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FOREWORD

Dr: Tudor O. Bompa is considered the “father of periodization.” He consults with national
Olympic organizations and sports federations throughout the world on the development of train-

ing programs for elite athletes.

In 1963, while on the faculty of the Romanian Institute of Sport, T was asked to coach
- one of the country’s young and promising javelin throwers. As I looked at the “tradi-
tional” training programs at the time, I came to realize that something was missing in the
way athletes were trained. Everyone followed the “ancient” program of preparatory,
non-specific training during the winter, followed by the competitive phase during the
summer and a transition during the fall. Later on, the Russians even called this “peri-
odization.” One of the missing links, the change I introduced, refined the sequence and
type of strength and endurance training performed for each training period so that ath-
letes ultimately would reach higher levels of strength and endurance. Later, I called this
the “periodization of strength” and the “periodization of endurance.”

From the 1960s on, Romanian coaches, as well as other Eastern European train-
ing specialists, adopted my principles of periodization and dominated world and
Olympic competition for many years in many sports. Today, these systems, along with
periodization of training for young athletes, are used by most top athletes in Europe
and are gaining popularity in the United States as well.

In The Cyclist’s Training Bible, Joe Friel has carefully provided the competitive
road cyclist with all of the tools necessary to design and employ a periodization pro-
gram following the principles I have laid down. He didn’t come to this level of expert-
ise by accident. I have spent time with Joe and know him as a very knowledgeable and
masterful coach and teacher who is an authority on periodization. Unlike many other
training specialists, Joe has spent many years trying different types of periodization
and training schedules to determine what works best for cyclists and other endurance
athletes. If he were in Eastern Europe, he would be called a “master coach.”

The Cyclist’s Training Bible is perhaps the most comprehensive and scientific
book ever written on training for road cycling, and yet it is also practical and easy to
follow. This book will have you systematically training just as world-class cyclists do.
If you scrupulously follow the guidelines presented here, I’m confident your racing
performance will dramatically improve.

Tudor O. Bompa, Ph.D.
July 1996

FOREWORD
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PROLOGUE

In 1995 this book started out as my personal challenge. It was my first book and I
expected it to sell a thousand copies or so. My intent was not to sell a lot of books, but
rather to record for my own edification how to train for bike racing. Having been a
teacher, I knew that the best way to ensure that you really understood a subject was to
teach it to someone else. That’s what The Cyclist’s Training Bible was all about originally.

Seven years after conceiving the idea for a training book, T am contacted daily by
curious riders from around the world with challenging questions; two other books have
sprung directly from it (The Triathlete’s Training Bible and The Mountain Biker's Training
Bible); a Web site (www. TrainingBible.com) has been launched that makes the tools
described here accessible to all; and I have spoken to thousands of athletes about the
concepts described here. [ am overwhelmed by its success.

This is the third edition of The Cyclist’s Training Bible and there have been many
revisions. There is not a single chapter that was left unaltered and many were signif-
icantly changed. The reasons for these changes have to do with the accumulated
advances in science that provided a greater understanding of issues and with my per-
sonal growth. Over the years I have continually tried slight changes in the training of
the many athletes I’ve coached. Some of these produced variations in what I have
found to work. Other changes to this edition sprung from the many questions asked
by athletes. Achletes are as eager to understand how best to train for peak perform-
ance today as they were in the early 1990s when the concepts of this book were devel-
oping. They continue to support my methods and to offer suggestions. It’s been an
‘awe-inspiring journey.

While much about this book has changed for the third edition, there is one con-
stant as described in the original prologue: “I offer this book with the hope that it will
make you a better racer and that one day you will return the favor by teaching me
something you learned along the course.”

Joe Friel

Scottsdale, Arizona

PROLOGUE
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INTRODUCTION

How should I schedule hard workouts? How is it best to train during the weeks of my
most important races? How many miles do I need before starting speed work? Is it
okay to ride the same day I lift? How long should my recovery rides be? What can I
do to climb better?

These are a few of the questions I hear from cyclists nearly every day. The ath-
letes who ask these questions are intelligent and curious people—much like you, I'll
bet. They have been riding and racing for three or more years, seeing substantial
improvements in fitness merely from putting in the miles and competing in races. In
the first two years, the competition was fun and they finished well in races. But now
they’ve upgraded and things are different. They can no longer expect to improve by
just riding a lot and begin to train harder only to find out they have more questions
than answers.

The purpose of this book is to provide options for solving training questions in
order to help you achieve racing success. The answers aren’t always as simple and
straightforward as you might like them to be. While the science of training has come
a long way in the last thirey years, training is still very much an art.

The answers to most training queries [ receive almost always start with: “It
depends.” It depends on what you have been doing prior to this time. It depends on
how much time you have to train. It depends on what your strengths and weaknesses
are. It depends on when your most important races happen. It depends on your age. It
depends on how long you’ve been seriously training.

I’'m not trying to be evasive, but I want to make sure you understand that there
usually is more than one way to solve a training problem. If you asked ten coaches to
answer the questions that started this introduction, you’d get ten different answers.
All could be right, as there’s “more than one way to skin a cat” or train a cyclist. My
aim in this book is to assist you in answering your own questions. To that end, Thke
Cyclist’s Training Bible builds on ideas and concepts presented in each chapter.
Following the chapter-by-chapter progression will help you understand the “whys”
of my training methods.

In Part I, the self-trained cyclist’s need for commitment and a common sense
training philosophy are detailed. Chapter 1 describes what it takes for success in cycling,
other than physical talent. Chapter 2 proposes a way of thinking about training that
more than likely runs counter to your tendencies. 1 hope the 10 Commandments of

"Training cause you to occasionally stop reading and reflect on how to train intelligently.

iNTRODUCT{ON
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Part II lays the scientific foundation for the remainder of the book by describing
generally accepted concepts that guide the training process in Chapter 3. Chapter 4
takes the most critical aspect of training, intensity management, and teaches you how
to do it. With the ready availability of powermeters since the first edition of this book
there is a revolution going on in how we perceive and monitor the intensity of train-
ing. Be prepared to rethink what you know about this important topic.

Part [T addresses the idea of training with a purpose and offers a framework for
accomplishing that purpose. Chapter 5 shows you how to test your strengths and
weaknesses, while Chapter 6 tells you what the results mean in terms of racing.

The heart of The Cyclist’s Training Bible is Part IV. Here, 1 take you through the
same process I use in designing a year-long training plan for an athlete. Chapter 7
provides an overview to the planning process. Chapter 8 describes the step-by-step
procedures of planning in a workbook format. By the end of this chapter, you will
have determined where you’re going in the race season and how you will get there.
Chapter 9 puts the cap on the process by showing you how to schedule workouts for
the season and, more specifically, on a week-to-week and daily basis. It also suggests
workouts. If you’re doing a stage race during the season, be sure to read Chapter 10
before completing your Annual Training Plan. Chapter 11 offers examples of other
cyclists’ Annual Training Plans with discussions of the thinking behind their design.
You may find in Chapters 8 and 9 that skipping forward to this chapter for examples
is helpful in designing your plan.

Part V addresses several other aspects of training that affect the annual plan.
The importance of strength training for cycling and how to follow a periodized plan
is explained along with illustrations of exercises in Chapter 12. Chapter 13 shows how
stretching can benefit cycling performance. Training concerns specific to women,
masters, and juniors are detailed in Chapter 14. If you are in one of these special
groups, it may help you to read this chapter before beginning the planning process in
Chapter 8. The importance of keeping a training diary is the topic of Chapter 15. A
sample journal is provided that complements the weekly scheduling described in
Chapter 9. The discussion of diet in Chapter 16 presents a different way of thinking
about eating. Also included is information about supplements and ergogenic aids.
Chapter 17 provides guidance for how to deal with training problems common to
cyclists—overtraining, burnout, illness, and injury. Chapter 18 discusses the most
important, but most neglected, aspect of training—recovery.

Before beginning, I want to offer this note of caution: This book is primarily
meant for cyclists who have been training and racing for some time. If you are new to
the sport or considering starting to train, you should first have a medical examination.

This is particularly important for those over age 35 who have been inactive. Much of
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what is suggested here is strenuous and designed for those with highly established
levels of fitness and riding experience.

While I believe this book will help most cyclists improve, I do not pretend that
it will make everyone a champion. It takes something more than just inspiration and
guidance for that. No training program is perfect for everyone. Consider my ways of
training critically and take from this book what will benefit you now. I hope you will
use it as a training reference for years to come.

As you can see, The Cyclist’s Training Bible is quite methodical. I hope that you
don’t feel as some do that analyzing the process of training detracts from the fun of
riding and racing. [ don’t believe it does. Being on a bike is most enjoyable when
every starting line is a challenge and every finish line is jubilantly crossed with arms
held high. Let’s start.

INTRODUCTION






THE

SELF-TRAINED
CYCLIST

HISTORICAL PERSPECTIVES

Hints on Bicycle Racing
by Norman Hill
As it appeared in Review of Cycling Magazine, 1943

In training or conditioning for bike racing, one must remember that for best
results it must be considered as a full-time job, and the entire mode of living
must be directed toward one objective, namely, the best possible health,
which is the basis of all athletic ability.

Another important fact to remember is that adoption of a correct training
program will not produce overnight results but must be followed religiously for
a period of time. In fact, athletic champions are seldom, if ever, developed with
less than several years of constant training and experience.

The correct conditioning program can and will improve anyone’s ability
but cannot, of course, guarantee that everyone will become a champion, as
there are hereditary factors plus an element of luck to be considered. A cor-
rect training program can be likened to proper care of a car, the proper care

insuring maximum efficiency, performance, and endurance.
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COMMI

At the base of the cli
look around and sa
Jimenez—all in the
me. | was hanging

as 12 kilometers long, | started to
intani, Virenque, Riis, Escartin, and
general classification—and then
with these guys for the first time.

—BOBBY JULICH, commenting on
the moment in the 1997 Tour de France
realized he was a contender

Talk is cheap. It’s easy to have big dreams and set high goals before the racing starts.
But the true test of a commitment to better racing results is not in the talking, but in
the doing. It doesn’t start with the first race of the season—it’s all the things you do
today to get stronger, faster, and more enduring. Real commitment means 365 days a
year and 24 hours a day.

Talk to the best riders you know. Ask them about commitment. Once you probe
past all of the “aw, shucks” stuff, you’ll discover how big a role cycling plays in their
lives. The better they are, the more you’ll hear about life revolving around the sport.
The most common remark will be that each day is arranged around training. It’s a rare
champion who fits in workouts randomly.

Racing to your potential cannot be an on-again, off-again endeavor. It’s a full-
time commitment—a passion. Excellence requires living, breathing, eating, and
sleeping cycling every day. Literally.

The greater the commitment, the more life is centered around the basic three
factors of training—eating, sleeping, and working out. Eating fuels the body for
training and speeds recovery by replacing depleted energy and nutrient stores.
Sleeping and working out have a synergistic effect on fitness: Each can cause the
release of growth hormone from the pituitary gland. Growth hormone speeds recov-
ery, rebuilds muscles, and breaks down body fat. By training twice daily and taking
a nap, the dedicated rider gets four hits of growth hormone daily resulting in higher

levels of fitness sooner.
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COMMITMENT

In the final analysis, greater fitness is what we’re all after. It’s the product of
three ingredients: stress, rest, and fuel. Table 1.1 illustrates how training, sleeping,

and eating can be built into your day.

Table 1.1
Suggested Daily Routines

x“‘fx’a‘?‘ii

500 ENDWORK SHOWER  ENDWORK |
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This kind of commitment may not be for you. In fact, there comes a point at
which each of us has to check our “want to” against our “have to.” Jobs, families, and
other responsibilities can’t be forsaken for sport. Even the pros must consider other
aspects of life. Those elements that contribute to making you a great cyclist may
detract from your being a great employee, mother, father, or spouse. Realistically,
there have to be limits to passion; otherwise we’d soon alienate everyone who wasn’t

equally zealous and be reduced to slobbering zombies.

Change

What can you do to improve your fitness and race performances? The first thing is to
make small changes in your life. Balance can be hard to achieve, but remolding daily
activities by 10 percent in the direction of better cycling doesn’t take much and can
bring noticeable improvement. How about committing to hitting the sack thirty min-
utes earlier each night so that you’re more rested? Another small daily change that
could bring better results is healthier eating. Could you cut out 10 percent of the junk
food every day, replacing it with wholesome foods? What you put in your mouth is
the stuff the body uses to completely rebuild and replace each muscle cell every six
months. Do you want muscles made from potato chips, Twinkies, and pop; or from
fruits, vegetables, and lean meat? What can you change?

T%e Cyclist’s Training Bible can help you make some small changes that will bring
big results. But what are the most important changes needed for success? What

makes a champion a champion?

Attributes of Champions
Successful athletes and coaches ask two questions in their quest for peak athletic per-
formance:
® What does science say?

¢ How do champions train?

Much of this book is based on answers to the first question, but the second is no
less important. Often the top athletes are ahead of science when it comes to knowing
what works and what doesn’t. Exercise scientists become interested in some aspect
of training because it seems to work for some athletes. Their studies are designed to
determine why it’s beneficial.

If we eliminate their individual abilities and boil the remainder down to the
most basic elements, what is left are the attributes that bring success to the champi-
ons. I believe there are six such attributes: ability, motivation, opportunity, mission,

support system, and direction.
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Ability
Genetics have a lot to do with achievement in sport. There are some obvious exam-
ples: Tall basketball players, huge sumo wrestlers, small jockeys, and long-armed
swimmers are but a few. Such athletes were born with at least one of the physical
traits necessary to succeed in their chosen sport.

What are the physical traits common to most of those who are at the pinnacle of
cycling? The most obvious are strong, powerful legs and a high aerobic capacity
(VO,max). There are other physical traits that aren’t quite as obvious. In order to climb
hills, muscular power is another key trait. We can’t see power in a rider in the same way
we can see body mass or long arms. There are other physiological traits that define abil-
ity in cycling, including lactate threshold and economy (see Chapter 3 for details). These
are somewhat determined by genetics, but they may also be improved by training.

So how much natural ability do you have? How close are you to reaching your
potential? No one can say for sure. The best indicator may be how you’ve done in the
sport in the past relative to your training. Good results combined with mediocre train-
ing usually indicate untapped potential. Excellent training with poor results is also
revealing of potential.

If you are new to the sport with less than three years of racing, your results may
not tell you much about your ability and potential. In the first three years there are
a lot of changes happening at the cellular level—changes that will eventually reveal
a rider’s ability. This means that even if someone new to the sport is successful, he
or she may not continue to dominate. Other beginners may eventually catch up to
and surpass the most successful novices. This is often due to the different rates at
which the human body responds to training,

Some people are “fast responders” and others are “slow responders.” Fast
responders gain fitness quickly because, for some unknown reason, their cells are
capable of changing rapidly. Others take much longer, perhaps years, to realize the
same gains. The problem for slow responders is that they often give up before reap-

ing the benefits of training. Figure 1.1 illustrates the response curve.

Motivation
The highly motivated cyclist has a passion for the sport. Passion is generally evident
in how much time is devoted to riding, caring for the bike, reading books and maga-
zines about cycling, associating with other riders, and simply thinking about the sport.
Those who are passionate about the sport also frequently have a well-developed
work ethic. They believe that hard training is what produces good results. Up to a
point that is a valuable trait to have, as success does indeed demand consistency in

training. The problem is that the combination of passion for cycling and a strong work

COMMITMENT
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Figure 1.1

Theoretical bell-shaped curve
indicating level of response to a
given training stimulus
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ethic sometimes leads to obsessive-compulsive training. These riders just can’t stop
riding. If they do, their sense of guilt can become overwhelming. For such athletes,
training interruptions—such as injuries, business trips, or vacations—are emotionally
devastating. This is because their training pattern may be disrupted, but their obses-
sive motivation is still intact.

"This obsessive-compulsive trait is most common in riders who are new to the
sport. They believe that they discovered the sport too late in life and need to catch
up with others by training a lot. They also fear that if they stop training for even a few
days that they may revert back to their former, unfit selves. No wonder overtraining
is rampant among those in their first three years of racing. ‘

Regardless of when in life you started or how burning your desire is to be good,
it’s critical that you view excellence in athletics as a journey, not a destination. You
will never arrive at the point where you are fully satisfied with your performance.
That’s the nature of highly motivated people. So obsessive-compulsive training in
order to achieve racing nirvana—where you can finally back off—is not going to hap-
pen. Once you realize this and take a long-term approach to training, your break-
downs from overtraining, burnout, and illness will diminish, allowing you to achieve
training with greater consistency and better race performances. You will also experi-
ence less mental anguish and frustration when the inevitable setbacks occur.

Cycling is a life-long sport to be enjoyed for what it brings to your life—superb
fitness, excellent health, enjoyable times, and good friends. It is not an opponent to

be subdued and conquered.
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Opportunity

The chances are great that the best potential athlete in the world is an overweight,
sedentary smoker. Right now, sitting in front of a television somewhere is this person
born to be the world champion in cycling and to dominate the sport as no one ever
has. At birth he was blessed with a huge aerobic capacity and all of the other physio-
logical ingredients necessary for success. The problem is that he never had the oppor-
tunity to discover his ability, even though the motivation may have been there at one
time. Maybe he was born into poverty and forced to work at an early age to help feed
the family. Maybe he lives in a war-ravaged corner of the world where staying alive is
the number one priority. Or perhaps cycling just never caught his attention and he
instead found success in soccer or piano playing. We’ll never know what he could
have been because the opportunity never presented itself.

The lack of opportunity need not be so extreme to hold back your growth as a
cyclist, however. If any of the following are missing, your opportunity to realize full
potential may be compromised:

® A network of roads to ride on

¢ 'Tersain variety—flats and hills

¢ Adequate nutrition

* Good equipment

¢ Coaching

¢ Training partners

® Weight-room equipment

¢ Time to train

¢ Available races

¢ A low-stress environment

* Supportive family and friends

This list could go on and on—there are many environmental elements that contribute
to your overall opportunity to achieve your potential in cycling. The greater your
desire to excel, the more important it becomes to mold your lifestyle and environ-

ment to match your aspirations.

Mission
When you think of champions such as Merckx, Hinault, LeMond, or Armstrong, what
comes to mind? More than likely, it is winning the Tour de France. Why do you think
of that? Probably because these athletes had a passion for winning the Tour that was,
and is, evident for all to see. Their motivation to succeed was exceptional. They were

willing to make any sacrifice, to ride any number of miles, to do any workouts deemed

COMMITMENT
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beneficial to achieving the goal. Approaching the peaks of their careers, riding was
highly important in their lives. Everything else became just the details of life.

What you can learn from these champions is that motivation and dedication are
paramount to achieving your dreams: The greater the dreams, the bigger the mission.
Neither this book nor anyone else can help you choose dreams and become more
dedicated. Only you can do that. I can tell you, however, that without passion, with-

out a mission, you'll always be just another rider in the peloton.

Support System

The greatest rider with the biggest dreams will never become a champion without a
support system—others who also believe in the mission and are committed to it
Surrounding champions are family, friends, teammates, directors, coaches, soigneurs,
and mechanics, all of whom are there to help the champion attain his or her dream. The
rider becomes immersed in the we-can-do-it attitude. The mission is no longer singu-
lar—it becomes a group effort. Once this is achieved, success is 90 percent assured.

Do you have a support system? Do those around you even know what your
goals, let alone your dreams, are? Is there a mentor or close friend with whom to
share your challenges and vision? Again, this book can’t help you develop a support
system. Only you can do that. Support systems start with you offering to help oth-
ers, perhaps teammates, attain their highest goals. Support is contagious. Give

yours to someone else.

Direction
Champions don’t train aimlessly. They also don’t blindly follow another rider’s train-
ing plan. They understand that the difference between winning and losing is often as
slight as a cat’s whisker. They know their training can’t be haphazard or left to chance.
Merely having a detailed plan provides confidence. It’s the final, and smallest, piece
in the quest for the dream. Without a plan, the champion never makes it to the vic-
tory stand.

This is where The Cyclist’s Training Bible can help you. While this book offers the
reader individualized, results-oriented, and scientific methods, following its program
won’t guarantee success. But if you already have some ability, the opportunity has
presented itself, a mission is well-defined, and the support system is in place, you're

practically there. This just may be the final and decisive element.
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You can’t train luck.
—EDDIE BORYSEWICZ,
ad.Palish-American cycling coach

Why is it that some start their cycling career with little sign of physical talent and
years later reach the pinnacle of the sport as elite amateurs or pros? Why are there
others who excel at an early age, fizzle, and eventually drop out of the sport before
realizing their full potential?

Those who persevere probably had talent all along, but it wasn’t immediately
evident. More than likely, the young athlete had a parent, coach, or mentor con-
cerned about the long term. They probably wanted to see their protégé in full bloom,
so they brought the athlete along slowly and deliberately.

The successful athlete’s workouts may not have been the most scientific, but a sen-
sible training philosophy was established early in his or her career. In contrast, the young
cyclist who failed to make it as a senior may have been driven too hard by a parent or
coach whose intentions were good, but whose techniques left something to be desired.

When I begin to train athletes, I start by getting to know them fairly well—but it
still takes weeks to determine exactly how they should train. There are many individual
factors to consider in developing an effective training program. A few of these factors are:

® Years of experience in the sport

* Age and maturational level

¢ How training has progressed in the long term

e Most recent training program

* Personal strengths and weaknesses

¢ [ocal terrain and weather conditions

SMART TRAINING
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® Schedule of important races

¢ Details of the most important races: duration, terrain, competition, previous
results

¢ Recent and current health status

* Lifestyle stress (work and family issues, for example)

The list could go on and on. There are simply too many unknowns for me or
anyone else to advise you on how best to prepare for competition. After all, right now
no one knows you as well as you do. Only you can make such decisions. All that is
needed are the tools. That’s why I wrote The Cyclist’s Training Bible—so that you might

do a better job of self-coaching,

Systematic Training

"This book is about systematic and methodical training. Some riders think of that as
boring and would rather work out spontaneously. They prefer to train by the seats of
their pants—no planning, no forethought, and minimal structure. I won’t deny that it
is possible to become a good rider without a highly structured system and method. I
have known many who have been successful with such an approach. But I've also
noticed that when these same athletes decide to compete at the highest levels, they
nearly always increase the structure of their training. Structured systems and meth-
ods are critical for achieving peak performance. It won’t happen haphazardly.

But it should also be pointed out that the system and methods described in this
book are not the only ones that will produce peak racing performance. There are
many systems that work; there are as many as there are coaches and elite athletes.
There is no one “right” way—no system that will guarantee success for everyone.

There are also no secrets. You won’t find any magic workouts, miracle diet sup-
plements, or all-purpose periodization schemes. Everything in this book is already
known and used by at least some cyclists. No coach, athlete, or scientist has a win-
ning secret—at least not one that is legal. Many have developed effective systems,
however. Effective training systems are marked by comprehensively integrated com-
ponents. They are not merely collections of workouts. All of the parts of effective
programs fit together neatly, like the pieces of a complex jigsaw puzzle. Furthermore,
there is an underlying philosophy that ties the parts together. All aspects of a sound

program are based on this philosophy.

The Overtraining Phenomenon
Is there a relationship between fatigue and speed? Are there studies showing that if

a rider gets really tired in training and does that often enough, he or she will get
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faster? Does starting workouts with chronically tired legs somehow improve power
and other aspects of race fitness?

I pose these questions because so many athletes tell me that there’s no improve-
ment unless they feel at least a little sluggish all the time. But when I ask these same
athletes why they train the answer is always, “To get faster for racing.” Chronic
fatigue is a strange way to get faster.

Recently I did a Web search of the sports science journals to see if any research
has found a positive relationship between fatigue and athletic performance. Of the
2,036 studies I came across on these subjects, not a single one showed that an athlete
performed better if he or she got tired often enough.

All of this leads me to believe that athletes who keep themselves chronically
tired and leg weary must be making a mistake. Either that or they have a training
secret. But doubt it. More than likely the reason for their excessive training is a com-
bination of an overly developed work ethic and obsessive-compulsive behavior.

In fact, there are a few athletes I have been unable to train for this reason. When
I allow them to rest in order to go into a hard workout fresh, they interpret the lack
of fatigue as a loss of fitness and become paranoid. After a few episodes of their put-
ting in “extra” intervals, miles, hours, and workouts, we part company. My purpose
in coaching is not to help otherwise well-intentioned athletes keep their addiction
going. I’d like to see them race faster, not just be more tired.

On the other hand, I have trained many athletes in a variety of sports on a
program of less training than they were accustomed to. It’s amazing to see what
they can accomplish once they fully commit to their actual training purpose—to
get faster. When riders go into hard workouts feeling fresh and snappy the speeds
and power produced are exceptional. As a result, the muscles, nervous system, car-
diovascular system, and energy systems are all optimally stressed. Once they have
a few more days of recovery to allow for adaptation, we do it again. And guess

what—rthey are even faster.

Philosophy

The philosophy of training proposed in Tke Cyclist’s Training Bible may seem unusual.
I have found, however, that if it is followed, serious athletes improve. Here is my
training philosophy: An athlete should do the least amount of properly timed, specific train-
ing that brings continual improvement.

The idea of limiting training is a scary thought for some. Many cyclists have
become accustomed to overtraining that it seems a normal state. These racers are no less
addicted than drug users. As is the case with a drug addict, the chronically overtrained

athlete is not getting any better but still can’t convince himself or herself to change.

SMART TRAINING
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Read the philosophy statement again. Notice that it doesn’t say “train with the
least amount of miles.” Another way to state it might be “use your training time wisely.”
For those of us with full-time jobs, spouses, children, a home to maintain, and other
responsibilities, using training time wisely is more than a philosophy; it’s a necessity.

What this means is that there are times when it’s right to do higher volume train-
ing, but not necessarily the highest possible. This is usually in the Base (general prepa-
ration) period of training. There are also times when high volume is not wise, but faster,
more race-specific training is right. These are the Build and Peak (specific preparation)
periods. (Periods are explained in Chapter 7.)

While it seems so simple, there are many who can’t seem to get it right. They put
in lots of miles when they should be trying to get faster. And when they should be
building a base of general fitness, they’re going fast—usually in group hammer sessions.

So what do you use to gauge your progress—how tired you are or how fast you are?
If it’s the former you’re doomed to a career of less-than-stellar racing. Once you figure
out that fatigue gets in the way of getting faster and you make the necessary changes,

you’ll be flying,.

The 10 Gommandments of Training
To help you better understand this training philosophy I have broken it down into the
“10 Commandments of Training.” By incorporating each of these guidelines into your
thinking and training, you’ll be following this philosophy and getting a better return on

your time invested. Your results will also improve regardless of your age or experience.

Commandment 1—Train Moderately
Your body has limits when it comes to endurance, speed, and strength. Don’t try too
often to find them. Instead, train within those limits most of the time. Finish most
workouts feeling like you could have done more. It may mean stopping a session ear-
lier than planned. That’s okay. Do not always try to finish exhausted.

Muscles will only contract forcefully a certain number of times before they
refuse to pull hard again. When glycogen, the body’s storage form of carbohydrate
energy, begins to run low, no amount of willpower can fuel the body. Slowing down
is the only option. If such limits are approached frequently and over a long enough
period of time, the body’s ability to adapt is exceeded, recovery is greatly delayed,
and training consistency is interrupted.

The biggest mistake of most athletes is to make the easy days too hard, so when
it comes time for a hard training day, they can’t go hard enough. This leads to
mediocre training, fitness, and performance. The higher your fitness level, the greater

the difference between the intensities of hard and easy days.
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Many cyclists also think that pushing hard all the time will make them tough.
They believe that willpower and strength of character can overcome nature and
speed up their body’s cellular changes. Don’t try it—more hard training is seldom
the answer. An organism adapts best when stresses are slightly increased. That’s
why you’ve often heard the admonition to increase training volume by no more
than 10 percent from week to week. Even this may be high for some.

By progressing carefully, especially with intensity, you’ll gradually get stronger and
there will be time and energy for other pursuits in life. An athlete who enjoys training
will get far more benefits from it than one who is always on the edge of overtraining.

The self-coached cyclist must learn to think objectively and unemotionally. It
should be as if you are two people—one is the rider and the other is the coach. The
coach must be in charge. When the rider says, “Do more,” the coach should question
whether that’s wise. Doubt is a good enough reason to discontinue the session. When
in doubt—leave it out.

Do every workout conservatively, but with a cocky attitude. When the coach
stops the hill repeats at just the right time, and the rider says, “I could have done

more,” stopping is not a loss—it’s a victory.

Commandment 2—Train Consistently

The human body thrives on routine. Develop a training pattern that stays mostly the
same from week to week—regular activity brings positive change. This does not
mean do the same workout every day, week after week. Variety also promotes growth.
Later in this book you’ll see that there are actually slight changes being made
throughout the training year. Some of the changes are seemingly minor. You may not
even be aware of them, as when an extra hour is added to the training week during
the base-building period.

Breaks in consistency usually result from not following the Moderation Com-
mandment. Overdoing a workout or week of training is likely to cause excessive
fatigue, illness, burnout, or injury. Fitness is not stagnant—you’re either getting bet-
ter or getting worse all the time. Frequently missing workouts mean a loss of fitness.
This doesn’t mean, however, you should work out when ill. There are times when
breaks are necessary. For example, what choice do you typically make when you:

¢ Feel tired, but have a hard workout planned?

* Are afraid of losing fitness while taking time off even though you feel wasted?

¢ Believe your competition is putting in more training time than you?

* Feel like your training partners are riding too fast?

* Sense there is only one interval left in you?

¢ Think you could do more, but aren’t sure?

SMART TRAINING
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e Have a “bad” race?

e Seem to have hit a plateau or even lost fitness?

If your personal philosophy is “more is better,” you will answer these questions differently than
if it is “do the least amount of properly timed, specific training that brings continual improve-
ment.” Do you see the difference?

This is not to say that you shouldn’t do hard workouts or that it isn’t necessary
to push the limits on occasion and experience fatigue as a result. It’s obvious that if
coming close to your riding potential is your goal, then you must often face and con-
quer training challenges. The problem arises when you don’t know when to back off,
when to rest, and when to do less than planned. The inevitable consequences of
“more is better” are burnout, overtraining, illness, and injury. Extended or frequent
downtime due to such problems inevitably results in a loss of fitness and the need to
rebuild by returning to previous, lower levels of training. Riders who experience
these problems with some regularity seldom achieve their potential in the sport.

Training consistently, not extremely, is the route to the highest possible fitness
and your ultimate racing performances. The key to consistency is moderation and
rest. That may not be what you want to hear about in a book on training, but read on

to better understand how consistency will make you faster.

commandment 3—Get Adequate Rest
It’'s during rest that the body adapts to the stresses of training and grows stronger.
Without rest there’s no improvement. As the stress of training increases, the need for
rest also accumulates. Most cyclists pay lip service to this commandment; they under-
stand it intellectually, but not emotionally. It is the most widely violated guideline.
You will not improve without adequate rest.

What’s the first aspect of daily life most athletes cut back on when they are
pressed for time and feel the need to fit in a workout? The answer is sleep. They get
up earlier or go to bed later in order to wedge more into each day.

The problem with this way of “creating” time is that it compromises recovery and
adaptation. It’s during rest, especially sleep, when the body mends and grows stronger.
While we sleep, human growth hormone is released in spurts. If our time spent snooz-
ing is shortened, it takes us longer to recover and our consistency in training suffers.
Glycogen stores aren’t fully replenished between workouts, leading to decayed
endurance performance over several days. Damaged cells take longer to heal, raising
the risk of injury and iliness. If the training workload remains high despite decreased
sleep time, overtraining becomes a real threat. Burnout is waiting just around the cor-

ner. Most athletes need seven to ten hours of sleep daily. Professionals, with few other
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demands on their time than training, usually include naps to get their daily dose. The

rest of us need to get to bed early every night. The younger you are, the more rest you
need. Junior riders should be sleeping nine to ten hours daily.

Refer back to Table 1.1, Suggested Daily Routines, to determine a daily sched-
ule that will ensure you get adequate rest every day. Until you establish a schedule,

you’re not really training—you’re playing on a bike.

Commandment 4—Train with a Plan
This is fundamental to improvement in almost any endeavor of life, yet few self-
trained athletes do it. Sometimes I find riders who use a sound plan from a magazine,
but as soon as a new issue comes out, they abandon the old plan and take up a new
one. Most people will improve if they follow a plan—any plan. It can be of poor
design, vet still work. Just don’t change it.

This book is all about planning. In Part IV you will learn about annual training
plans and weekly scheduling routines. This is the section you will come back to year
after year as you plan for the next season.

Realize that all plans can be changed. Yours will not be chiseled into stone. It
takes some flexibility to cope with the many factors that will get in your way. These
may include a bad cold, overtime at work, unexpected travel, or a visit from Aunt
Jeanne. I have yet to coach an athlete who didn’t have something interfere with the
plan. Expect it, but don’t be upset. Roll with the punches and change the plan to fit

the new situation.

Commandment 5—Train with Groups Infrequently

There’s a real advantage to working out with others—sometimes. Pack riding devel-

ops handling skills, provides experience with race dynamics, and makes the time go
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faster. But all too often, the group will cause you to ride fast when you would be best
served by a slow, easy recovery ride. At other times, you will need to go longer or
shorter than what the group decides to ride. Group workouts too often degenerate
into unstructured races at the most inopportune times.

For the winter base-building period, find a group that rides at a comfortable
pace. During the spring intensity-building period, ride with a group that will chal-
lenge you to ride fast, just as when racing. Smart and structured group rides are hard
to find. You may need to create your own. Stay away from big packs that take over the
road and are unsafe. You want to get faster, not get killed. Use groups when they can

help you. Otherwise, avoid them,

Commandment 6—Plan to Peak

Your season plan should bring you to your peak for the most important events. I call
these “A” races. The “B” races are important, too, but you will not taper and peak
for these, just rest for three to four days before. “C” races are tune-ups to get you
ready for the A and B races. A smart rider will use these low-priority races for experi-
ence, or to practice pacing, or as a time trial to gauge fitness. If all races are A-level
priority, don’t expect much for season results.

This book will show you how to peak for A races two or more times in a season.
Each peak may last for up to a couple of weeks. You will still race between peaks, but
the emphasis will be on re-establishing endurance, force, and speed skills to prepare

for the next peak.

Commandment 7—Improve Weaknesses
What do riders with great endurance, but not much speed, do the most of? You
guessed it—endurance work. What do good climbers like to do? Not surprisingly,
they like to train in the hills. Most cyclists spend too much time working on what
they’re already good at. What's your weakest area? Ask your training partners if you
don’t know. I'll bet they do. Then spend more time on that area. The Cyclist’s Training
Bible will help identify your weaknesses amd teach you how to improve them.
Understanding your “limiters” is critical to your success in racing. Pay close attention

whenever you run across that term here.

Commandment 8—Trust Your Training
Few of us trust our training when it comes time to race. There’s a great fear as the big
race approaches that we haven’t done enough, so we train right up to race day. I've
seen people the day before an important race go out for a long ride or compete in a

hard race because they think it will help. It takes 10 to 21 days of reduced workload
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for the human body to be fully ready to race, depending on how long and hard the

training has been. Cut back before the big races, and you’ll do better. Trust me.

Commandment 9—Listen to Your Body

In the early 1990s after the fall of the Berlin Wall, I attended a talk by the former head
of the East German Sports Institute. After conceding that East German athletes had
indeed used illegal drugs, which he felt was a minor aspect of their remarkable success,
he went on to explain what he saw as the real reason for their great number of Olympic
medals. He described how elite athletes lived regulated lives in dormitories. Every
morning, each athlete met with a group of experts—an event coach, a physiologist, a
doctor or nurse, and a sports psychologist, for example. The group checked the athlete’s
readiness to train that day and made adjustments as necessary to the schedule. In
effect, they were listening to what the athlete’s body was saying. The athlete trained
only to the level they could tolerate that day. Nothing more.

It would be nice if each of us could afford such attention. We can’t, so we must
learn to listen to our bodies for ourselves. If you listen to what the body is saying,
you’ll train smarter and get faster. Cyclists who train smart always beat athletes who
train hard. The Cyclist’s Training Bible will teach you how to hear what your body is say-

ing every day—and train smart.
g ry aay

Commandment 10—Commit to Goals
If you want to race farther, faster, and stronger this season you need to train differently
and may even need to make changes in your lifestyle. What could be holding you back?
Is it too little sleep? Maybe you need to go to bed earlier. Or perhaps you eat too much
junk food. You may benefit from putting in more time in the weight room during the
winter to build greater force. Maybe your training partners are holding you back.

After you set your goals in a later chapter, take a look at them and determine
how they relate to your lifestyle and training. Determine that if change is needed,
you can do it. Only you can control how well you race. It’s time to put up.

Striving for peak performance is a 24-hour-a-day, 365-day-a-year task. Racing at
the highest possible level demands a full-time commitment that is not just training-
related. The higher the goals, the more life must revolve around eating, sleeping, and
working out. Eating nutritious food fuels the body for training and helps speed recov-
ery by replenishing depleted energy and nutrient stores and by providing the building
blocks for a stronger body. Sleeping and working out have a synergistic effect on fitness.

Every day you have lifestyle choices to make about diet, sleep, and other phys-
ical and mental activities. The decisions you make, often without even thinking, will

impact how well you ride.

SMART TRAINING
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A fully committed rider is a student of the sport. Read everything you can get
your hands on. Talk with coaches, trainers, athletes, mechanics, race officials, sales-
people, and anyone else who may have a unique perspective. Ask questions, but be
a bit skeptical. If you’re to grow as an athlete, change is necessary. Other knowl-
edgeable people are often the sources for this change.

Training to improve includes keeping a training log. Record workout details, per-
ceptions of effort, stress signals, race results and analyses, signs of increasing or decreas-
ing fitness, equipment changes, and anything else that describes your daily experience.
It may all prove helpful down the road. Most athletes also find that keeping a log pro-
vides them with a sharper training focus and more rapid growth toward their goals.

Each of us has a comfortable level of commitment. There are times when we
need to check our “want to” against our “have to.” Jobs, families, and other respon-
sibilities cannot be forsaken just to ride a bike. Passion must be restrained or we’ll

quickly alienate others who aren’t equally zealous—we will become “cycling bums.”
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Training Tips at Random
by Fred Kugler
As it appeared in Bicycling Magazine, April 1946

A stunt that we have often used in road training is to walk rapidly for about
a half a mile but carrying the bicycle with your arm cocked so the bicycle’s
cross bar is just off your shoulder. This tends to throw your shoulders back
and stretches your chest and lungs, developing your grip, wrists, and arms.
Change arms in carrying at will, but at no time during your set distance for
this exercise let the bike touch the ground or your shoulder. If in a group, it
can be made interesting by seeing who can carry their bicycle the farthest, or
race to a given point under the above rules. Do this at the beginning or end
of a ride, or just before or after a rest stop.

If interest is dull during a training ride, try this. The man in front sticks
in ten hard kicks (counting on one foot only), then swings out and drops back
to last place, and the next fellow sticks in his ten hard kicks, drops back, etc.
You will soon find the going quite tough, that is if each rider really puts in ten
good hard kicks.
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THE
SCIE

orld, having all the
ent, will that win a gold
that can lose it for you.

—CHRIS CARMICHAEL

It was not until the 1960s that the study of exercise as a science became wide-
spread, and not until the 1970s before it began to significantly change the way seri-
ous cyclists trained. In the 1980s, exercise science made a quantum leap. We learned
more about the human athlete in those ten years than in the previous eighty.

The earliest scientists learned more from studying the methods of top athletes
than they did from independent study in their ivory towers. That is still the case
today; the people in white lab coats seek an explanation for why some athletes suc-
ceed and others do not.

Even in the early days, riders learned through trial and error that they couldn’t
develop both maximal endurance and maximal power simultaneously. Coaches and
athletes found that by first establishing an acrobic endurance base and later by adding
faster riding, they could come into top form at the right time. This method of train-
ing was often imposed on them by the weather. Winter made long, easy rides a neces-
sity, while summer favored faster riding.

Since those .leathcr shoe and wool jersey days, we’ve learned a lot from the best
athletes, coaches, and scientists. It’s been a long and winding road. The entire range
of training elements, including nutrition, recovery, strength, mental skills, fitness
measurement, and workouts, has been explored and greatly refined. Still, many ath-
letes continue to train as if it were 1912. They go out the door day after day with no
plan, deciding as the ride develops what they will do. Some are successful despite
their backward ways. Could they do better? Probably. Will you improve if you adopt

a more scientific way of training as described in this book? I believe you will.
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I hope to help you reach toward your potential by taking advantage of the most
recent training knowledge available. This knowledge has been gleaned from research
studies, from the training methods of top cyclists and coaches, and from athletes and
coaches in other sports such as swimming, running, rowing, and triathlon. Some of it
is proven beyond doubt, but much is still theory. You need to determine how every-
thing applies to you and your training. Even well-established and proven practices
may not be applicable given your unique set of circumstances. Some things may not
work for you although they do for others.

Before getting scientific, I want to explain a few basics about training for cycling,
These may be so elementary that they seem evident, but I'll describe them just in case.

No one starts out at the top. Many of those who get there make it because
they are more patient than others. Training has a cumulative effect from year to
year. If done correctly, a cyclist should see improvement over time. Don’t expect
miracles overnight.

Physical and psychological breaks from training are normal and necessary. No
one can improve at an uninterrupted pace forever. If you don’t build rest and recov-
ery into your training plan, your body will force you to. It doesn’t matter how men-
tally strong you are: You need frequent breaks from training.

If you’re new to cycling, the most important thing you can do is ride consistently
and steadily for a year. Don’t be concerned about all of the detail stuff this book will
describe until you’ve put at least one season under your belt. Then you can begin to

plug in the finer elements of training.

Physiology and Fitness
How can we measure physical fitness? Science has discovered three of its most basic
components—aerobic capacity, lactate threshold, and economy. The top riders have

excellent values for all three of these physiological traits.

Aerobic Capacity
Aerobic capacity is a measure of the amount of oxygen the body can consume during
all-out endurance exercise. It is also referred to as VO,max—the maximal volume of
oxygen your body can process to produce movement. VO,max can be measured in
the lab during a “graded” test in which the athlete, wearing a device that measures
oxygen uptake, increases the intensity of exercise every few minutes until exhaus-
tion. VO,max is expressed in terms of milliliters of oxygen used per kilogram of body
weight per minute (ml/kg/min). World-class male riders usually produce numbers in
the 70- to 80-ml/kg/min range. By comparison, normally active male college students
typically test in the range of 40- to 50-ml/kg/min. On average, women’s aerobic capac-

ities are about 10 percent lower than men’s.

THE SCEENCE OF TRAINING
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Aerobic capacity is largely determined by genetics and is limited by such physio-
logical factors as heart size, heart rate, heart stroke volume, blood hemoglobin content,
aerobic enzyme concentrations, mitochondrial density, and muscle fiber type. It is, how-
ever, trainable to a certain extent. Typically, in otherwise well-trained athletes, it takes six
to eight weeks of high-intensity training to significantly elevate VO,max peak values.

As we get older, aerobic capacity usually drops by as much as 1 percent per year
after age 25 in sedentary people. For those who train seriously, especially by regularly
including high-intensity workouts, the loss will be far smaller and may not occur until

they are well into their thirties or even later.

Lactate Threshold

Aerobic capacity is not a good predictor of endurance performance. If all of the riders
in a race category were tested for aerobic capacity, the race finishing results would not
necessarily correlate to their VO;max test values. The athletes with the highest
VO,max values would not necessarily finish high in the rankings. But the highest value
of VO,max that one can maintain for an extended period of time is a good predictor of
racing capacity. This sustainable high value is a reflection of the lactate threshold.

Lactate threshold, sometimes called “anaerobic threshold,” is the level of exercise
intensity above which lactate begins to rapidly accumulate in the blood. At this point
metabolism rapidly shifts from dependence on the combustion of fat and oxygen in the
production of energy to dependence on glycogen—the storage form of carbohydrates.
The higher this threshold is as a percentage of VO,max, the faster the athlete can ride
for an extended period of time, as in a race. Once lactate threshold reaches a high
enough level, there is no option but to slow down in order to clear it from the blood.

Sedentary individuals experience lactate thresholds at 40 to 50 percent of
VO,max. In trained athletes, the lactate threshold typically occurs at 80 to 90 percent
of VO,max. So it is obvious that if two riders have the same acrobic capacity, but rider
A’s lactate threshold is 90 percent and B's is 80 percent, then A should be able to
maintain a higher average velocity and has quite a physiological advantage in a head-
to-head endurance race (unless rider B is smart enough to protect himself from the
wind and has a great sprint).

Compared with aerobic capacity, lactate threshold is highly trainable. Much of

the training detailed in this book is intended to elevate the lactate threshold.

Economy
Compared with recreational riders, elite cyclists use less oxygen to hold a given,

steady, submaximal velocity, The elite riders are using less energy to produce the
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same power output. This is similar to automobile fuel efficiency ratings that tell
prospective buyers which cars are gas guzzlers. Using less fuel to produce the same
amount of power is an obvious advantage in competition.

Studies reveal that an endurance athlete’s economy improves if he or she:

e Has a high percentage of slow-twitch muscle fibers (largely genetic)

e Has a low body mass (weight to height relationship)

e Has low psychological stress ,

e Uses light and aerodynamic equipment that fits properly

e Limits body frontal area exposed to the wind at higher velocities

¢ Eliminates useless and energy-wasting movements

Fatigue negatively impacts economy as muscles that are not normally called
upon are recruited to carry the load. That’s just one reason why it’s critical to go into
important races well rested. Near the end of a race, when economy deteriorates due
to fatigue, you may sense that your pedaling and technical handling skills are “get-
ting sloppy.” The longer the race is, the more critical economy becomes in deter-
mining the outcome.

Just as with lactate threshold, economy is highly trainable. Not only does it
improve by increasing all aspects of endurance, but it also rises as you refine bike
skills. This is why I emphasize drill work for pedaling in the winter training months

and a commitment to improving skills year-round.

Perspective

The preceding discussion probably makes it sound as if fitness can be easily quantified,
and, perhaps, used to predict or even produce top athletes. Fortunately, that’s not the
case. The best scientists in the world can take a group of the most fit cyclists into a
state-of-the-art lab, test, poke, prod, measure, and analyze them, then predict how they
will do in a race—and fail miserably. Labs are not the real world of racing, where many

variables beyond the ken of science escape quantification.

Training Stress
There are five terms used repeatedly in this book that relate to the stresses
applied in training; it is important to understand these terms. By carefully chang-
ing workout freguency, duration, and intensity throughout the season, the body’s
comfortable state is disturbed, forcing it to adapt with the positive changes we call
“fitness.” This manipulation has to do with vo/ume and workload. Let’s briefly

examine each of these terms.

THE SCIENCE OF TRAINING
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Frequency

This refers to how often training sessions are done. Novice riders may work out three
to five times a week and experience a rapid change in fitness, perhaps in the range of
10~ to 20-percent improvement in a short period of time. Experienced cyclists train
with greater frequency, often doing two workouts a day at certain times of the year.
An Olympic hopeful might work out twelve to fifteen times in a week, but such high
frequency may only produce a I-percent gain in fitness, since these athletes are
already so close to their potential.

Studies have found that training three to five times a week brings the greatest
gain for the time invested, and that additional workouts have diminishing returns. If
you are trying to realize your racing potential, however, those small gains are worth it
since the competition will be quite close in ability.

Should a novice try to train at the same high level as the more experienced rider,
he or she may actually see a decrease in fitness due to overtraining, If the experienced
rider trains for a substantial lcngth of time at the novice’s low level, there will also be
a loss of fitness because of undertraining—the stress frequency is too low.

The frequency at which you work out is dependent on what your body is currently
adapted to. For example, even if you’re an experienced rider but have not trained for

several weeks, it’s best to start with a lower frequency and gradually increase it.

Duration

Training sessions may vary considerably in length. Some last several hours in order to
improve aerobic endurance. Others are short to allow for higher efforts or to promote
recovery. Just as with frequency, workout duration is determined by experience level,
with seasoned riders doing the longest sessions. Duration may be measured in time
or in distance covered. The Cyclist’s Training Bible bases training sessions on time.

The appropriate time for long rides is largely determined by the anticipated
duration of your races. Typically, the longest workouts are about the same duration as
the longest race the athlete will compete in or slightly longer. Early in the season, the
higher-intensity workouts are done on lower-duration days, but as the racing season
approaches, harder workouts incorporate both long duration and high intensity. This

prepares the body for the stresses of racing,.

Intensity, Volume, and Workload
Frequency and duration are casy to quantify, so athletes often refer to them in
describing their training program. They may, for example, say that they rode seven
times last week for a total of fourteen hours. This actually only describes a portion of

their training—the portion called “volume.” Volume is the combination of frequency



25

and duration and it does, indeed, provide an idea of what an athlete’s training is like.
But volume is an incomplete description of the stress of training.

A better summary of one’s training is “workload,” defined as the combination
of volume and intensity. By also knowing how hard the rider trained—how much
effort or power went into each workout—the stress magnitude is more completely
defined. The problem for the average rider is that it’s difficult to quantify intensity
in the same way that frequency and duration are quantified. One way to do this is to
assign an average exertion level to each training session when it is completed, using
a 1 to 10 scale with 1 being extremely easy and 10 an all-out race effort. By multi-
plying the number of minutes of the session by the exertion level, the workload is
adequately quantified.

For example, let’s say you rode for sixty minutes including a warm-up, several
high-intensity hill repeats, and a cool-down. Assume that you assigned an average effort
level of 7 to this entire session. Your workload might then be expressed as 420 (7 x 60).

To determine weekly workload, which includes frequency, add up the daily

workload values. By comparing the workloads for a number of weeks, you can see '

how the stress experienced by the body changes.

Training intensity is the stressor that athletes most often get wrong. They ride
a little too intensely when they should be taking it easy and, as a consequence, are
slightly tired when a high-intensity workout is needed. All training therefore shifts
toward mediocrity as the easy rides become too hard and the hard rides too easy. For
most cyclists, getting the intensity right is the key to moving up to the next level of

performance. Chapter 4 offers greater detail on this complex issue.

Volume versus Intensity

Which is more important—volume or intensity? Given the finite amounts of physical
resources available to the rider, should he or she get in as many miles as possible, or
ride fewer miles with high intensity?

The answers to such questions depend on the rider’s level of experience in the
sport. Those new to cycling will improve rapidly merely by riding frequently and
with relatively high durations. As the rider becomes more experienced—and fit—
increases in volume have less and less impact on performance and variations in train-

ing intensity become critical.

Fatigue
Were it not for fatigue we would all be champions. How quickly and to what extent
we experience fatigue is a great determiner of our fitness level—it is a primary reason

for training. The fittest athletes are those who can best resist its slowing effects.

THE SCIENCE OF TRAINING
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There are several causes of fatigue, but the ones the cyclist is most concerned
with are:

¢ Lactate accumulation

¢ Glycogen depletion

¢ Muscle failure

A sound training program improves fitness by stressing the body’s systems associated
g prog p y g Y's 8y

with these causes of fatigue. Let’s briefly examine each.

Lactate Accumulation

Energy for pedaling the bike comes largely from two sources—fat and carbohydrates.
The body’s storage form of carbohydrates is called “glycogen.” As glycogen is broken
down to produce energy, lactic acid appears in the working muscle cells. The lactic
acid gradually seeps out of the cells and into the surrounding body fluids, where it is
picked up in the bloodstream. As it leaves the cells, hydrogen ions are released and
the resulting salt is called “lactate.” If the concentration of lactate becomes great
enough, its acidic nature reduces the ability of the muscle cells to contract, causing
the rider to slow down.

Lactate is always present in the blood as the body uses carbohydrates along with
fat for fuel at all levels of exertion—including the exertion involved in reading this
page. But during exercise, as the use of glycogen increases, there is a concurrent rise
in blood lactate levels. At low levels the body has no trouble removing and buffering
the acid. But as the intensity of exercise shifts from aerobic (light breathing) to anaer-
obic (labored breathing), the lactate eventually reaches so great a level that the body
is no longer able to remove it at the same rate it is produced. The resulting lactate
accumulation causes short-term fatigue. The only way the rider can deal with it now
is to slow down so lactate production is decreased and the body can catch up.

This type of fatigue occurs during brief but extremely high-intensity efforts
such as long sprints, bridging to a break or climbing a hill. Thus, the way to improve
your body’s ability to clear and buffer lactate is by doing short-duration interval work-

outs that replicate these race conditions.

Depletion of Glycogen
Fat is the primary source of fuel for every ride you do, but as the intensity of the ride
varies, the contribution of carbohydrates to the energy demand rises and falls consid-
erably. Figure 3.1 illustrates this shift.
Carbohydrates are stored in the muscles and liver as glycogen and in the blood

as glucose. A well-nourished athlete has about 1,500 to 2,000 kilocalories of glycogen



27

HIGH
(=]
7]
=
[~
=
-]
«»»  MODERATE
—
-4
(-]
=
° 4
=
a
I
(=1
:
LOW — - g
25% 65% 85%
{walking) (slow distance)  (~ 1-hour race)
% V0:MAX

Source: Adapted from J.A. Romijn et al. “Regulation of Endogenous Fat and Carbohydrate
Metabolism in Relation to Exercise Intensity and Duration.” American Journal of Psysiology 265
(1993): E380.

and glucose packed away, depending on body size and fitness level. That’s not much
energy. Most of this, about 75 percent, is in the muscles.

The problem is that when glycogen and glucose stores run low, exercise slows
considerably, since the body must now rely primarily on fat for fuel, as shown in
Figure 3.1. This is calied “bonking.”

A 2.5-hour race may have an energy cost of 3,000 kilocalories, with perhaps half of
that coming from carbohydrate sources. If the rider starts with a low level of glycogen on
board and these carbohydrate calories are not replaced during the race, he or she may be
forced to abandon the race. The same sorry results may also occur if the rider pedals the
bike uneconomically or if general aerobic fitness is poor.

Research reveals that a well-trained athlete is capable of storing greater amounts
of carbohydrates while using it more sparingly than an untrained person. The diet
you habitually eat also determines how much fuel is socked away and how rapidly it

is used up. This is discussed in greater detail in Chapter 16.

Muscle Failure
Exactly what causes the cyclist’s working muscles to fail to contract forcefully near
the end of a long and grueling race is unknown. It is probably related to chemical fail-
ure at the point of connection between the nerve and the muscle, or by a protective

mechanism in the central nervous system intended to prevent muscle damage.

THE SCIENCE OF TRAINING

Figure 3.1

Relative contribution of fat and
carbohydrate (glycogen and glu-
cose) to exercise fuel at three
levels of aerobic capacity
(VO,max).
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High-intensity training may help to fortify the body against muscle failure by
training the nervous system to recruit more muscles for endurance activity. Working out
at high intensity, as when doing intervals, involves more fast-twitch muscles than rid-
ing long and slow, which favors slow-twitch muscles. Fast-twitch muscles are not called
upon until the effort becomes so great that the slow-twitch muscles can no longer han-
dle the effort. As fast twitchers are recruited to support the slow twitchers during what
is basically an endurance activity, such as intervals, they begin to take on some of the

slow-twitch characteristics. This is of great benefit to the endurance athlete.

Principles of Training
The principles upon which periodization training is based are individualization, pro-
gression, overload and specificity. Bear with me here as these may sound somewhat
scientific and theoretical. Understanding the principles will make you a better

cyclist—one capable of smart self-coaching.

Individualization
The capacity of an athlete to handle a given workload is unique. Each athlete can be
considered an ecosystem influenced by three categories of factors—sociocultural, bio-
logical, and psychological. Each of these categories has the potential to impede or
promote improvement.

Sociocultural factors such as lagging career progression, economic pressure, and
poor interpersonal relationships often undercut how much time and energy, both
mental and physical, is available for training. Examples of biological factors are aller-
gies, use of drugs, and inadequate nutrition. These factors may restrict the individ-
ual’s physical ability to train successfully. Psychological factors are perhaps the most
overlooked, yet the most likely to compromise the benefits of training. Some exam-
ples are fear of failure, low self-esteem, and the unreasonable expectations of others.

In addition, some athletes are “fast responders” while others are “slow responders.”
This means that if you and a teammate do exactly the same training in precisely the
same way, you probably won’t reach a common level of fitness by a given race. Being a
slow or fast responder is probably genetic—you may have inherited a body that changes
at a given rate. Generally, four to eight weeks of a given type of training are necessary to
show significant results. While you can’t change how quickly your body responds, you
can learn to design your training program around your unique characteristics.

The bottom line is that you cannot simply do what others are doing and expect
to get the same benefits—or any benefits at all. What is an easy day for one rider may
be race effort for another. Chapters 5 and 6 will address the issue of individualizing

training to fit your unique set of abilities.
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Progression
Have you ever done a workout so hard that you were sore for days afterward and did
not have the energy to even ride easily? We've all done that. Such a workout violated
the progression principle. The body didn’t get stronger, it lost fitness. The workout
caused you to waste two very precious resources: time and energy.

The workload must be gradually increased, with intermittent periods of rest and
recovery, as the athlete focuses fitness for the most important races of the season. The
stresses must be greater than the body is accustomed to handling. 'The workloads,
especially the intensity component, are increased in small increments, usually of 5 to
15 percent. This allows the cyclist to avoid overtraining and injury, yet provides
enough stress to allow adaptation to occur. Workload increases are largely individual
matters, especially with regard to intensity. Chapters 5 and 6 will guide you through

the maze of building race fitness progressively.

Overload
The object of training is to cause the body to positively change in order to better
manage the physiological stresses of racing. In order to stress the body, it must be pre-
sented with a load that challenges its current state of fitness. Such a load will cause
fatigue, followed by recovery and eventually a greater level of fitness known as “over-
compensation (see Figure 3.2).”

Top-level performance is the result of years of well-planned overload resulting
in adaptation. This optimum training repeatedly places measured stresses on the ath-
lete. If the workloads are of the right magnitude, slightly more than the body can han-
dle, adaptation occurs and fitness steadily improves.

It’s important to note that overload happens during workouts, but adaptation
occurs during rest. It is as if the potential for fitness is produced by training, but the
realization of fitness occurs during subsequent rest. If you repeatedly short-change

your rest, the body will not continue to improve. You'll actually lose fitness. This is

OVERLOAD
APPLIED

INITIAL
FITNESS LEVEL

Figure 3.2
Overcompensation resutting from
a training overload
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called “overtraining.” The biggest mistake I see self-coached athletes make is disre-
garding their need for rest. Smart athletes know when to abandon a workout carly.
They know when to do less instead of more. In short, they understand and listen to
their bodies. You must learn to do the same. In Chapter 15, I'll teach you some tech-
niques to help you refine this skill.

If the load of training is decreased for extended periods, the body adapts to
lower levels of fitness. We call this “being out of shape.” But once a rider has reached
optimal fitness, it can be maintained with infrequent, but regular and judiciously

spaced stress allowing for increased recovery between hard workouts.

Specificity
According to this principle, the stresses applied in training must be similar to the
stresses expected in racing. Sometimes the workload must include long, steady dis-
tance. At others, brief bouts of high intensity are required to bring the needed
changes. Riding slow all the time is just as wrong as always going hard. In Chapter 6,
I’ll teach you how to isolate the various stresses required in road races and show you

how to blend them into a comprehensive program.
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INTENSITY

I'm a better man because of it.
—1 ANCE ARMSTRONG

Recreational cyclists generally believe that the more miles they ride the better
they will race, regardless of what they do with those miles. 'To some extent they are
right, as there does seem to be a threshold of miles or hours that a given athlete must
ride in order to boost fitness to a sufficient level to race well. But once beyond that
threshold, adding more miles has less benefit than increasing the intensity. It’s not
kow many miles, but what you do with the miles that counts most.

Of the three elements of training—frequency, duration, and intensity—the
most important element to get right is intensity. Oddly enough, this is the part
cyclists all too often get wrong. Most train too intensely when they should be going
easy. Then when it’s time to go fast they are a little too tired to push their limits.
As a result, all of their training becomes moderate. They race the same way: Stay
with the pack until it’s time to put the hammer down. Then they’re off the back
wondering how they got there.

In the context of this chapter, intensity refers to the effort or power output that
closely simulates that of the A-priority events for which you are training. For a road
race or criterium this may be a wide variety of intensities including steady efforts near
lactate threshold while in a fast-traveling group, aerobic capacity intensities for sev-
eral minutes while chasing down a break, or an all-out intensity for sprinting. For a
time trial, century ride, or ultra-marathon the intensity will be much more narrowly
defined. The intensity necessary to produce peak fitness must be well defined in

order to create a sound training program.



34

THE CYCLIST’S TRAINING BIBLE

Developing peak fitness is like building a house. The most important part of the
house is its foundation. Without a solid foundation the house will settle, walls will
crack, and it will have little value. If the foundation is constructed well, the house will
be solid and last a long time. The same can be said of training to race. A solid foun-
dation built on a base of easy miles is necessary before the finish work—intervals, hill
repeats, and fast group rides—is added. But once the foundation is well established,
workouts that mimic the intensities expected in the race pay dividends. Do these
same intense workouts too soon and your house will shift and crack.

Another training comparison that has stood the test of time is that of a pyramid.
The broader the base of the pyramid (easy aerobic training), the higher the peak will
be (fast racing speed).

The bottom line is that high-intensity training needs to be undertaken with
thought and planning in order to peak at the right times of the year. Too much, too soon
and you won'’t be able to maintain the fitness. Too little, too late and you’re off the back.

Learn to apply the intensity concepts in this chapter and you’ll avoid overtrain-

ing and undertraining; your racing fitness will be high when the time is right.

Measuring Intensity
What’s going on inside a cyclist’s body during a race or workout? How does a rider
know to go faster or back off during a time trial? Is a workout too hard or too easy?
How is it possible to finish with enough left for a sprint?

The answers to these and other questions come down to keeping close tabs on
your use of energy. By measuring intensity and comparing the information with what
you have learned about your body in training and racing, you can make decisions as
new situations such as breakaways, head winds, and hills occur. Today’s technology
allows an athlete to measure intensity quickly and accurately.

The oldest, and still one of the best, gross indicators of intensity is perceived
effort. An experienced cyclist is able to judge his or her intensity quite accurately by
taking a subjective survey of the entire body at work. This is a skill honed by years
of riding, making mistakes, and relearning as fitness changes.

Perceived exertion is quantifiable using the Borg Rating of Perceived Exertion
Scale (see Table 4.1) and is frequently used by scientists to determine at what level
an athlete is working. Some athletes are so good at using a Rating of Perceived
Exertion (RPE) that in a laboratory graduated-effort test they can pinpoint their lac-
tate threshold precisely just from feel.

There are two other ways of measuring intensity that are related more or less to
specific systems of the body. Heart rate is closely aligned with monitoring of the car-

diovascular system, while power measurement relates closely to the ability of the
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muscular system to drive the pedals. Let’s see how these and other methods can be

utilized in measuring training and racing intensity.

Systems

The body is made up of several interconnected and mutually beneficial systems, such as
the energy production, cardiovascular, and nervous systems. Regardless of what method
of intensity measurement is used, you’re taking a peek into the body through a small sys-
tems window, but since the systems are linked, you can draw conclusions about the
entire body once you have experience and knowledge. I'll help you with the knowledge
part in this chapter; you’ll need to acquire the experience by using what you learn here.

The systems we can presently use to peek into the body while out on the road
and the measurable indicator of each are:

¢ Energy production system—Ilactate

* Muscular system-—power

¢ Cardiovascular system—nheart rate

Energy Production System
The metabolic system provides fuel to muscles in the form of carbohydrates, fat, and
protein. Within the muscle, these fuels are converted to a usable energy form called

adenosine triphosphate (ATP). This process happens either aerobically or anaerobically.

INTENSITY

Table 4.1
Borg Rating of Perceived
Exertion Scale
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Aerobic energy production occurs while you are riding easily. It relies primarily
on fat and to a lesser extent on carbohydrates for fuel and uses oxygen in the process
of converting fuel to ATP. The slower you go, the greater the reliance on fat and the
more carbohydrates are spared. As the pace of your ride increases, there is a gradual
shifting away from fat and toward carbohydrate as the fuel of choice. At high efforts,
around 15 to 17 RPE, oxygen delivery no longer keeps up with the demand, and you
begin producing ATP anaerobically, meaning “without oxygen.”
Anaerobic exercise relies heavily on carbohydrates for fuel. As carbohydrates are
converted to ATP, a by-product called lactic acid is released into the muscle. This
causes the familiar burning and heavy-legged sensations you’ve experienced while
riding hard. As lactic acid seeps through the muscle cell walls into the bloodstream,
it gives off a hydrogen molecule and becomes lactate. Lactate accumulates in the
blood and can be measured by taking a sample from the finger or earlobe. The unit
of measurement used in labs is millimoles per liter, expressed as mmol/L.
Since carbohydrates are in use during both of these types of energy production,
to a lesser extent in aerobic and more so anacerobically, lactic acid is always being pro-
duced. Even while you are reading this book, your muscles are producing measura-
ble amounts of lactic acid.
By measuring lactate, an athlete, or more than likely his or her coach, could
determine—with some degree of accuracy depending on skill level and equipment
used—several key aspects of fitness, such as:
¢ Lactate threshold. As previously described, this is the level of exertion at which
metabolism shifts from acrobic to anaerobic marked by lactate being produced
so rapidly that the body can’t keep up with its removal. Lactate thus accumulates
in the blood. I often explain lactate threshold using an analogy. If I slowly pour
water into a paper cup that has a hole in the bottom the water will run out as fast
as I pour it in. This is what happens to lactate in the blood at low levels of exer-
tion. If I pour faster, there comes a point when the water begins to accumulate
despite the fact that some is still leaking out through the hole. This is similar to
the lactate threshold point that is achieved at higher levels of exertion. Lactate
threshold is an important concept that will be used throughout this book.
¢ Training zones. Training and racing intensities may be determined based on
lactate levels (see Table 4.2).

¢ Physiological improvement. The faster a rider can go or the more power that
can be generated without accumulating high levels of lactate, the better his
or her racing fitness.

¢ Economy of pedaling. The smoother one pedals, the less effort he or she uses,

and therefore, the less lactate that accumulates in the rider’s muscles.
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* Equipment selection. Optimal crank arm lengths, saddle heights, and han-
dlebar adjustments create a greater pedaling economy, which then produces
low levels of lactate in the rider’s muscles.

¢ Recovery interval. Reduced levels of lactate indicate that a cyclist is ready for

the next work interval in a workout.

The key piece in achieving all of these benefits is the ability to accurately
measure lactate in a “field” setting (using an indoor trainer or track) rather than a
lab—in other words, inexpensively. Until recently, the only way to measure lactate
was in a lab using an analyzer such as the YSI 2300, the accepted standard in the
United States. Its size, expense, and the need for electricity, however, make it
impractical for field use.

In the past few years relatively inexpensive portable lactate analyzers have been
introduced to the U.S. fitness market but these are not for the average rider’s use.
Using such a device requires extensive skill that comes only with the experience of
sampling hundreds of athletes. The bottom line is that lacrate sampling, while help-
ful, is not something for the rider to use, but rather a tool that may be used by his or

her coach or a lab technician.

Muscular System
Power is a measure of work compared to time, It is expressed in units called “watts,”
named for James Watt, the inventor of the steam engine. In physics, power is

described in a formula as:

work

time

Power =

At the risk of oversimplification, in cycling “work” is essentially gear size and
“time” is cadence. So if gear size is increased and cadence kept steady, power rises.
Or, if cadence is increased (time per revolution of the crank is decreased) while using

the same gear size, power also rises.

Lactate Zones

INTENSITY



38

THE CYCLIST'S TRAINING BIBLE

Figure 4.1
Critical profiles of two riders

Several scientific studies have found that power is closely related to perform-
ance. If the average power output increases, race velocity also increases. The same
cannot always be said for heart rate, as explained above; that is why power monitor-
ing is such an excellent tool for bicycle training. It is the most effective way for the
serious rider to monitor intensity.

The downside of power monitoring, as compared with heart rate, is equipment
cost. In the early and middle 1990s, a powermeter cost about twenty times as much
as a heart rate monitor. With the introduction of the Tune Power-Tap in 1999, how-
ever, the cost ratio was lowered to something approaching 4 to 1.

Power-based training begins with determining one’s “critical power profile.”
This is a visual representation of the ability to produce power at various durations.
Finding and graphing average power output for the critical power (CP) durations of
12 seconds and 1, 6, 12, 30, 60, 90, and 180 minutes produces a curve or profile such

as those shown in Figure 4.1.
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Note that the profiles in Figure 4.1 are considerably different for the two riders.
Rider A is capable of producing far greater power than Rider B for short durations.
Although Rider B lacks short-duration power, the generally shallower slope indicates
much greater endurance capability. In an all-out sprint near the finish line, Rider A

has an advantage, but Rider B has the upper hand as the duration increases.
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Once you’ve determined average power for each of the above durations (Chapter
5 describes how to do this), your CP training zones can be established. For the average
power at each duration, add and subtract 5 percent to establish zones. For example, if
your average power for six minutes is 360 watts, then CP6 is 342 to 378 watts (360 x
0.05 = 18, 360 — 18 = 342, 360 + 18 = 378).

Focusing your training on a given range of CP zones has the potential to produce

fitness benefits that can be applied in certain race situations, as shown in Table 4.3.

Cardiovascular System

In the early 1980s, the introduction of the portable heart rate monitor brought about
a profound change in athletes’ approaches to training. It is now a commonly used
training device, second only to the handlebar computer in popularity.

From the time heart rate monitors first hit the market until about 1990 they were
“gee whiz” toys—fun to play with, but the numbers didn’t mean much. Now that
nearly everyone has one, athletes are becoming more astute in their use. At criteri-
ums, road races, and time trials around the country you can find most cyclists wearing
them to regulate or monitor exertion.

A heart rate monitor is much like the tachometer in an automobile. Neither one
tells how fast you’re going, but rather how hard the engine is working. Just as a car
can rev up the engine without moving and redline the tachometer, heart rate can

zoom while you are running in place.

INTENSITY

Table 4.3
Critical Power Zone Benefits and
Race Applications
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Table 4.4
Lactate Threshold Heart Rates
based on Individual Time Trial

Knowing how hard the heart is working is important information that allows you
to make decisions as a workout progresses. Sometimes motivation, or lack of it, gets
in the way of rating your perceived exertion during high-quality training sessions.

Be aware that a low heart rate is not always a bad sign. In fact, a low workout
heart rate relative to what experience has shown to be more common for you can be
a good sign. Improving aerobic fitness typically produces a lower heart rate than when
you were less fit. In the same way, a high heart rate is not always a good sign, either.

For a cyclist, knowing lactate threshold heart rate (LTHR) is as important as
knowing frame size. But forget about trying to find maximum heart rate. Not only
does this require great motivation—as in a gun to the head—but it’s not as good
an indicator as L'T.

Heart rate training zones are best if based on LTHR, since the percentage of
maximum at which one becomes anaerobic (lactate accumulates) is highly variable.
For example, one cyclist may have a LTHR that is 85 percent of his maximum heart
rate, while another goes anaerobic at 90 percent of max. If both riders train at 90 per-
cent of max, one is deeply anaerobic and the other is at threshold. They are not expe-
riencing the same workout or getting the same benefits. If, however, both train at 100
percent of LT or any other percentage of LT, they experience the exact same exer-
tion level and reap the same benefits.

Finding LT requires scientific precision, but don’t let that scare you away. It’s actu-
ally a simple procedure. I'll describe how to do it in the next chapter. For this reason I
prefer to first determine LTHR and then establish heart rate zones on either side of it.

One “easy” way of finding your lactate threshold heart rate is to time trial while
wearing a monitor. The distance of the individual time trial (IT'T) could be 5k, 10k,
8 miles, 10 miles, or 40k. The test can be done at an established race or as a workout
you do alone. The average heart rate from this test will serve as a predictor of your
LT. Since you will undoubtedly have higher motivation in a race than when doing this
test alone, the results should be interpreted differently. Table 4.4 provides guidelines
for determining LT heart rate from an I'TT.

Example: A 10-mile individual time trial is done as a race when the athlete is
rested and highly motivated. The average HR is 176. Divide 176 by 1.05 = 167 for L'L.
(See bold number 167 in
table 4.6 for HR training
zones.) Table 4.4 may also be
used to determine HR to be
used in an I'TT. For exam-
ple, a40k I'T'T should be rid-
den at 100 percent of L'T.



















































































































































































































































































































































































































































































































































































































































































































































