
      
      
         [image: Cover]

      
   
      
      Copyright

      
         Neither this exercise program nor any other exercise program should be followed without first consulting a health care professional.
         If you have any special conditions requiring attention, you should consult with your health care professional regularly regarding
         possible modification of the program contained in this book.
      

      Copyright © 2003 by Triathlete Magazine

      All rights reserved.

      Warner Books, Inc.

      Hachette Book Group

      237 Park Avenue

      New York, NY 10017

      Visit our website at 
         www.HachetteBookGroup.com
      

      First eBook Edition: March 2010

      ISBN: 978-0-7595-2754-6

      
   
      
         In memory of Ryan Niles, who embodied the spirit of triathlon.

   
      Contents

      Copyright

      Foreword

      Introduction

      Chapter 1: Principles and Methods

      Chapter 2: Getting Equipped

      Chapter 3: Swim Training

      Chapter 4: Bike Training

      Chapter 5: Run Training

      Chapter 6: Putting It All Together

      Chapter 7: Successful Racing

      Chapter 8: Staying Healthy

      Chapter 9: Mental Training

      Chapter 10: The Triathlete’s Diet

      Glossary

      Appendix: Triathlon Resources

   
      Foreword

      
         During my 15-year career in triathlon I tried just about every exotic training technique and philosophy available. But I always
         came back to the few simple methods and principles that, when executed over and over and over, made the crucial difference
         between a good finish and a great one. Simpler was always better.
      

      I liked the idea of following a program that was so complicated, I felt I needed a graduate degree just to decipher it. The
         searching side of me thought if I could barely understand the training schedule it must be good for me. But the practical
         side of me, which cared only for effectiveness, knew that a small handful of proven training practices applied day after day
         was the factor that would separate me from my competitors at the finish line.
      

      This is not to say that I did not keep learning and refining my approach throughout my career, because I did. This is where
         my searching side came in handy. It drove me to continually try new means in the quest for improvement, while my practical
         side made sure that I carefully scrutinized each of them and kept only what worked.
      

      The result of this approach, combining simplicity and exploration, when applied with a good amount of consistency, was six
         wins at the Hawaii Ironman World Championship and titles at virtually every other major event on the planet. I’m pleased to
         say that this same philosophy is reflected in a clear, comprehensive and useful way in Triathlete Magazine’s Complete Triathlon Book. I firmly believe it is the best philosophy not just for world champions but for everyone who seeks improvement and enjoyment
         in the sport of triathlon.
      

      This book does more than simply tell you how to prepare your body. 
         Its broad-based approach will give you the tools you need to do everything, from selecting and using equipment to preparing
         mentally for competition. I am confident you will see that the information in the pages ahead will not only help you go from
         the first step in training to success in racing, but will also take you on a journey of personal growth through the world
         of sports.
      

      So dive in. Find out what really works in training. Explore what it means to be alive through competition and how great the
         journey to the start line really can be. Set in motion the plan that will take you to the exhilaration of seeing the finish
         line banner coming into sight!
      

      Triathlete has long been a leader and authority in the sport. And above all, it has helped countless men and women of all ages around
         the world celebrate life through their own personal victory in triathlon. This book is long overdue and is everything I could
         have hoped for from such a trusted source. Enjoy it start to finish.
      

      Mark Allen

   
      Introduction

      
         A few years back, Triathlete ran a monthly department called “My First Triathlon” in several consecutive issues. We invited our readers to write down
         and submit the story of their first triathlon experience—whether pleasant or painful, triumphal or tragic, or even comedic.
         Each month, we selected a particularly interesting story and published it. When we came up with the idea for this department,
         we expected to receive just enough submissions to constitute a legitimate contest.
      

      We got a flood of submissions. And in retrospect, we should have anticipated it, because we, the staff of the magazine, had
         all done first triathlons ourselves, and they had changed our lives, just as the lives of the hundreds of our readers who
         wrote to us had been changed by their own experiences. This was the one theme that recurred in every single story we received.
         The details were always different. Some readers suffered hugely in their first triathlon, while others coasted. Some went
         fast, others went slow. Some got hooked sometime during the race itself, while others realized they were hooked only after
         they’d crossed the finish line. But they all got hooked.
      

      You can’t ever forget your first triathlon. Nor can you go through the process of preparing for a triathlon without experiencing
         a transformation both physical and mental. And it’s all good. You become fitter than you’ve ever been, you look great, you
         feel great, and you start to enjoy using your body like you haven’t done since you were a kid. At the same time, you develop
         discipline and focus, you gain confidence, and when you do cross that first finish line, you receive an infusion of good old-fashioned
         self-respect that can never be taken away from you. Nor does it end there. Being a triathlete is a journey of discovery that
         rewards you as long as you care to 
         pursue it. People ask me all the time why I do triathlons, and train so hard for them. These are the things I tell them.
      

      If you’ve done one or more triathlons, you know what I’m talking about. If you’re preparing for your own first triathlon,
         you’ll understand what I’m talking about in due time. In either case, this book is for you. Its aim is to provide you with
         all the information, perspective, and motivation you need to reap the many benefits of the triathlon lifestyle in the fullest
         measure for as long as you care to receive them.
      

      It all begins with a simple goal: to swim, bike, and run your way from a starting line to a finish line as fast as you are
         able. It is in the process of pursuing this simple goal that all the real rewards of being a triathlete are gathered. On one
         level, this book is all about helping you become faster. In it, I will show you how to select and use equipment for speed,
         how to construct a training program that will maximize your fitness (hence your speed) for your next big race, how to fuel
         your body for performance, and so forth.
      

      On another level, though, the pages that follow are equally concerned with helping you derive the greatest possible enjoyment
         from the whole triathlon experience. And so, at the end of each of the book’s ten chapters, you’ll find a special section
         that’s strictly lifestyle-related, and in Chapter 9, “Mental Training,” I’ll spend as much time talking about such things
         as balancing your pursuit of triathlon with your important relationships as I do about matters like overcoming pre-race nerves.
         I just don’t think any triathlon book could call itself “complete” without addressing the sport in its proper context—your
         life!
      

      Yet this is not a fluffy book. I have written with the highly competitive triathlete in mind as much as the beginner. It wasn’t
         difficult, either, because the same general principles and methods apply to all triathletes, from the back of the pack to
         the front. Every triathlete wants to improve. Lasting improvement comes when you are able to consistently learn from your
         training and racing experiences and use this knowledge to refine your future preparation and execution. More than mere information,
         this ability depends on a certain kind of experimental approach to the sport that, in my experience, even most veteran triathletes lack. Only when you have the tools you need to
         keep learning from and refining your pursuit of triathlon are you truly in control of your development as a triathlete. If
         this book has a training philosophy, I just stated it. I want to put you in control—real control—as a triathlete, whether
         you’re an anxious newbie or a trash-talking stud (see “Triathlon Slang” on page 128) looking for a final edge.
      

      If you have any questions, e-mail me: fitwriter@hotmail.com. Otherwise, I hope to see you on the starting line!

   
      CHAPTER 1

      Principles and Methods
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         In 1978, a small but spirited group of endurance athletes completed the first Ironman Triathlon (2.4-mile swim, 112-mile bike,
         26.2-mile run), just to see whether they could. The following year, many of the same athletes and a few new joiners completed
         a second Ironman, just to see whether they could do it better. What made these early triathletes confident that they could do better was the fact that they were able to try different ways of preparing for the second Ironman based on what had been
         learned in preparing for and attempting the first. For some of the participants, this was as simple a matter as swimming,
         cycling, and running in the months preceding the race, rather than doing just one of the three! This pattern of practical and incremental
         learning continued to unfold as the number and variety of triathlon events and participants rapidly multiplied over the ensuing
         years. Such has been the evolution of the art of triathlon training.
      

      “In the beginning, we really had no idea what we were doing,” says triathlon legend Mark Allen, who did his first Ironman
         in 1982. “There was very little information available about how to train for three sports at such distances.” Allen and the
         other first-generation triathletes gradually chipped away at this information gap by borrowing various training practices
         from swimmers, cyclists, runners, and one another, and retaining only those that worked best.
      

      Today, thanks to the efforts of Allen and his peers, triathlon training is fairly standardized. We now have a comprehensive
         set of established principles and proven methods of training that take much of the guesswork 
         out of the process. Many triathletes still defy these guidelines, through ignorance in some cases and head-strongness in other
         cases, but the consequences are always bad. Yet this is not to say that all wise triathletes train the same. The framework
         of guidelines is not so narrowly defined that there isn’t room for distinct training philosophies, and furthermore, one of
         the established rules of triathlon preparation is that training must be customized to the individual. This is one of the reasons
         that understanding the principles and methods of triathlon training is so important—it gives you a foundation to support your
         own training decisions. It allows you to take true ownership of your development as a triathlete.
      

      I have distilled the established principles and proven methods of triathlon training into eight rules, which I will now share
         with you in a sensible order. The present chapter will remain fairly general and abstract. In subsequent chapters, I will
         show you more specifically how to apply these rules concretely to your training and racing.
      

      Rule #1: Train for Endurancee

      Endurance is the ability to perform relatively intense work over an extended period of time, or, put another way, the ability
         to delay the onset of fatigue. Because even the shortest triathlons take at least an hour for the fastest athletes to complete,
         triathlon is duly classified as an endurance sport. Therefore, triathlon training is mostly about maximizing endurance.
      

      What gives a well-trained triathlete the ability to swim, bike, and run at a fairly high rate of speed for a long time? There
         are two key factors. Above all it is the ability to conserve an energy source called glycogen that allows the well-trained triathlete to swim, bike, and run far. And above all, it is the ability to rapidly transport
         oxygen to the working muscles to metabolize glycogen and other fuels that allows the well-trained triathlete to maintain a
         high rate of speed while going far. Here’s why.
      

      The human body is capable of two forms of energy metabolism, aerobic and anaerobic. The specific form that predominates at any given time is determined by the intensity of the movements being performed by the body. Intensity is basically the rate at which your body is burning energy during
         exercise (which is closely correlated with rate of speed in swimming, cycling, and running).
      

      In aerobic metabolism, oxygen drawn from the atmosphere is used to burn mostly carbohydrate and fat for energy. The advantage
         of aerobic 
         metabolism is that it can continue for quite a long time—how long depends on the precise intensity. Its disadvantage is that
         60 to 80 seconds are required to create usable energy in this way, and so aerobic metabolism cannot support work of the highest
         intensities (such as sprinting).
      

      To supply energy for very high-intensity movements, the body relies on anaerobic metabolism, in which carbohydrate is broken
         down without the use of oxygen. The advantage of this system is that it provides energy far more quickly and efficiently than
         aerobic metabolism. Its disadvantage is that glycogen breakdown without oxygen results in rapid production of the compound
         lactic acid (also called lactate), which accumulates in the blood and inhibits movement.* As anyone who has experienced it can attest, working above this anaerobic threshold, or lactate threshold, produces the sensation that one’s muscles are spontaneously turning into pudding.
      

      It’s not an all-or-nothing threshold. When you’re exercising between the anaerobic threshold and all-out sprint intensity,
         your body gets some of its energy aerobically and some of it anaerobically. It uses all the oxygen available and lets the
         lactate system take up the slack. But you can go a lot further when working just below the anaerobic threshold, where your
         body can clear away lactic acid as fast as your muscles produce it, than you can go when working just above the threshold,
         where the balance turns in favor of lactate. There’s not a triathlete on earth who can sustain an anaerobic effort long enough
         to complete even a short triathlon. Hence, the faster you can swim, bike, and run while remaining below this all-important threshold, the faster you can do a triathlon. It all depends on how rapidly your body can supply oxygen
         to the muscles for fuel metabolism.
      

      The best way to enhance your body’s capacity for oxygen delivery and lactate clearance, and to thereby increase your anaerobic
         threshold, is by spending a lot of time training beneath the anaerobic threshold and somewhat less time training right at
         or just slightly above it. This kind of training increases lactate transporters in the blood and stimulates a variety of physiological
         adaptations that assist in oxygen delivery: a stronger heart, thicker blood, more “aerobic” enzymes in the muscle cells, and
         so forth. This explains the importance of oxygen delivery to endurance. Now, how about conserving glycogen?
      

      It’s like this. Your body can break down carbohydrate, protein, and fat for fuel. Protein is the body’s least preferred energy
         source because 
         muscle tissue must be destroyed in order to release protein energy. This only happens in any significant amount late in workouts
         when the body is getting desperate. The human body has an almost boundless supply of fat fuel.* However, releasing energy from fat is slightly less efficient than releasing fat from carbohydrate, so the body tends to
         burn carbohydrate preferentially for energy during exercise, especially at higher intensities. Also, the body cannot burn
         fat alone, but must always burn it with a small amount of carbohydrate, whose supply is much more limited than the fat supply.
         A well-trained endurance athlete working just below the anaerobic threshold will see his or her carbohydrate fuel stores more
         or less depleted in about two and a half hours, at which point the athlete will be completely exhausted and unable to continue.
         Carbohydrate depletion is therefore almost always the cause of exhaustion in aerobic-intensity exercise.
      

      Endurance training enhances the body’s ability to store and conserve carbohydrate fuel. If you consistently do longer workouts
         that deplete these stores, your body will respond by stashing away more carbohydrate between workouts. Your body will also
         adapt to these longer workouts by producing more fat-burning enzymes, enhancing your body’s ability to use fat for fuel.
         This will decrease the rate at which you burn carbohydrate during aerobic exercise and greatly increase the duration you’re
         able to continue it.
      

      Carbohydrate depletion is considered to be the primary agent of fatigue in endurance sports, but there are two others. One
         of them is central nervous system fatigue (commonly referred to as central fatigue). Unlike your muscles, your brain gets its energy exclusively from glucose. When your blood glucose level drops during extensive
         exercise, a biochemical chain reaction occurs that results in a shift in the balance of certain hormones in your brain. The
         result is simply that you start to feel miserable and lose the urge to continue, and at the same time, the neural signals
         telling your limbs to move are inhibited. These symptoms generally emerge at the same time as muscle fatigue, because they
         share a root cause (depletion of carbohydrate fuel). Hence, the same training methods that extend muscle endurance also extend
         the endurance of the central nervous system. But you can also limit the psychological component of central fatigue by developing
         the mental skills needed to overcome late-race suffering.
      

      A final endurance limiter is muscle tissue breakdown. During exercise, the working muscles suffer microscopic tearing. The
         longer you go, the more such damage accumulates, the more sore your muscles feel, and the less healthy tissue you have left
         with which to keep moving. Further damage to the muscles occurs when carbohydrate fuel runs low and the body begins breaking
         down more muscle protein for energy. Consistent aerobic training with periodic long workouts makes the muscle tissue more
         resilient against tearing and also delays the use of protein for energy.
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         Beyond all this biochemistry, another big factor in the endurance equation is what’s called efficiency. In triathlon, efficiency refers to the amount of energy that is required to maintain a given pace in swimming, biking, or
         running. Clearly, less is better, because the less fuel you burn now, the more you’ll have left later. Efficiency happens
         on two levels. One is neuromuscular. By repeating certain movements over and over in training, and at the same time varying
         these movements in certain ways (running both uphill and downhill, fast and slow, for example), your brain learns to eliminate
         waste from the movement signals it sends to your muscles and also to distribute the workload among a greater number of motor
         units within your muscles. The other level of efficiency is technique. Good technique in swimming, cycling, and running is
         that which maximizes power production while minimizing the associated energy cost. For example, rotating the body from side
         to side during swimming reduces water drag and allows one to swim with less energy output. Triathletes can improve their technique
         by doing an appropriate amount of training at a fast pace, because form tends to improve as speed increases, and by performing
         special technique drills in each discipline.
      

      The last thing I’d like to say about the nature of endurance is that it is highly task-specific. For example, training exclusively
         in swimming will make you only marginally better as a cyclist. This is because, by swimming, your body will learn to transport
         oxygen more rapidly mostly to the muscles used in swimming, will increase glycogen storage in these same muscles, and will
         increase efficiency only in the swimming movement patterns. Therefore, as a triathlete you need to maintain a consistent balance
         of training in swimming, cycling, and running in order to improve in all three.
      

      Rule #2: Train Specifically

      
         One of the more commonsensical rules of triathlon training is that it must be as specific as possible to the demands of racing.
         Put another way, triathlon training needs to closely model the various circumstances of racing, because only by doing this
         can you stimulate the physical adaptations needed to prepare your body for an optimal race effort.
      

      Of course, there is a limit to how closely one can simulate racing in training. Performing a maximum-effort simulated triathlon
         every day is not the best way to prepare for an actual triathlon. There is more than one reason this doesn’t work, but the
         main reason is that you can become better prepared for a triathlon by separating the various demands that racing places on
         the body and preparing for each of them individually. By compartmentalizing in this way, you can stimulate more pronounced
         adaptations of the kinds needed for an optimal race performance. For example, by doing a certain amount of your training in
         each discipline at a faster pace than you could ever maintain in an actual race, you can stimulate greater improvement in
         your efficiency in each discipline. At the same time, by doing a certain number of swim, bike, and run workouts that are longer
         than the swim, bike, and run segments of your next triathlon, you can develop greater endurance in each discipline.
      

      The most basic application of the principle of specificity has to do with training volume. The longer the triathlon you’re
         training for, the more training you need to do in order to develop the endurance you’ll need to finish it or to achieve the
         time goal you’ve set for it. The principle of specificity also applies to the balance of training you perform among the three
         triathlon disciplines. In a typical triathlon, one spends about half the race cycling and the remaining half swimming and
         running. Your training should mimic this time distribution.
      

      Another way to practice the principle of specificity is to simulate the topographical and climatic conditions of your next
         important race in the most useful ways possible in your training. For example, if you are training for a very hilly triathlon,
         you should incorporate plenty of hills into your bike and run training. Even little things like making sure to do at least
         some of your workouts at the same time of day as your approaching race or races can help you adapt more specifically to the
         demands of a race. With the same rationale, I recommend that you do some amount of your swim training in open water before
         any triathlon, instead of swimming only in pools.
      

      Rule #3: Train Progressively

      
         In order to stimulate an adaptation in any given system of your body, you must overload that system. In movies, the word “overload” is used only when something is about to explode. But in triathlon training, overload
         is your friend, as long as it’s progressive in nature.
      

      The principle of progressive overload is based on the fact that the body adapts best when it adapts gradually and consistently.
         A training effort represents an overload when it subjects a system of the body to a stimulus that is slightly unusual in type or, more often, degree. (Stimuli that are more than slightly unusual in type or degree will cause injury
         or illness.) If the specific training stimulus is repeated, and not only repeated but also progressively intensified, such
         that it remains always slightly unusual, the affected systems will progressively adapt until the limit of their adaptive potential
         is reached. Adaptations tend to be most rapid in the beginning (good news for beginners) and to slow gradually as this limit
         is approached.
      

      How long you can continue to enhance particular training adaptations through progressive overload depends on a variety of
         factors, not the least of which is the particular adaptation in question. For example, generally an athlete can overload for
         endurance longer than he or she can overload for speed before a break is needed. The sum of the various adaptations we pursue
         through triathlon training is peak fitness. The collective experience of triathletes past and present has consistently shown that one cannot continue to gain fitness
         for more than a few to several months before hitting a peak. This doesn’t mean you’ll never get any faster than you are after
         your first six months of triathlon training. It just means you need to rest and then repeat the whole training process from
         the beginning in order to reach a higher fitness peak. In this regard people are a lot like plants. We cannot grow or bear
         fruit throughout the year. We are deeply enmeshed in the cycles that control everything in nature.
      

      Among the great challenges of the sport of triathlon is timing one’s fitness peaks to coincide with one’s most important races.
         The two main variables you need to manipulate properly in order to peak at the right time are the length of your preparation
         period and the rate at which you overload your body during it. For the best results, you want to allow enough time to gain
         fitness as slowly as possible without stagnating, because fitness peaks tend to be highest when they are most gradually approached.
      

      Rule #4: Train by Frequency, Intensity, and Duration

      
         There are three main ways to overload your body in triathlon training: by increasing the frequency, the intensity, or the
         duration of workouts. Let’s look at each of these variables independently.
      

      Frequency

      For optimal performance in triathlon, you should train as frequently as possible without interfering with your body’s ability
         to recover adequately from each workout performed. Just how often this proves to be depends on a number of factors, the most
         important of which is how frequently you’ve been training recently. Abrupt increases in exercise frequency are risky. A second
         limiting factor with respect to frequency is the quality of one’s recovery. A full-time professional triathlete whose recovery
         consists of mid-afternoon naps, casual meals, and reading trashy novels, plus eight and a half hours of sleep at night, will
         be able to handle greater exercise frequency than the amateur triathlete whose recovery consists of a stressful full-time
         job, raising three kids, hurried meals, and seven hours of sleep at night. (Sound familiar?)
      

      A third factor that determines how much frequency is appropriate has to do with the nature of the workouts performed. The
         more you vary mode, duration, and intensity, the more frequently you will be able to train. For example, a well-conditioned
         triathlete might continue to recover from a hard track workout while performing a moderate-intensity swimming workout just
         hours later, because the second workout does not significantly challenge the systems of the body that were challenged most
         in the first workout.
      

      Intensity

      Intensity refers to the rate at which your body is presently converting energy into movement relative to your body’s maximum capacity to do so in the modes of swimming, cycling, and running. Intensity is the most important training variable of all
         because it has the most direct relationship to the physical adaptations that result from training. Each level of intensity—and
         the gradations are infinite—imposes a very specific set of demands on the body, which result in specific physical adaptations
         that become more pronounced (up to a point) the more time you spend training at that particular level of intensity. Each workout
         you perform should emphasize one (or occasionally more than one) of the following five intensities, for the sake of stimulating
         the specific adaptations associated with it:
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      Pioneer triathletes like Mark Allen developed the fundamental training methods that most triathletes use today. Robert Oliver

      1. Recovery

      
         This is the lowest intensity of activity that still qualifies as exercise. In fact, well-conditioned triathletes achieve no
         fitness gains from training at this intensity level unless they really push the duration. The purpose of training at recovery
         intensity is not to increase fitness but instead to—you guessed it—recover from recent hard work by increasing circulation and flushing out metabolic wastes.
      

      Recovery-intensity training is appropriate for warming up before workouts, cooling down after workouts, and engaging in active
         recovery between hard efforts within an interval type of workout, in which high-intensity efforts of relatively short duration
         are separated by low-intensity recovery periods, as well as for short workouts following races or particularly hard training
         sessions. For trained individuals, recovery intensity corresponds to roughly 55 to 65 percent of maximum rate of oxygen consumption
         (or VO2 max) and 60 to 70 percent of maximum heart rate (max HR). Recovery pace feels very easy and only begins to feel hard as carbohydrate fuel becomes depleted after some time. For trained
         triathletes, maximum range at recovery pace is several hours. For beginners, there is no such thing as a recovery workout,
         because working out even at 60 percent of VO2 max will increase aerobic fitness for such a person and therefore necessitate recovery rather than facilitate it. Beginners
         who need recovery should walk, stretch, or rest completely.
      

      2. Endurance

      The endurance intensity level is by far the most important training intensity for triathletes. If you were to use just one
         training intensity to prepare for a triathlon, this would be it. In fact, beginners should indeed train at this intensity
         level exclusively for a while (at least 12 weeks) before mixing in any of the higher intensities.
      

      The endurance intensity level is really a broad intensity zone that lies between two physiological thresholds. On the low
         end, it is bordered by the threshold where fat burning peaks and carbohydrate burning overtakes fat as the primary fuel source.
         On the high end, it is bordered by the anaerobic threshold. Endurance workouts serve to increase oxygen consumption capacity
         and improve the body’s ability to metabolize fat for fuel. Very long endurance workouts also improve carbohydrate storage
         capacity. In trained individuals, endurance intensity corresponds to roughly 65 to 75 percent of VO2 max and 70 to 75 percent of max HR.
      

      
         Endurance pace feels anywhere from easy to comfortable in the beginning and gradually becomes more challenging as carbohydrate
         fuel is depleted. For trained triathletes, maximum range at endurance pace is a few hours. Endurance workouts usually take
         the form of long (40 minutes to six hours), steady-pace swims, rides, and runs.
      

      3. Threshold

      The anaerobic threshold is the intensity level at which lactic acid suddenly begins to accumulate rapidly in the blood due
         to the body’s inability to supply oxygen fast enough to break down all the fuel needed for energy, hastening exhaustion. Training
         at or near this intensity level is a very powerful means of improving oxygen consumption capacity, carbohydrate fuel-burning
         efficiency, and lactate clearance capacity, but only for those who have built a solid base of aerobic fitness through lower-intensity
         training.
      

      Note that, unlike the recovery and endurance intensities, which represent general ranges, threshold intensity (as its name
         implies) is a very exact intensity level. Trained individuals will reach this threshold at a precise point somewhere between
         80 to 90 percent of VO2 max and 80 to 90 percent of max HR (depending on fitness level). Threshold pace feels comfortably hard initially and becomes
         gradually and steadily harder. For trained triathletes, maximum range at threshold pace is about an hour. Threshold workouts
         should take the form of sets of long intervals (for example: 3 x 12 minutes or 2 x 20 minutes) separated by active recoveries.
      

      4. Max Oxygen

      When you increase the intensity of swimming, biking, or running beyond the anaerobic threshold, you will soon reach another
         threshold, namely, VO2 max, also called the ventilatory threshold, where your working muscles are taking up as much oxygen as possible. It is important,
         when engaging in max oxygen training, that you do not exceed the minimum intensity level at which VO2 max is saturated, because doing so will decrease the amount of time you’re able to spend at this intensity level and will
         therefore unnecessarily limit the desired training effects, which are to increase VO2 max, carbohydrate burning efficiency, and lactate clearance capacity.
      

      In trained individuals, max oxygen intensity corresponds to 95 to 100 percent of VO2 max and 90 to 95 percent of max HR. Max oxygen pace feels hard initially and uncomfortable within just a few minutes. For
         trained triathletes, maximum range at max oxygen pace is about 15 minutes. Max 
         oxygen workouts are typically performed in an interval format with hard efforts lasting three to five minutes.
      

      5. Speed

      Speed intensity usually corresponds to a pace that is 5 to 10 percent faster than threshold pace, but it can range up to a
         full sprint. Triathletes should use the speed intensity level sparingly, because it’s highly stressful and quite a bit faster
         than race pace. Nevertheless, it serves three important functions for triathletes, and therefore should not be eschewed altogether.
         First of all, it improves your lactate clearance capacity by forcing you to work through acidosis (lactic acid accumulation)
         in a fairly high number of short, high-intensity intervals (e.g., 8 x 2 minutes @ 90 percent of maximum velocity). Second,
         it improves economy of movement, as technique tends to improve at higher speeds. And third, it limits the deterioration of
         raw speed that can accompany heavy endurance training.
      

      In trained athletes, speed intensity corresponds to roughly 100 to 105 percent of VO2 max and 95 to 100 percent of max HR. Speed pace feels very hard from the get-go. For trained triathletes, maximum range at
         speed pace is as little as 15 seconds for a full sprint and no more than about four minutes at a sub-sprint.
      

      Methods of gauging and controlling intensity have been among the hottest training-related topics in the triathlon community
         in recent years. There are several such methods, which include the monitoring of pace, heart rate, blood lactate concentration,
         perceived exertion, and power output. My recommendation is that you rely on pace (that is, time over distance) as your primary
         gauge of intensity and supplement this by using perceived exertion and, if you wish, by using heart rate monitoring for cycling
         and running and perhaps power output as well for cycling. The rationale behind a pace-based approach is twofold. First, in
         triathlon we race by the clock, so why not train by it? Second, methods of endurance training have evolved very little since
         the days when athletes trained by pace exclusively. In other words, training by pace works, and it’s also the simplest way
         of controlling intensity. Why complicate things unnecessarily? The workouts I will present in later chapters are all pace-based.
      


A Summary of the Five Training Intensities

The following table provides a summary of information about the five basic intensity levels used in triathlon training. Note that the “Feels Like” column refers to how each given intensity level feels initially. The longer you go at any intensity level, the harder it feels. The numbers in the “Percent of Total Training” column represent an average for the three training phases (discussed below) and for the three triathlon disciplines, whereas the actual numbers will need to vary by phase and by training mode. For example, in the base phase, at least 90 percent of your training should be performed at endurance intensity, and you’ll always want to do more high-intensity training in swimming than you do in cycling and running. The “Maximum Range” column refers to how long a well-trained triathlete can maintain a given intensity level, not a beginner. Range, too, depends on mode. Most athletes can cycle much longer than they can run.



	
	Physiology
	Feels Like
	Training Effects
	Percent of Total Training
	Maximum Range



	Recovery
	Fat and carbohydrate burned in equal amounts
	Very easy
	Loosens and flushes metabolic wastes from muscles
	10–15
	10 hours +



	Endurance
	Carbohydrate burning predominates, but 100 percent of fuel burned aerobically (i.e., with oxygen)
	Easy to slightly challenging
	Increases oxygen consumption, fat burning, and carbohydrate storage capacities
	70–80
	6–10 hours



	Threshold
	Rate of carbohydrate burning begins to exceed rate of oxygen supply, lactic acid waste production spikes
	Moderately hard
	Increases oxygen consumption and carbohydrate-burning and lactate clearance capacities
	8–12
	60–90 minutes



	Max Oxygen
	Maximum rate of oxygen consumption is reached
	Very hard
	Increases oxygen consumption and carbohydrate-burning capacities and lactate clearance
	3–5
	15–20 minutes



	Speed
	Energy production is substantially or predominantly anaerobic, lactic acid accumulation is very rapid
	Very hard to maximal
	Increases efficiency and lactate clearance
	2–3
	1–5 minutes




Table 1.1



      Duration

      
         Duration, of course, has to do with how long a given workout lasts. The appropriate duration of each workout is determined
         by the intended effect of the workout, its intensity (which along with duration is a primary determinant of the workout’s
         training effect), your present level of fitness, and the length of the race or races for which you are preparing.
      

      While longer workouts are associated with greater gains in endurance and aerobic capacity, you most certainly do not want
         to make every workout last as long as possible. There are two reasons why this is the case. First, you will wind up overtrained
         and therefore less fit (if not injured) if you push the duration of workouts too often. Additionally, the longer your workouts
         last, the less intense they can be and the less frequently you can do them. As a triathlete you must always maintain a dynamic
         balance among the variables of duration, frequency, and intensity, because each of them carries benefits that the others do
         not. By doing one overdistance workout per week in each discipline, on average, you will reap all the benefits of pushing
         duration without having to cut back on intensity in other workouts or reduce overall workout frequency.
      

      Closely related to duration is training volume, which is the total or average amount of time you spend training within a given period, usually a week or month. As with workout
         duration, the particular training volume that is appropriate for you at any given time depends on your recent training volume,
         the length of the peak triathlon you’re preparing for, and where you are in the training cycle.
      

      Your training workload is the total amount of energy you expend in training during a period of time—so it is a function of volume and intensity.
         Given two triathletes, each of whom trains 15 hours per week, the triathlete carrying the greater workload will be the one
         whose training has the higher average intensity. The particular training workload that is appropriate for you at any given
         time also depends on your recent training workload, the length of the peak triathlon you’re preparing for, and where you are
         in the training cycle.
      

      Rule #5: Train in Phases

      For the best results, you should not work on all the important training adaptations throughout your entire training program.
         Put another way, you should not perform every type of workout every week. On the contrary, 
         you will build a higher fitness peak by concentrating on different types of training at different times and sequencing these
         phases in a way that best allows each of them to build on the results of the preceding. The use of training phases is predicated
         on the following three discoveries made by earlier generations of triathletes and other endurance athletes:
      

      1. You Need a Solid Foundation

      Triathletes can handle a greater volume of training and more intense training if high volume and intensity are preceded by
         a period of strictly low-intensity training that increases in volume very gradually. First of all, such a buildup strengthens
         the bones, muscles, and connective tissues of the body, rendering them better able to handle the heavier and harder training
         to follow. Second, improving your aerobic capacity through sub-threshold training will help you get more out of high-intensity
         training later.
      

      2. Your Training Should Get Increasingly Specific

      The bulk of the training you do at actual race intensity should occur in the latter portion of the training process. This
         is the case for two reasons. First, race intensity is the intensity for which you want your body to be best adapted, and as
         an athlete, you are always best adapted to the type of training that has been your most recent focus. Second, in order to
         make race-intensity workouts really count, it’s best if you’re already in pretty good shape when you start doing them, so
         you can train longer at this intensity. Presumably, you’re in better shape toward the end of the training cycle than toward
         the beginning.
      

      3. You Need to Rest to Peak

      Your heaviest training workload should fall in the middle portion of the training process. (Remember that workload is a function
         of training volume and intensity.) In other words, do the greatest amount of high-intensity training after you’ve built a
         solid foundation and before you begin to emphasize race-intensity workouts in the final phase of training. The reason you
         want your workload to peak well before you achieve an actual fitness peak for your most important race is that you’ll be too
         tired to race well otherwise. In fact, the final week to three weeks of the training process should be the lightest of all.
      

      In view of these three realities, dividing the training process into distinct phases is crucial. Individual training phases
         are not as abrupt or disparate 
         as perhaps the term makes them sound. It’s not like you do nothing but ride the bike in one phase and then quit cycling for
         two months in the next phase of training. Many elements of training remain constant and many patterns continue as one phase
         passes into the next. For example, in all three phases, the majority of your workouts should be steady-pace, endurance-intensity
         workouts. The main thing that does distinguish the training phases from one another is the types of workout that serve as
         key workouts in each.
      

      The use of phases in sports training is commonly referred to as periodization. In triathlon there are several different systems of periodization with various numbers of phases and names for them. I prefer
         a simple, three-phase training cycle that includes a base phase, a build phase, and a peak phase. The base phase involves building a foundation of solid aerobic fitness by doing an increasingly heavy volume of low- to moderate-intensity
         swimming, biking, and running. This is also the time to enhance the body’s capacity to handle heavy and hard training by increasing
         strength and flexibility and also to focus on technique improvement. In the build phase, you then push the limits of your aerobic fitness by doing as much high-intensity training as you can handle. In the peak phase, your goal is to maximize race-readiness through a combination of key workouts that stimulate the most race-specific adaptations
         and adequate rest. As your peak race approaches, the peak phase becomes a taper, a one- to three-week period of light training, which some coaches and athletes like to consider a separate, mini-phase.
      

      Rule #6: Train in Cycles

      Have I just contradicted myself? A moment ago I told you to train in phases. I’ve just now told you to train in cycles. Can
         one do both? Yes, one must!
      

      A cycle is, of course, a pattern that recurs. Cycles are useful in triathlon training because they help organize the training
         process and also because certain patterns must recur in training if the program is going to result in progressively increasing fitness. You can’t perform just one threshold-intensity
         workout and expect to thereby raise your anaerobic threshold, for example. I recommend the use of three levels of cycles:
         weekly cycles, step cycles, and full training cycles.
      

      Weekly cycles are often referred to as micro-cycles. They are used not just because everybody in our society arranges most habitual activities
         in weekly cycles, but also for physiological reasons. Specifically, it just so happens that the training effect of a given
         workout type can be sustained only if the workout is repeated at least once a week (or so). Creating an optimal weekly training
         schedule is a game with two objectives. The first objective is fitting in all the necessary workouts; the second is arranging
         them in such a way that each specific stimulus is absorbed optimally, which typically entails surrounding each important workout
         with adequate rest and with workouts as unlike it (in mode, duration, and intensity) as possible. Most triathletes choose
         to do their heaviest training on the weekends, not for scientific reasons but rather for lifestyle ones.
      

      [image: art]

      The goal of training is to reach a state of peak fitness just in time for your most important race. Robert Oliver

      
         Weekly cycles, in turn, are arranged into two- to four-week step cycles in which you repeat the basic pattern of a training
         week from one week to the next but increase the workload with each go-around, until the last week of the cycle, in which the
         workload is reduced for recovery. By incorporating planned recovery into your training program in this manner you can actually
         train harder during your hardest weeks and build more gradually toward a higher fitness peak than you could achieve if you
         tried to increase the workload every week. Each of the three training phases, base, build, and peak, should contain a certain
         number of complete step cycles; the precise number depends on the length of the overall training program.
      

      Finally, the training program itself is a cycle in the context of your career as a triathlete. Most triathletes complete one
         full training cycle per year, but you can fit in two, or even three. Endurance is built over many years. Some of the physiological adaptations
         to training that increase endurance, such as the proliferation of cell mitochondria, can intensify continually from childhood
         until middle age. This puts veterans of high school track and swim teams at an advantage as adult triathletes, but it also
         means that those who come to triathlon as adults with no background in endurance sports can expect to make progress for several
         consecutive seasons just by staying consistent in their training. But this progress can only occur in cycles. You cannot actively
         pursue a fitness peak at all times of the year without breaking down eventually. Every triathlete needs an off-season.
      

      Rule #7: Rest and Recover Sufficiently

      As a training variable, rest denotes any time spent absorbing a recent training stimulus. Rest is the forum for recovery and
         adaptation. Except for improvements in neuromuscular coordination, all of the various 
         physical adaptations that constitute increased fitness occur during rest rather than during workouts themselves. It is important
         never to lose sight of the fact that you cannot achieve optimal fitness without adequate rest.
      

      Recovery and adaptation are more or less the same process. After a given system of the body has been overloaded, it must recover—that
         is, it must return to homeostasis—a state of balance or equilibrium. When a system of the body is overloaded habitually and progressively, it tends to go beyond
         homeostasis in the recovery process, and this constitutes adaptation. For example, a single workout will diminish carbohydrate
         stores, so that afterward the body must replenish them. A progressive sequence of workouts will result in the body’s becoming
         gradually able to store more carbohydrate in the muscles, making it harder to deplete the supply. This process of adapting
         beyond homeostasis through the recovery process is called supercompensation.
      

      Simply not exercising is not the only way to promote recovery. In fact, exercise itself can promote recovery in the right
         circumstances. By doing short, low-intensity workouts between longer, harder ones, you can accelerate the components of recovery
         that depend on circulation. It is also possible to fail to recover properly despite not exercising. Adequate sleep, proper
         nutrition, and stress management all have a profoundly beneficial impact on the recovery process. If you neglect to eat right,
         for example, no amount of rest will get you ready for your next hard workout. Your entire lifestyle is relevant to your progress
         as a triathlete.
      

      Rest is tricky. While it is universally acknowledged that a higher level of performance is achievable only in a rested state,
         it is also understood that this moment of complete recovery is followed immediately by detraining, or the gradual loss of fitness, unless new stimulus is applied. In other words, no sooner have you fully adapted to your
         training than you begin to readapt to inactivity (in the absence of new training stimuli). The various physiological components
         of fitness deteriorate at different rates (for example, blood plasma volume is lost more slowly than capillary density)—but
         they all deteriorate sooner or later unless new challenges are absorbed. Consequently, successful training entails maintaining
         the right balance between the application of training stimuli and subsequent recovery. If you do not stress the right systems
         often or progressively, fitness gains will plateau and then reverse. If you skimp on recovery, however, you’ll feel awful,
         and then get hurt or sick and feel even worse.
      

      It is neither possible nor desirable to do every workout in a state of complete recovery from the previous one, however. This
         is due to the 
         fact that, by forcing your body to work out a little more frequently than it wants to, you can train it to recover and adapt
         more quickly and to handle more work, which will lead to further fitness gains. This is why the variable of frequency is so
         important. I’ll never forget how I felt when I first made the transition from working out once a day to working out twice
         a day several times a week. I gained fitness so quickly, it was almost dizzying.
      

      The only times you need to achieve complete recovery are before important races and after a given training cycle ends. But
         this is not to suggest that you should take on a maximal workload at all other times. In order to even be able to handle a
         truly maximal workload during any given week you need to allow yourself a recovery week at least once a month—that is, you
         need to use step cycles. These recovery weeks are not as light as taper weeks, and therefore do not result in total recovery,
         but they come close enough to allow you to train harder when you train hard.
      

      Rule #8: Customize and Evolve Your Training

      Each triathlete is unique, and no two triathletes can achieve their best results through identical training programs. For
         this reason, it is essential that you customize your triathlon training to your particular needs and circumstances. There
         are two forms of customization: pre-adjustment and post-adjustment. Pre-adjustment entails planning your training in a more
         or less atypical way based on your personal exigencies. The most common reasons for pre-adjusting one’s training away from
         the norm are schedule constraints and individual weaknesses. For example, a triathlete who’s a strong cyclist and runner but
         a poor swimmer might choose to spend more than the typical 25 percent of his or her total training time practicing the swim
         until substantial improvement has been made.
      

      Post-adjustment entails modifying your training based on the results of the training and racing you’ve done. The most common
         reasons for post-adjusting one’s training are limitations or flaws perceived in previously used methods, injury, improvement
         (which can allow one to handle more or harder training), new ideas (either original or borrowed), and new goals. For example,
         you may perform badly on the hills in a race and come away determined to include more strength and hill training in 
         your program training. (Or perhaps you’ll just avoid hilly races from now on!)
      

      There is tremendous opportunity for improvement in paying careful attention to cause and effect in your training and race
         performances, making informed deductions, and acting upon them. If your training remains the same year after year, then you
         are undoubtedly repeating mistakes that could be corrected with greater mindfulness, and are failing to make adjustments that
         would accommodate the changing needs and capabilities of your body. Consider it one of your chief goals as a triathlete to
         become your own coach. When you first begin in the sport, you can do no better than to follow general advice from authoritative
         resources such as coaches, experienced triathletes, and magazines. This will get you started. But once you have fully internalized
         the established principles and proven methods of training, and also seen how you respond when you apply and practice them
         in various ways, you become the most qualified expert to direct your own further development as a triathlete.
      

      Sooner or later you’ll have your own training philosophy. Individual training philosophies do not quarrel over the established
         principles and proven practices I’ve discussed in this chapter. Rather, each finds its own preferred spot within the field
         of possibilities defined by these rules. For example, some triathletes like to practice another kind of cycle that I did not
         get into here called focus periods, in which they emphasize one mode at a time in a recurring sequence, as when a swim-focus period is followed by a bike-focus
         period is followed by a run-focus period, and so on. This practice and other similar ones are not intrinsically better or
         worse than the alternatives—they just work better for some triathletes. A training philosophy is nothing more than what works
         best for the creator of that particular philosophy. The mark of a true veteran triathlete is an approach to training that’s
         a little different from everyone else’s approach, but has a reason behind every aspect of it.
      




      
      Talking Shop

      
         My friend Bernie is a “retired” amateur triathlete who used to be among the top age-groupers* in the state of Hawaii. Back in the late 1980s and early 1990s, Bernie did most of his training with a group of similarly
         dedicated triathletes on the Big Island. Naturally, when they worked out together, Bernie and his friends talked, and when
         they talked, like all triathlon training cliques past and present, in Hawaii and everywhere else, they talked triathlon more
         often than not.
      

      Such endless shoptalk served several purposes. First, it provided a basis for their bond. “My girlfriend certainly didn’t
         want to hear about bicycle aerodynamics, but my training friends did,” Bernie recalls. Second, it provided validation that
         minimized the friends’ insecurities about their individual training patterns, nutrition habits, and so forth. And third, it
         provided a learning forum for the friends, as none of them knew everything the others knew. “You could never get enough information,”
         Bernie says. “We were all hungry for more knowledge, and it was always so exciting to come away with a new idea to try out—it
         gave you hope for improvement.”
      

      Accumulating and trading knowledge is one of the joys of being a triathlete. In general, learning, being knowledgeable, and
         teaching are sources of pleasure for everyone, and all the more so when the subject matter is close to one’s heart. The sport
         of triathlon affords each athlete a chance to enjoy the pleasures associated with giving and receiving knowledge. You could
         never even hope to learn everything there is to know about triathlon if you devoted your entire life to it. That would entail
         learning all there is to know about human anatomy and physiology, the biomechanics of swimming, cycling, and running, the
         principles and methods of strength and flexibility training, nutrition and hydration, sports psychology, sports medicine,
         bicycles and components, the design and manufacture of running shoes, the history of the sport, fluid dynamics, and even Newtonian
         physics—and more.
      

      The best ways to enjoy learning about any of these topics are to read and to ask questions of your training friends, who will
         appreciate the opportunity to play expert. Don’t fret about how much you don’t know, but instead just relish the discovery
         process. There’s a special thrill to be had in successfully changing your first flat tire, or finally realizing why certain
         foods are good for you and others are not. Keep at it, and sooner or later you, too, will have the opportunity to play expert,
         and perhaps even to win one of the ferocious triathlon debates that occasionally erupt in training groups like Bernie’s. “Oh,
         yes, we had our share of those!” he admits.
      

      Speaking of debates, keep in mind that, as the expression goes, “A little knowledge is dangerous.” Be skeptical, verify, and
         always place new information in its proper context, lest you accept and act upon false wisdom—of which there is plenty passed
         around in the realms of health and fitness—and see your performance suffer as a result. As a rule, make only small and gradual
         changes in your training and diet (tweak, don’t overhaul), and do so only when you’ve heard the recommended change from two
         or more trusted sources—like me!
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