speed for a period of 6-8 weeks. Sport scientists know this phenomenon as the 'speed barrier'. To optimally condition speed within this constraint, it is necessary to:  Approach the development of speed through a carefully constructed and progressive training programme, using the speed training pyramid and other periodisation models;  Select the best conditioning exercises for the athlete – most of them specific to the sport in question;  Precondition continually to reduce injury risk;  Allow enough time for rest and recovery in the training programme, particularly where out-and-out sport speed development is required. This will give the neuromuscular system the time needed for it to adapt optimally to the training stimuli;  Master the art of relaxation while running flat-out (or performing a sports skill at an equally high intensity). Co-ordination and relaxation of movement at high velocities may hold the key to improved speed, particularly for mature athletes.



Speed tip: As a speed peak approaches for an out-and-out speed athlete (phases 2 and 3 of the speed training pyramid), greater speed gains can be made by adopting a stepped approach to workout intensities. You could, for example, perform out-and-out speed workouts at 100% effort for 3-4 weeks (with maybe three sessions a week), then work out at a lower intensity for a week (perhaps 80% effort for two sessions) before returning to 100% efforts*. Training in this way has been shown to create the best conditions for the neuromuscular enhancement of speed. *The percentage refers to the effort the sprinter puts into each quality running session as is determined by target running times.
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Speed tip: Although weight training should be a regular component of a speed training programme, because a strong muscle is more powerful and fatigue resistant than a weak one, weight training alone won't make you a faster performer. The strength gained through such training needs to be channelled appropriately in order to enhance speed.



Skill/strength periodisation Although conditioning speed through weight training, speed and agility drills is key to making significant performance gains, a failure to 'marry' these attributes to sports skill could actually impair performance. It's a bit like putting a too-powerful engine into a small car; although the car will have significantly more break horse power, this may not be transferred particularly well to the road by a car whose chassis and other components (for which read 'skill' in the speed training world) does not have the ability to handle it. In an attempt to overcome this potential obstacle, sport scientists and coaches have developed the concept of 'skill/strength periodisation' (SSP). This requires athletes to spend a good part of the early stages of the training year mastering technique before they train specifically for speed, power, strength or endurance. Of course, skill should still be emphasised in all subsequent training phases, but the idea is for skill to be optimised and maintained before more power is added in order to prevent performance break-down.



Speed tip: Mastering sport skill is crucial if performance is not to be compromised. Emphasising skill in phase 1 of the speed training pyramid can be particularly useful in this respect, particularly with novice athletes who have not yet learned good technique.
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Chapter Eight



TRAINING FOR OUT-AND-OUT SPEED, ACCELERATION SPEED, ROTATIONAL SPEED, AGILITY SPEED AND OVER-SPEED



This chapter describes a range of specialised drills and exercises you can use to improve these various types of speed. The chapter is divided into three sections: section one deals with acceleration and out-and-out speed; section two addresses rotational and agility speed; while section three provides an overview of patented specialised speed training programmes and introduces the concept and practice of over-speed. Note: Suggested repetitions/workouts are given for each of the exercises in this chapter. However, you should always underestimate what you think you are capable of and gradually increase speed and/or number of repetitions as you become more familiar with the exercises and your strength and speed improves. Always warm up thoroughly beforehand (see chapter 4).



Section 1: training for acceleration speed and out and out speed Drills provide the skill foundation for the development of all types of speed. They can either:  isolate particular aspects of a sport/speed skill and allow you to condition specific strength, coordination and speed;  develop improved neuromuscular coordination and speed capability. Examples of relevant drills can be found below and in chapters 4 and 6. General speed drills Don't be fooled by the title: these drills are general only in the sense that they can be applied to a number of sports. Some examples of these drills were given in chapters 3,4 and 5 (see speed specific warm-up in particular) but more are described here. 75
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High knee drill For mastery of the sprint action and preconditioning of the relevant running muscles.



This is a key exercise for sprinters because it develops the muscles of the ankles and hips, in particular, in a very sprint-specific way. To perform the exercise, stand and move forwards by raising each thigh to a position parallel with the ground, while simultaneously rising onto the toes of the supporting leg. Coordinate the actions of your arms and legs – ie opposite arm to leg -and keep your chest elevated. Do 4 x 20m, taking a walk-back recovery. Training tip: Try to angle the swing of each thigh from the hip slightly forward, to avoid running on the spot. When sprinting (or running at a lesser speed) the knees need to travel forwards (or you literally won't go anywhere!), so you do not want to condition an up-and-down sprinting action; (see chapter 5 for a detailed consideration of sprinting and running technique). Walking running action For mastery of the sprint action and preconditioning of the relevant running muscles.



This exercise is similar to the high knee drill, although it is performed at walking pace. It also introduces the more cyclical nature of the running action. To perform it, rise up onto the toes of your supporting leg, while lifting the thigh of your other leg to a position parallel with the ground. Next extend the lower leg forward, then sweep it back and round underneath your body, bringing your heel up close to your butt. Finally, bring your foot through to a position in front of your body and place it on the floor ready for the next step. This exercise should be performed with a smooth action, arms working in harmony with legs and chest held high. Do 4x 30m, taking a walk-back recovery. Training tip: Remember to pull the heel of your cycling leg up toward your butt; 76
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this movement is a key aspect of fast running as it allows the free leg to be brought through quickly into the next stride (click here to see sprinting running action). Speed bounds For acceleration, power and out-and-out speed. Speed bounds are a particularly dynamic form of bounding (see chapter 6). For this exercise, the emphasis is on speed of ground contact and pushing back the body with the legs in order to move forward as fast as possible. By contrast, normal bounding places more emphasis on holding the body in the air and going for distance – as in a triple jumper's step phase. Speed bounds can be seen as 'straight-leg' running. Land lightly on the forefoot, coordinate arms with legs in a running action and keep your chest elevated. Do 4 x 20m, taking a minute's recovery between repetitions. Training tip: Think about pushing the ground back behind you as you accelerate your body forward. Speed tip: The action of the arms is crucial to all types of speed development. A powerful arm drive, for example, will boost acceleration and out-and-out speed. Sprint athletes are actually encouraged to 'run with their arms', which is why specific upper arm strength and power should not be neglected; (performing a simulated running action, with or without light weights, from a lunge position or while seated is a great way to condition this specific strength..



Prone/press-up position start and 20m sprint For acceleration, power and reaction time. This drill will develop reaction time and acceleration speed. To perform the exercise, assume a press-up position and lower your body until your chest is flat on the floor. To a signal – or on your own initiative – push yourself up with your arms to lift your chest off the floor, then dynamically bring one leg in towards your shoulders before using it to accelerate your body forwards. At the same time pull your other leg forward quickly and place it on the ground to perform your second stride. Drive your arms backwards and forwards, and keep low by bending your torso forward to aid acceleration.
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Depth jump, hurdle hop and 20m sprint For acceleration and power. To perform this exercise you'll need a box (50cm – 80cm high) and a hurdle (or cones and stick for a make-shift hurdle). Stand on top of the box and step forwards to drop to the ground with two feet, then immediately jump upwards to clear the hurdle. On landing, again with two feet, step forward dynamically with one foot to sprint away from the hurdle. As with the above drill, leaning forward and driving your arms will enable you to accelerate more effectively. Do 4x20m, taking a full recovery Uphill sprinting For mastery of the sprint technique, acceleration and out-and-out speed. Uphill sprinting is great for developing specific speed, strength and power in a way that will make you faster on the flat. Although this could be said to be more of a conditioning method than a drill, it is included in this section as I believe it is a skill-based workout, which athletes should concentrate on performing with optimum technique. For best results look for a 5-10% gradient. If the hill is too steep, sprint technique can be compromised, but a gradient in the range mentioned will allow the muscles and joints of the ankle, knee and hip to be optimally overloaded and extended as you power up the hill. The incline will also result in a greater range of motion at the hip and ankle, faster joint motions during push-off and 2-3 times greater neuromuscular activity around the hip and knee joints. The big pay-off is that fast twitch muscle fibre will be recruited in increased amounts, which should ultimately produce greater speed on the flat. Do:  session 1: 6 x 40m hill sprints, taking 3 minutes' recovery between runs;  session 2: 2 x 4 x 80m hill runs at 80% effort, taking 2 minutes' recovery between runs and 5 minute's between sets. The first session is an out-and-out power and speed enhancing workout, while the latter will develop speed endurance.
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Downhill sprinting, elastic cord sprinting and the concept of 'over-speed' For out-and-out speed If uphill sprinting provides such a great opportunity for enhancing speed, what about turning round and sprinting downhill, or using training devices that create a similar effect, such as elastic chords? These latter methods result in over-speed speed – ie you are able to run (or perform another sports skill, of which more later) faster than you would normally be able to do on the flat. Whichever method you use, it is crucial to 'fire' your muscles to achieve the superfast sprinting speed, rather than being dragged to 'warp' speeds. If you settle for the latter approach, little will be gained in terms of a transferable training effect. Having tried most over-speed speed methods myself, I would say that downhill running, using a slight decline of around 2%, seemed to offer the greatest transference to my sprinting capability. With elastic chords (aka catapults), I was 'dragged' to great times – I certainly didn't 'run' them. Do 6x30m rolling (ie using a 30m gradual acceleration phase) downhill sprints with a full recovery



Speed tip: When using over-speed speed methods, such as downhill sprinting, it is crucial that you 'fire' your own muscles and do not allow yourself to be dragged to great speeds. Doing this will create the best conditions for improving on the flat sprinting. Such methods should be incorporated into the latter stages of a speed training pyramid (click here to see a typical speed training pyramid for a sprinter). Specific speed drills These drills add an element of sports specificity, often taking a segment of a playing skill and focusing on it in order to develop greater in-game playing speed and ability. It is up to the coach to make these drills as specific as they can be to a particular sport. See chapter 6 for a detailed consideration of plyometric drills (such as depth jumps) and safety tips. A good example of a specific speed drill is a depth jump, with an added specific sport skill. Land on two feet from a depth jump and immediately spring upwards to perform a specific sports skill, eg:  a basketball dunk;  a football header;  a volleyball block. Speed tip: The more 'like' your sport a drill is the greater its 'transferability' will be. 79
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Section 2: rotational speed and agility speed Great football strikers are blessed with great speed of mind and body. Not only can they run fast in a straight line, with or without the ball at their feet, but they are also able to turn on a sixpence and spin past opponents. Now, contrast this rotational /agility speed with that of a top discus thrower, who spins equally adeptly in a circle to unleash the discus with incredible power. Although these vastly different rotational speed skills owe much to innate ability and the mastery of great technique, they can all be improved upon by the use of the right drills and conditioning methods. Turning and sprinting It is often assumed that athletes who are fast when travelling in a straight line will be fast in any direction. However, research suggests that this is not necessarily the case. One research team looked at the impact of straight-line speed training on rotational/change of direction speed, and vice versa. Thirtysix males were tested on a 30m straight sprint and six change of direction sprints at various angles, before and after a six-week training period. The men were split into two groups for training, one group performing 20-40m straight-line sprints only and the other, change of direction sprints at angles, up to 100°. Not surprisingly, the straight-line sprint training improved the straight line sprinting performance of the men in group one. However, this increased zip did not translate into speedier turns. In fact, the researchers discovered that the more complex the change of direction/turning task, the less the transference there was from the straight-line speed training. Similarly, the second group's turning/change of direction training significantly improved their change of direction performance, but had no impact on straight-line speed. These and similar research findings have significant implications for athletes in sports like football and tennis, where players need both straight-line speed and rotational/turning and accelerating speed, as these are clearly distinct skills in need of specialist conditioning. J of Sport Science 2004 Feb, 22(2) 191-203 Speed tip: The ability to rotate the body at speed is a highly specific skill that requires specialist conditioning. No normal training methods can replicate the speed and power required by the golf swing, for example, which can be completed in a mere 250 milliseconds; thus specialised kit and drills are needed to enhance this ability.
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The limitations of weight training for rotational speed Developing the 'wind-up and rotate' speed required for racket sports, golf, baseball, cricket batting and martial arts through weight training alone would be virtually impossible because of the inherent constraints of the training method. This has led to the development of specialist equipment and associated drills and training methods. See chapter 6 for plyometric exercises that can be used to boost the power capacity of the trunk (and other body parts). Paul Chek, one of the world's foremost authorities on sports conditioning for golf, recommends the following exercises for developing rotational power. The twister Place a small medicine ball between your legs. Take small jumps, rotating your knees to alternate sides, so that you land at an angle first to the right and then to the left. Hold your arms out straight at shoulder height. The greater the degree of rotation, the greater the amount of work the obliques (the muscles of the outer abdominal area) will have to perform. These muscles play a key role in dynamic rotational sport skill performance. The medicine ball toss This is a more familiar plyometric trunk move, in which you stand side-on to a training partner (or a wall), throw and catch the ball when it is thrown back to you (or rebounds from the wall). The move develops the plyometric muscular action in the oblique muscles when you catch the ball with two hands and then rotate quickly away from and then towards a partner/wall before throwing the ball back. Tornado ball wall chop The tornado ball is a polyurethane ball on a length of sailing rope. It was specifically developed for generating rotational speed and power. The 'wall chop' can be performed kneeling, sitting or standing, and with varying angles of 'chop'. For the standing version, position yourself about one metre away from a wall, with your back to it. Hold the tornado ball with two hands and then rotate and swing it either to your left or right, so that it hits the wall. It will spring back towards you with great force, and you should be braced and ready to control this reaction so you can immediately swing into another chop. It is this rapid transference of power that evokes the plyometric response.
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Agility In sport, agility is characterised by fast feet, body coordination during change of direction and sport skill performance, and reaction time/ability. It's an amalgam of balance, speed, strength, flexibility and coordination. Although an athlete's agility relies heavily on optimum sports technique, it can also be enhanced by specific conditioning. There are numerous agility-enhancing drills, systems and items of equipment available to today's athletes and their coaches. The 'science' of agility (and speed and power) training has made enormous strides in recent years – particularly in terms of its accessibility to the mainstream sporting world. Agility training often dissects a sports skill. A particular skill, such as the fast stepping ability of a rugby player, is broken down into its constituent parts, which are then specifically trained. It's all about patterning and conditioning a heightened physical, neural, sports specific response. Let's consider in more detail the development of fast feet. One of the major relevant tools in the agility-conditioning armoury is the floor-based foot ladder. This is a key element in the Sports, Agility and Quickness (SAQ) system; (SAQ International is the world's leading company to specifically package and market sport specific training, of which more below). SAQ was used by England's Rugby World Cup winning squad and is currently used by many other athletes from a multitude of sports. The floor ladder is laid flat on the ground and numerous running, hopping and jumping drills can be performed through it in forwards, backwards and sideways combinations. Through repetition, these drills enhance fast feet and upper body agility, just like any other aspect of a speed training programme. Speed through a floor ladder can indicate much about a player's quickness. For example, a time of less than 2.8 seconds for men and 3.4 seconds for women through a 20-rung ladder, one foot at a time in each rung, is regarded as 'excellent' for college athletes. Other agility training drills include slaloming in and out of cones, stepping over and around small hurdles, and balance drills. To make the transference of the agility skill even more sport specific, an actual sport skill can also be incorporated with such drills. This could, for example, mean dribbling a football in and out of cones or receiving a rugby pass while stepping through the foot ladder. 82
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Agility speed and endurance performance Working to improve the agility of a dynamic sport performer, such as a footballer, by means of special agility drills seems worthwhile, but are they equally useful to endurance athletes? Research suggests that they can be. One study on young cross-country skiers looked at whether dance training had any affect on the joint mobility and muscle flexibility of the spine, hip and ankle and on the athletes' speed and agility. Cross country skiing is not renowned for quick dynamic movement, but shaving seconds off every turn and jump could add up to significant overall time savings. J of Sports Med Phys Fitness 2002 Sep, 42(3) 282-8 Dance training was selected for the study because of its potential contribution to agility and flexibility. Twenty male and female elite skiers, aged 12-15, took part in the study, with half taking weekly dance training and the other half acting as a control group, with no dance training. Joint mobility and muscle flexibility of the spine, hip and ankle were measured at the beginning of the study and after three and eight months of dance training, and two sport-related tests, a slalom test and a hurdle test, were also carried out. The researchers found that after eight months the dancing skiers had increased their speed by 0.3 seconds over the slalom test. They also improved their speed and agility on the hurdle test by 0.8 seconds after three months and by a further 0.6 seconds after eight months. Furthermore, they increased flexion-extension (forwards/backwards movement) of the upper spine by 7.5° after three months and by a further 1.5° after eight months, while their ability to bend sideways improved by 0.04m and 0.03m respectively over the same period. By contrast, the non-dancers did not improve on any of the variables used in the study. If the dancing skiers had used a more sport specific form of agility training (such as SAQ), the chances are that their gains would have been even greater.



Specific agility conditioning – putting a sports skill under the microscope As I explained earlier, a conditioning exercise, such as a plyometric exercise, can develop agility and power. However, such drills may not exactly match the requirements of playing situations. To make them as sport specific as possible, it is essential for coaches to analyse in detail the agility and movement patterns required for their sport and then construct the most relevant conditioning programme. Foot positioning can be crucial to this process. That's because even though a flat-footed landing depth jump will develop leg power, this may not channel optimally into the actual agility and power a player of a specific sport may require. A sprinter, for example, would benefit more from forefoot landing depth jumps, as the sprint action is performed from a similar foot-strike position. On the other hand, a basketball or volleyball player, or a high jumper is likely to develop greater vertical spring – a key requirement of their sports – through more flat-footed jumps. Muscle firing patterns are very specific, and if the conditioning drill does not mirror the sports skill the result will be less than optimal.
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Section 3: specialised speed training techniques and systems The final section of this chapter offers information on specialised speed training systems. SAQ International As noted, SAQ stands for 'speed, agility and quickness' and is the name of a system patented by SAQ International, a company that aims to improve the speed, power and agility of athletes on a worldwide basis. The foot ladder, as explained, is a key component of SAQ training. Speed tip: Speed can be trained and improved just like any other physical quality, through repetition and overload. Other SAQ techniques include sport specific types of obstacle courses. A course for football or rugby, for example, could involve short swerves through cones, hopscotch, zig-zag runs, long swerves, two-footed jumps over low hurdles, backwards running and turns through 360°. Sport specific skills can be incorporated into these workouts; a rugby player, for example, could receive a pass while running through a foot ladder, and a footballer could dribble a ball in and out of cones. The length of the course, the number of repetitions and the amount of recovery can be varied to introduce less or more fatigue and influence the type of speed being developed. For more information about SAQ: Tel: 01664 810101 Web: www.saqinternational.com The Frappier Acceleration Programme The Frappier system is the brain-child of American John Frappier, who began developing it in the 1980's. After gaining an MSc in sports science, Frappier spent considerable time in Russia, with the US junior gymnastics team, where he gained valuable insight into how the former Soviets trained for speed and power; (incidentally, a great deal of contemporary speed and power training theory is derived from behind the former Iron Curtain). Back in the States, Frappier began working with top American Football players and opened his first acceleration training centre in 1986. Today there are more than 100 Frappier centres, mostly located in North America, although at the time of writing, there is one in the UK. 84
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The Frappier system applies the principles of controlled overload to speed development in a systematic way. All athletes, whatever their sport, are put through an introductory six-week 'level one' programme. This pinpoints their strengths and weaknesses and introduces them to the programme's protocols, particularly the use of the 'super treadmill'. Exponents claim that after this introductory course 40-yard sprint time will be improved by two tenths of a second and vertical jumping ability by 3-5cm. Those after out-and-out speed are then progressed through a 12-level programme, while those in search of speed endurance and endurance speed work through six levels. Both programmes use eight-week training cycles, with 3-4 sessions a week. The 28 mph 'super treadmill' is the key to the system as it allows for the performance of flat and inclined running (up to 40%) under controlled conditions. The acceleration coach is able to stand alongside the athlete while he works, offering not just verbal but physical support – carefully placing hands on the lower back to 'spot' the moving athlete as and when needed. The plyo-press is perhaps the most interesting of the other specialist pieces of speed enhancing equipment used in the Frappier system as it combines weights-based resistance training with plyometric training in one hit, enabling athletes to strengthen muscles in a highly speed specific way. You select the appropriate weight from the weights stack in the normal way, then lie on your back with the machine's pads behind your shoulders within a sort of track. From this position, you are able to generate power to push yourself towards a footplate that you then 'react' against through your lower and upper legs to launch yourself back up the track. The Frappier system also has a rapidly expanding reputation for injury rehabilitation, notably for back and knee cruciate ligament injuries. It has been used by many top international individual athletes and teams, including Bayern Munich, Chelsea FC and Tim Henman. For further details: Tel: 020 8563 0007 Address: Sportdimensions, Prebend Gardens, Chiswick, Web: www.sportdimensions.com
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Chapter Nine



SAMPLE SPEED TRAINING WORKOUTS



This chapter provides sample speed training workouts that you can adapt for your own specific purposes. These 'off the shelf' sessions should be used as guides only since no two individuals will have exactly the same training requirements. It is therefore crucial that you analyse the specific areas you need to work on and devise an appropriate speed training plan. It is impossible to provide plans to cover every speed training requirement in every sport for every time of the training year, so what follows are 'cornerstone' workouts onto which you can graft your particular requirements. You should refer back to chapter 7 to gain a greater understanding of speed training planning and to chapters 6 and 8 for specific speed conditioning exercises. Suggestions are made about where the sample workouts could be incorporated into the speed training pyramid and also about their sports' applicability. It is important to note that many of the exercises are at an advanced level and you could find you need to progress towards them over a period of months – always remembering that it is best to underestimate your capabilities at first. Many of the exercises referred to here have been described in previous chapters.



1. Speed preconditioning workouts for all types of speed Speed preconditioning should be emphasised at the beginning of the training period and used regularly thereafter to prepare and maintain the body for the rigours of speed training and reduce injury risk. Note that elements of preconditioning workouts can be extracted for use in warm-ups and warm downs.
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Preconditioning workout 1 Warm-up: 5-10 minutes of easy jogging Exercise



Duration/intensity



Comments



Lunge walk



4x20m easy



Leg cycling



4x20m



Increase speed as you progress through the repetitions



High knee lift



4x20m



Increase speed as above



Foot drill



4x20m



Increase speed as above



Backwards running



3x30m



Increase speed as above



Sideways skips



2 x 20m each side easy



Increase speed as above



Single-leg squats



3x10 on each leg



With body weight



Calf raises



3x20



With dumbbells



Hamstring bridge



3x10 – 2-second hold



With body weight



Medicine ball sit-up and throw



3x10



You are preparing your body for greater power ability, so don't perform the throws flat-out



Preconditioning workout 2 The workout that follows is based on circuit and circuit resistance training (see chapter 6). The chosen exercises are particularly relevant to sports in which running is a key component. Although circuit and circuit resistance training workouts are great ways to develop strength endurance for those involved in endurance sports, they are also great preconditioners for all types of speed, providing you select the right exercises, maintain your technique and are careful to monitor intensity. These workouts could be continued throughout the training pyramid/ periodisation period for an endurance athlete, field or racket sports player, but would mainly feature in phases 1 and 2 of a sprinter's training pyramid. The coach should manipulate the training variables to achieve the desired outcomes, depending on the specific requirements of the sport in question.
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Warm-up: 5-10 minutes of jogging or other suitable CV exercise Exercise



Repetitions/time on



Comments



Press-up



30 seconds on and off



Perform rhythmically



Hamstring bridge



10 repetitions – hold for 2 seconds



Try to keep relaxed



Sprint arm action



30 seconds on and off



Keep the shoulders down



Sit-up



30 seconds on and off



Emphasise the contraction of the abdominals to pull your torso upward



Standing leg cycling



20 reps each leg



Perform with controlled speed



Sit-up with twist



30 seconds on and off



Perform slowly



Squat jumps



15 jumps



Perform with controlled power and land light on your feet



Dumbbell bench press



20 repetitions



Perform with control and symmetry – use a light to medium weight



Straight leg jumps from side to side



30 seconds on and off



Maintain a slight knee bend and land light



2. Acceleration workouts Although these workouts should be used in the lead-up to the main competition period, and throughout it for those involved in out-and-out speed sports, such as sprinting (phases 2 and 3 of the speed training pyramid), they also make great power training workouts for those involved in field and racket sports. This is because the athletes involved often have to move their bodies quickly from a stationary or near-stationary position. They would be used throughout the training and competition period at the behest of the coach (see undulating periodisation chapter 7).. Speed tip: Moving the body dynamically from a stationary position is a great power training method in its own right, with great sport specific relevance.
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Acceleration work out 1 – for sprint athletes (also provides useful conditioning for other sports requiring running-based acceleration) Warm-up: 5-10 minutes of jogging and specific warm-up exercises. Exercise



Repetitions



Comments



Speed bounds



4x20m with full recovery



Concentrate on pushing the ground backward



Sprint starts



4x20m with full recovery



Perform at 90% effort, translating the speed bound drive to the sprint start drive. Stay low to aid your acceleration



Sprint start from press-up position



6x10m



Concentrate on a dynamic move from the floor, driving your arms as powerfully as you can



Acceleration workout 2 – for rugby and football players Football and rugby players require dynamic multi-directional acceleration. However, unlike sprinters, they need it over comparatively short distances, as a break by a rugby player, for example, can breach the defence and open up the game in just 5-10m. The drills described in acceleration workout 1 should therefore be used to develop a base of acceleration speed that can then be enhanced by the specific drills that follow. Warm-up: 5-10 minutes of jogging and specific exercises Exercise



Guidance



Repetitions



Comments



Sideways turn and 10m sprint



Stand sideways on to the direction of acceleration, turn and drive the legs back to accelerate as fast as possible over 10m. As with the sprinter, a low driving position will assist acceleration



10 in both directions with 1 minute recovery



The drill can be made more specific – eg a rugby player could carry a ball
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Exercise



Guidance



Repetitions



Comments



Two player spin and sprint



Two players stand 1m apart. On a command, they turn away from each other to run in the same direction towards a ball or cone



10 – practising turns to the left and right



A low body position and driving arm action is crucial to maximising acceleration



Various floor ladder foot speed drills



Take low steps and concentrate on foot ground contact



20-30 with incomplete recovery to simulate match fatigue



Practise running through the ladder, forwards, backwards and sideways



3. Speed endurance workouts for sprint athletes Speed endurance workouts for 100 and 200m runners 80/100/120/140/160/140/120/100/80m runs This is an 'up and down the clock' workout, with runs performed at 80% effort. As a guide (and this applies to all this type of speed endurance training), the recovery should be sufficient to allow you to perform each run at the required intensity without significant 'fading'. When you can no longer do this, the session should end, or the recovery period increased. 2 x 3 x 150m runs, divided into 50m fast, 50m relax and 50m 'attack' This type of workout is intense but maintains quality and is a good way to link the development of the speed endurance developed in phase 1 of a training pyramid to that required in phases 2 and 3, when increased speed becomes more of a prime concern. The distance of the runs can be reduced as the competitive season approaches, with runs performed in the same way over, shorter distances ie 90m and 60m. These speed endurance-type workouts should be used during all phases of the sprinter's speed training pyramid/periodisation programme. However, to bring about a performance peak, the volume (number of runs) should be highest at the beginning of the training year, while the quality (speed of the runs) should increase as the competitive season approaches. The rest variable will have to be adapted accordingly, with more used to increase run quality. In-season speed endurance session for a sprinter  3x 150m @ 90% effort – 8 minutes recovery between runs;  2x 2 x 120m @ 95% effort – 4 minutes recovery between runs and 15 minutes between sets. 90
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Why 90/95% effort? Just taking the edge off flat-out running enables athletes to relax. Relaxation is a fundamental aspect of running fast – indeed some coaches argue that it is the most important aspect, since excess strain – in the shoulders and neck, for example – will impair speed. Also, as explained earlier, it is not possible for athletes to run flat-out all the time in training without impairing speed or sustaining injury.



4. Endurance speed workouts for endurance athletes These workouts are not dissimilar to those described for speed endurance in sprinting. However, endurance athletes also need to perform workouts that are much more aerobic in nature. Although shorter workouts may not be their top priority, it is nevertheless true that, all other things being equal, speed is the key success variable, however far you run, cycle or swim. Endurance speed calls for high speeds sustained over long periods. To develop this ability, efforts can be made at, above or below race pace in training. For example, an 800m runner could perform a 4 x 200m track workout, with the first and last efforts run at 110% of average race performance and the middle two at 100%. A one-minute jog recovery after each 200m would allow for each run to made at target speed. Rowers often perform intense speed endurance workouts that boost their anaerobic ability and lactic tolerance. These workouts are usually performed from phase 2 onwards in a basic training pyramid, continuing into the competitive cycle before tapering to a peak. Phase 1 emphasises aerobic (steady state workouts). Speed tip: Six weeks may be all that is needed to bring an endurance athlete, such as a rower, to a peak after months and months of much slower aerobic work. Here are a couple of endurance speed workouts that could be used by cyclists, runners and rowers. Note that, while these are highly effective, they are also very tough and should be tackled only by the well-conditioned – and even then no more than 2-3 times a week, with at least a day's recovery in between. These workouts also should be used only in training cycles that last 6-8 weeks and should not be performed close to competitions because of the high levels of fatigue they generate. 10 x 1-minute efforts at 95% with 90 seconds' easy-paced recovery What's easy paced? A cyclist, for example, would ease down the gears and cycle at 80rpm, while a rower would just 'paddle' as he prepared for the next interval. 91
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3-5 x 5-minute intervals with 5.30 minutes' recovery. Intervals performed at 85% effort, recovery as above This session is quite ruthless: depending on your condition, the second or third interval will be extremely tough – and at that stage you still have one or two more repetitions to do! I have used such workouts while training for indoor rowing competitions and found them very taxing both physically and psychologically. However, I could virtually feel my condition (speed and power) improve almost immediately. Nevertheless, and to reiterate, these workouts should be used sparingly if you don't want to run the risk of over-reaching yourself (overtraining). Although the problem of over-reaching is not covered in detail in this PP special, symptoms include sleeping problems, continued aching of muscles and joints, increased anxiety and greater susceptibility to illness. Watch out for such symptoms, whatever your speed training goals, if you don't want your training programme interrupted. It is beyond the scope of this PP special to go in to detail about specifically training the aerobic system for endurance speed.



5. Speed for rugby, football and tennis These and similar sports require 'irregular' speed patterns. Unlike a sprinter, who knows exactly how he will have to apply his speed, a rugby player has to apply his speed according to match requirements and therefore relies more heavily on 'intuition' and the ability to 'read' in-game situations. As explained earlier, agility and turning ability are integral to speed success in these sports, and sprinting in a straight line does not have direct transference to these capabilities, although it can provide a highly useful speed foundation. Turning and rotational agility speed can be significantly improved with the right training, however. The drills that follow (and other similar ones) should be included in all phases of the speed training pyramid/periodisation programme for field and racket sports players. Rugby Holding a ball, jog 10m then sprint diagonally 10m to a suitably positioned cone. The angle and direction of 'cut' can be changed to develop a full range of agility speed and acceleration ability. Variations: An additional cone could be placed 10m in front of the first target and then another 15m further on at another angle. On completing his first agility cut, the athlete slows to reach the second cone, then sprints to the third one.
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For even greater specificity the drill could start with the player lying on the ground without a ball, to simulate the match situation of having to get up quickly and into 'play', as happens after a tackle or a ruck. Additionally, a rugby skill could be performed after the first or second cut – eg, a pass or a kick.



6. Rotational/agility speed conditioning training for all sports The workout ideas that follow can be used by all athletes in running-based sports to develop a foundation of specific rotational and agility speed and power, and also for preconditioning purposes. Like the preconditioning workouts (see 1 above), the exercises can be combined into a single workout or used as elements of a speed specific warm-up. The workouts would be performed throughout the training pyramid, but would be of higher volume in phases 1 and 2 and made more specific in phase 3, with a commensurate increase in intensity. If involved in a team sport or a sport with multiple competition demands, they would be used at the discretion of the coach throughout the playing and competition period (see undulating periodisation chapter 7). Warm up with 5-10 minutes of jogging. Floor ladder drills  Run through the ladder, one foot in each rung at a time, 3 times, with walk-back recovery, gradually increasing speed with each repetition;  Run through the ladder backwards, one foot in each rung at a time – repetitions and rest as above;  Skip sideways through the ladder, one foot in each rung at a time – repetitions and recovery as above. With this drill, drop your butt towards the ground, keep your arms outstretched in line with your shoulders and remain 'light' on your forefeet;  Diagonal bounce: stand facing the ladder and perform a two-footed, straight-leg jump into the first rung, then spring diagonally to your right, just outside the foot ladder and in line with the second rung. Now, from the two-footed landing position, spring diagonally back into the third rung, then spring diagonally to the left, opposite the fourth rung, and back into the fifth. Continue until you have travelled the length of the floor ladder. Rest and recovery as for the previous exercises. Training tip: Make your ground contacts light and fast when performing floor ladder drills. Turn and sprint drill Stand with your back to a cone placed 10m behind you. To a command, turn and sprint past the cone. Do 5 repetitions turning to your right and 5 to your left. 93
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Technique tip: Keep your body low as you rotate and your initial steps short, while driving the ground away behind through your feet. Compass run Using 5 cones (or suitable markers), place one in the centre of the 'compass' and the others 5m away from it at the compass points. Start from the centre cone and run and touch each compass point cone. Always return to the centre cone before setting off for the next one. Time your efforts. Do 3 repetitions, with 4 minutes' recovery between each. Variation: Run backwards from the centre cone to each compass point, stopping in line with each cone and sprinting (forwards) back to the central cone before adjusting your position and running backwards to each other compass point. Technique tip: Perform this drill with control in the early stages, while you develop confidence and skill, as the turning and the changes from backwards to forwards running can be very demanding. Medicine ball drills Medicine ball throw with rotation. From a feet just beyond shoulder-width apart stance, hold a medicine ball with your hands placed on the sides of the ball. Bend your knees and rotate to your right, taking the ball well beyond your right hip. Swing the ball back past your hip, lifting it as you do so. Perform a few more preliminary swings like this before throwing the ball as far as you can. Perform 10 repetitions to your right and 10 to your left. Take 30 seconds' recovery between throws and 1 minute between left and right sets. Technique tip: Lifting through your legs and hips will add distance to the throw. Medicine ball run, pick-up and throw. You'll need a partner for this drill. Place two cones 10m apart and a medicine ball by the furthest one. Run to the cone, pick up the medicine ball and, in one movement, throw the ball with a chest pass to your partner, turn and run back to the first cone, touch it, turn and run back to the second cone to pick up and throw the (now replaced) medicine ball again. Do 2 x 10 repetitions with 5 minutes’ recovery. Bend runs On a running track, run 30m at 90% effort, with a 10m rolling start round the bend in an anti-clockwise direction. Do 5 repetitions, taking 90 seconds' recovery. Then do the same in a clockwise direction. Variation: Run different parts of the bend so you get used to running into and out of a curve.
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8. Over-speed workout for sports requiring out and out speed Most of these over-speed running techniques were described in chapter 8. When performing these workouts, quality must be paramount and fatigue carefully managed to make sure the nervous system is not impaired by tiredness. It is equally important to 'fire' your muscles yourself rather than allowing gravity or the elastic chord to pull you to faster speeds without your own effort. It is also useful to perform some normal sprints after your overspeed runs in order to start translating the feeling and actuality of running faster into your unassisted performance. A typical workout – using a slight downhill gradient or an elastic chord – is as follows: 3 x 3 x 40 sprints. 2-3 minutes' recovery between runs and 5 minutes' between sets. For downhill sprints, use a 20-30m run-on, as you do not want to waste valuable energy accelerating hard to get up to and beyond your normal unassisted sprinting speed. Elastic chord sprinting requires a period of more gradual acceleration before the 'whip' of the chord kicks in. Take 8 minutes' recovery , then do 3 x 30m sprints on the flat with a 15m acceleration run-on. Keep the 'over-speed' feeling in your mind as you complete each repetition – 3 minutes' recovery between runs. For a sprinter, over-speed runs should be included in the lead-up to the competitive season and during the season, at times, to act as a speed boost. For those in sports with multiple competitions, over-speed runs should be used 'sensibly' within the undulating periodisation model. Speed tip: Former Eastern Bloc sprint coaches used to recommend sandwiching a week of on the flat sprinting between weeks of uphill and downhill sprinting, to aid the development of optimum out-and-out speed Obviously, all other elements of the speed conditioning mix, including weight training and plyometric work, would also be included in the training programme to maximise adaptation.



Throwing lighter balls For those in throwing field events and throwing-based sports, such as cricket bowling and fielding and baseball pitching, using lighter implements and balls can increase throwing power and speed. However, as with over-speed running, throwing greater distances and achieving greater arm speeds with lighter implements will be of no use if the benefits are not channelled into your sport. To make sure this happens, you should not spend too long 95
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throwing lighter balls/implements within a training period without experiencing the real thing. Research has shown that the following type of workout is particularly useful in improving throwing/arm speed. On a set by set basis: 1 throw implement 5% heavier than standard implement; 2 throw implement 5-10% lighter than normal weight; 3 throw normal weight implement. Workouts for conditioning all types of speed The workouts that follow are more general speed conditioners, designed to improve the ability of your muscles to express power quickly. They are less sport specific than the workouts described previously, in that the movement patterns involved are less closely matched to those actually required in a sport speed situation. However, these workouts are equally important in helping athletes to prepare their bodies for the optimisation of speed, as a muscle strengthened by (for example) weight training or plyometric work will be able to express greater speed and power. As with the more specific workouts, their place within the overall training plan is indicated. Power combination workouts Power combination training combines weights and plyometric exercises in a workout designed to generate a heightened physiological response in fast twitch muscle fibre. With regular use of these workouts, the power and speed ability of these fibres will be enhanced, resulting in greater speed potential. 1. Power combination workouts suitable for use at the beginning of the training year (level one of the speed training pyramid) Suitable for the majority of speed development needs. This workout combines relatively high numbers of repetitions with low loadings to develop a foundation of power. You should progress to and beyond the repetitions and sets identified in this workout through phase 1 and the initial part of phase 2 of the speed training pyramid. To perform the workout, alternate the weights exercise set with the plyometric one (contrast training methodology).
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It is important to note that power combination training may be less effective at conditioning speed in endurance athletes (e-link to the interference effect). However, the type of session set out in this table, with its emphasis on higher repetitions and shorter recoveries, should offer a reasonable physiological match. Coaches and athletes in endurance sports may find that briefer recovery makes for even greater specific conditioning benefits (as would the selection of more sport specific exercises). Weights/body weight exercise – repetitions and sets



Plyometric exercise repetitions and sets



Recovery



Squat 3 x 12 @ 60% 1RM



Jump squat 3 x 12



45 seconds between plyometric jumps and 90 seconds between sets



Calf raises 3 x 15 @ 60% 1RM



Calf jumps, 3 x 10 1 x 12 straight up straight down, 1 x 10 side to side, 1 x 10 straight up



Recovery as above



Single-leg squats 4 x 10 (body weight, left and right)



Hops on the spot 4 x 10 (left and right)



Perform all your right leg squats and hops first, before exercising the left leg, take 45 seconds after each set of squats and hops on the spot, and 1 minute between left and right sets



Lunge 4 x 15 holding light dumbbells



Split jumps 4 x 15



30 seconds between each exercise



Bench press 4 x 20 with light dumbbells



Standing medicine ball chest pass 4 x 15



30 seconds between each exercise



Crunch sit-up x 10



Medicine ball sit-up and throw (overhead throw) x 10



30 seconds between each exercise



2. Complex training workout suitable for the main power building phase of the training year (level two of the speed training pyramid) Suitable for sprinters, jumpers, volleyball and basketball players (among others)
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This and similar types of power combination workouts should be performed in the latter stages of phase 1 and throughout phase 2 of the speed training pyramid, for those involved in out-and-out speed sports, such as sprinting and high jumping. In the competitive phase (phase 3 of the speed training pyramid) one session every 10-14 days, performed at a reduced intensity, should be enough to maintain speed and power. A similar regime would also be of benefit to martial artists in the lead-up to their competitive season (elink to martial arts periodisation). Team and field sport players should use this type of workout pre-season. Increasing the weight lifted (up to 70-80% of 1RM) and reducing the numbers of repetitions (4-6) while focusing on quick, strong and dynamic movements will increase muscular power output, particularly from type IIb fast twitch fibre. Note that both body weight and light weights exercises are included in the workout as this allows speed of movement and selected exercises (like the sprint arm action) to be very sport specific. Weights/body weight exercise – repetitions and sets



Plyometric exercise repetitions and sets



Recovery



Leg press 3 x 6 @ 80% 1RM



Two footed ('bunny') jumps 3 x 6 for distance



Two minutes between weights and plyometric sets



Bench press 3 x 6 @ 80% 1RM



Medicine ball chest pass against wall – 3 x 8



Recovery as above



Calf raises 3 x 8 @ 80% 1RM



Calf jumps – 3 x 8



Recovery as above



Single leg squats 3 x 6 @ 80% of 1RM



4 hops for distance from 5 stride approach



Recovery as above



Cleans 3 x 5 @ 75% 1RM



3 x 20m sprints – with a 15m run-on



Recovery as above



9. Weight/strength training workout for endurance athletes Weight and strength training exercises, ideally as sport specific as possible, should be used to promote positive adaptation and minimise the interference effect (e-link). The workout that follows is designed for rowers:
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Exercise



Repetitions



Recovery



High pull



20



None, move straight to next exercise



Single-leg press



10 each leg



As above



Seated row



20



As above



Double-leg press



20



As above



Bench pull



20



As above



Sit-up



20



As above



Jump squat



20



As above



Back extension



20



As above



Easy rowing on machine



4 minutes



As above



10. Weight training for swimming Again, these exercises have been selected on the basis of being as specific as possible to the sport in question. Be aware, though, of the limitations of weight training in terms of directly conditioning speed, as explained in chapter 6. Analysis of the basic mechanics of swimming front crawl  Action of the arms: pulling the body through the water;  Action of the legs: kicking through the length of each leg to push the body through the water Prime consideration: the stroke has to be performed against the resistance offered by the water – resistance that increases in terms of the forces involved as speed is increased. Solutions: Specialised weight training machinery – normally incorporating a hydraulic mechanism – has been developed to offer a constant and controlled resistance. Where such equipment is available, resistances can be established that are similar to those encountered in the swimming pool. These machines should allow you to perform similar exercises to those described below using standard high- and low-pulley cable machines. When using cable fixed weight equipment, the weight selected should allow speed of movement to be similar to that of the swimming stroke and rate. Cable rotational front pull For the arm action of the front crawl Use a high-pulley machine with a handle grip. To perform the exercise, kneel down on one knee to the side of the machine, keeping your back in a neutral 99
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position and your shoulders wide. Reach up and grab the grip, keeping your hand high and slightly out to your side. Pull the grip down and lower your arm across your body in a rotational movement until your hand is next to the opposite hip. Finally, control the weight to back to the start position to complete one repetition. Do 4 x 20 repetitions, alternating arms, with a 60second recovery period between sets. Training tip: Keep your body braced throughout the movement and maintain a slight bend at the elbow. Cable hip extension Use a low-pulley machine with a foot stirrup attachment. To perform the exercise, face the machine with the ankle strap attached to one leg. Lift this leg from the floor and take up the slack in the cable. Make sure you are balanced and that you hold onto the machine's frame for added stability. Sweep your leg back to lift the weight. Stop when your upper body wants to pitch forwards, and return your leg to the starting position. Do 20 reps, recovery as above. Training tip: Focus on your rear leg muscles throughout the exercise.
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