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Foreword
“Let the truth be told, the veil of secrecy has been raised!”

In the “Theory and Application of Modern Strength and Power Methods,” Christian
Thibaudeau creates a self-explanatory training masterpiece that encompasses specific
research and applications of the world’s grandest strength coaches. From the practical
experiences of the “father of pliometrics,” Yuri Verkhoshancki, and Germany’s Jurgen
Weineck, to the more recent work of France’s Gilles Commetti and Christian’s own
personal coach, Canada’s Jean Boutet, evolves a simplified, straightforward approach to
understanding the complexities of the Conjugate Sequence System. Methodically and
systematically constructed, this manuscript is fully referenced and packed with current
scientific evidence, which in turn sheds light on previously guarded training systems.

Quite often, as teachers, we try to improve an athlete’s total performance, creating a state
of paralysis through over-analysis, which confuses those who are trying to learn.
Understanding that time is of the essence, we have to utilize our athlete’s time wisely and
invest it to the fullest extent. Using the part-whole motor skill developmental approach
adopted from the former Eastern Bloc countries, Christian identifies and breaks down a
variety of means, methods, and systems into easily learnable components. Then, after
each independent skill is thoroughly explained, the whole is reassembled and integrated
into a new, complete, superior operating motor program and applied in a functional-
specific training regime. This part-whole process allows complex procedures to be
broken down into controllable segments, which ensures that the time invested is time well
spent.

Furthermore, as a veteran the National Football League, I whole-heartedly understand
the personal accountability that accompanies that earned position. In order to perform at
an elite intensity, day in and day out, year in and year out, one’s performance level
always has to be within an optimal range. Since every athlete is unique, possessing
his/her own strengths and weaknesses, the programs must be individualized depending
upon personal needs and the motor demands of their sport. Ultimately, the final burden
of preparation resides with the athlete. Shouldering responsibility involves taking an
active approach in one’s organization of training and making educated decisions. While
the motor requirements, motor abilities, training stimulus, type and amount of application
are rooted in science, their application is an art.

Undeniably this book will open your mind to strength applications rarely seen in North
America and, in the process, you will walk away a more educated student in the lessons
of strength, as I did. Complacency has no part in athletics - one should always be in
“pursuit of the holy grail.”

Thomas J. Myslinski, Jr.

Strength and Conditioning coach, Cleveland Browns



Part 1

The Science of
Strength

Using science and practical experience to find the most effective
training methods



Introduction

This second book of mine (the first one being The Black Book of Training Secrets) is a
gift to myself. I’ve wanted to write something specifically for athletes and strength
coaches for a long time; put something out there that would revolutionize how high level
athletes undertake their training. But I’'m not utopic. I don’t believe that this book will
usher strength & power training into a new era. However, I’'m sure that all of you will
learn a lot of new training means, methods, and methodics from this book. What it will
do is add a few tools to your coaching/athletic toolbox, allowing you to reach a new level
of success in your training (or your athlete’s).

This book covers strength and power training very thoroughly. You’ll learn about the
scientific basis of strength and power methods, and then you’ll learn how to apply these
methods in the real world. There will also be information on how to plan a long-term
program using the outlined techniques as well as more than 30 power exercises
demonstrated and described.

This is an easily understandable book as it’s written with the coach and athlete in mind,
yet it’s also scientific since I’ll teach you the “whys” behind all the techniques presented.
I firmly believe that it’s important to understand something that we use to reap the
optimal amount of benefit from it.

This first part of the book will focus on the broad categories of training methods and will
explain the scientific basis behind each of these methods:

- Eccentric action training

- Concentric action training

- Isometric action training

- Kinetic Energy Accumulation Training
- Contrast training

The second part of the book will deal with all the possible applications of these broad
methods as well as how to use them in a training regimen.

The third part will deal with program design, or correctly arranging the training methods
selected into a logical and effective training plan.

The fourth part will give you the low-down on electromyostimulation training for
athletes, its benefits and limitations.

The fifth part will provide you with over 30 different high power/shock exercises to
maximize your sporting performance.

Finally the sixth portion will address the myths of strength training for female athletes.

Enjoy the ride!



Eccentric action training

The eccentric action of a muscle refers to a resisted lengthening of that muscle; a muscle
exerting force while it’s being lengthened. This type of action has also been called the
yielding action (as opposed to the overcoming action which refers to the actual lifting of
the resistance) as well as the negative action.

Eccentric action is present in most free-weight and machine exercises. However, since
concentric strength potential is lower than the eccentric strength potential the yielding
portion of a movement is rarely fully stimulated. In other words, the relative weakness of
the overcoming portion prevents a complete overload during the yielding portion of the
exercise.

As I will explain, it is the yielding portion of an exercise which gives us the greatest bang
for our buck. So an individual seeking maximum results should plan training methods
emphasizing eccentric overload.

Eccentric stress as a superior stimulus for strength improvements

It’s been a while since we’ve known that the yielding (eccentric/negative) portion of an
exercise 1is responsible for more strength gains than the overcoming
(concentric/miometric/positive) portion. For example, a study by Hortobagyi and
coworkers found that the total maximal strength improvement from eccentric-only
training brought more strength gains than a concentric-only program followed for 6
weeks. By total maximal strength I mean the sum of maximum concentric, isometric, and
eccentric strength. In that parameter, eccentric training gave a mean improvement of
85%, while concentric training led to an improvement of 78%. Furthermore, this study
used submaximal yielding actions and maximal overcoming actions. Surely this tells us a
lot about the potential of yielding strength training, at least when maximum strength
gains are the concern. And it is to be noted that these results are in accordance with the
body of scientific literature on the subject. For example, a study by Higbie et al. (1996)
found a combined strength increase (concentric strength improvement + eccentric
strength improvement) of 43% with an eccentric-only regimen compared to one of 31.2%
with a concentric only regimen. We should also note a study by Hilliard-Robertson and
coworkers which concluded that “A resistance training protocol which includes eccentric
as well as concentric exercise, particularly when the eccentric is emphasized, appears to
result in greater strength gains than concentric exercise alone”. This is in accordance
with an early study by Komi and Buskirk (1972) who recorded greater strength increases
after an eccentric training regimen than after a concentric-only regimen.

It was also found that omitting eccentric stress in a training program severely
compromised the potential strength gains (Dudley et al. 1991).



Eccentric stress as a superior stimulus for muscle growth

The last above-mentioned study (Higbie et al. 1996) found that eccentric-only training
led to an average muscle size gain of 6.6% over 10 weeks while a concentric-only
program led to gains of 5%. While the difference may not seem to be huge, any
bodybuilder who knows his stuff understands that 2% more muscle over a 10 week
period can be visually important, especially in the long run.

These results are backed by another recent study (Farthing and Chilibeck 2003), which
concluded that “eccentric training resulted in greater hypertrophy than concentric
training.”

One recent study (LaStayo et al. 2003) even found accentuated eccentric training to cause
19% more muscle growth than traditional strength training over 11 weeks!

Another study concluded that “eccentric muscle actions are a necessary stimulus for
muscle hypertrophy” (Cote et al. 1988).

Why is eccentric training effective?

Eccentric training allows one to stimulate greater strength and size gains than pure
concentric training. Why is that? There are five major reasons why:

1. There is a greater neural adaptation to eccentric training than to concentric training
(Hortobagyi et al. 1996).

2. There is a more important force output produced during a maximal eccentric action
(greater overload) because you can use a higher external load (Colliander and Tesch
1990).

3. There is a higher level of stress per motor unit during eccentric work. Less motor units
are recruited during the eccentric portion of a movement, thus each of the recruited motor
units receives much more stimulation (Grabiner and Owings 2002; Linnamo et al. 2002).
Furthermore, since the nervous systems seems to recruit less motor units during a
maximal eccentric action, the potential for improvement could be greater than with
maximal concentric action.

4. There is some evidence that maximal eccentric actions will preferably recruit fast-
twitch muscle fibers, which are more responsive to muscle growth and strengthening
(Nardone et al. 1989, Howell et al. 1995, Hortobagyi et al. 1996). In fact, eccentric
training may stimulate an evolution towards a faster contractile profile (Martin et al.
1995).




5. Most of the micro-trauma to the muscle cells incurred during training is a result of the
eccentric action (Brown et al. 1997, Gibala et al. 2000). It has been established that this
micro-trauma acts as the signal to start the muscle adaptation process (Clarke and
Feedback, 1996).

Further benefits of eccentric training

For most of us, strength and size gains are the name of the game. However the positive
effects of negative training don’t stop there. We could also note the following “fringe”
benefits:

1. Greater cross-education (Hortobagyi and Lambert 1997). Cross-education refers to
transfer of strength gains from one limb-side to the other. In practical terms it means that
if you were to work only your right arm using eccentric actions, some of the strength
gains would transfer to the left arm. This can be very beneficial to prevent excessive
strength loss if one limb is immobilized.

2. Eccentric training is also a superior method to treat tendinosis when compared with
concentric exercise (Mafi et al. 2001). So it could be argued that this form of training is
adequate for use by injured athletes and that it is relatively safer than concentric training
even if the loads used are greater.

3. A last point of interest is that strength gains from eccentric training are maintained
longer during a period of detraining than the gains from concentric-only training
(Collinder and Tesch 1992, Housh et al. 1996), which may be very important for athletes
who cannot train as much during the season as they can in the off-season.

In layman’s terms please

The last few paragraphs were very dense in scientific information, but practically, what
does it all mean?

1. If you de-emphasize the yielding portion of your strength exercises (lowering the bar
very fast, not contracting your muscles during the eccentric portion, etc.) you might as
well not be training at all (at least if maximum strength and size are important to you). Be
careful though, it doesn’t mean that you should accentuate/emphasize the eccentric stress
in all of your exercises, just that some exercises should target a very large eccentric
overload.

2. Accentuating the eccentric stress during a session will lead to more strength gains. The
reasons are related to structural as well as neural adaptations.



3. The eccentric portion of a movement is the main stimulus for muscle growth as it is the
cause of most of the micro-trauma inflicted on the muscles, which acts as the signal to
kick the muscle building process into overdrive.

4. One more benefit that I have found from experience is that overloading the eccentric
portion of an exercise allows one to get used to holding big weights and controlling them.
This can have a very important confidence-building effect when attempting to lift
maximum weights.

Accentuated eccentric techniques
The 2/1 technique

This technique can be used quite effectively with exercises such as the seated row, cable
rope curl, cable rope triceps extension, and most exercises that can be done using the
triceps rope. It also works on most machines. The way it works is pretty simple: you lift
the weight (overcoming/concentric portion) using two limbs (both arms if you are doing
an upper body exercise, both legs if it’s a lower body movement) and you return the
weight (yielding/eccentric portion) with one limb.

So the load during the yielding portion of the exercise is twice as high as during the
overcoming portion. The load to use should be light enough so that you can accelerate it
during the overcoming portion but heavy enough to make the single-limb yielding portion
hard to do. A load of around 70% of your “two-limb maximum” is a good place to start.

The overcoming portion should be done as fast as possible while the yielding portion is to
be executed in 5 seconds. Sets of 3-5 reps per limb are performed (so 6-10 total reps per
set).

Example of the 2/1 technique: two arms are used to press down the weight while only one is used to return to the
starting position




The two-movements technique

This technique works by doing the overcoming portion of the lift using a compound
movement and the yielding portion using an isolation movement. The two best examples
are the power clean/reverse curl (lift the bar as a power clean and lower it as a reverse
curl) and the close-grip bench press/nose-breaker (lift the bar as a close-grip bench press
and lower it as a nose-breaker).

Using this technique will allow you once again to use a very heavy load in the yielding
portion of the movement, thus placing a super-adaptive stimulation on your muscles and
nervous system.

B —

Example of the two-movements technique: power cleaning the weight up and
lowering it in a controlled reverse curl




Here are a few more examples of possible movements to use this technique with.

Muscles to be overloaded Overcoming portion Yielding portion
Biceps, brachialis Power clean from hang Reverse curl

Triceps Close-grip bench press Nose-breaker

Pectoralis major Dumbbell press Dumbbell flies

Anterior and medial delts Dumbbell clean and press Lateral raises
Quadriceps, glutes Two-leg squat with a DB One-leg squat
Hamstrings, erector spinae Weighted back extension One-leg back extension
Rhomboids, posterior delts Dumbbell bent over rowing Dumbbell rear delt raises

I find that doing 3-5 reps works best with this type of training too.

Superslow eccentrics

This technique is fairly simple. Using a moderate to important load (60-85% of your
max) you execute a superslow yielding phase while lifting (overcoming) the bar

explosively.

The following table gives you the parameters to use depending on the load you select.

Load Time of the yielding portion Number of reps per set
60% 14 seconds 3
65% 12 seconds 3
70% 10 seconds 2
75% 8 seconds 2
80% 6 seconds 1
85% 4 seconds 1

This type of accentuated eccentric training is fairly easy to do and can yield impressive
muscle size and tendon strength improvements.

Negative training

Negatives basically refer to performing only the yielding portion of a lift and having
spotters lift the bar for you. You should use a load that is between 110 and 130% of your
maximum on a certain lift when performing negatives. The time of the action (lowering)
depends on the load:

10 seconds if the load is 110-115%
8 seconds if the load is 115-120%
6 seconds if the load is 120-125%
4 seconds if the load is 125-130%

When doing supramaximal negatives you should only do sets of one repetition.
Anywhere from 3 to 10 singles should be done in a workout. This type of training places




a very important demand on the nervous system. For this reason you should take
relatively long rest intervals when using this technique.

Concentric action training

The concentric portion of a movement is also called miometric action or overcoming
action. I much prefer the later (overcoming) as it explains what happens during this type
of action; you exert a certain level of force to overcome, or lift, an external resistance.

This form of training is chiefly important since overcoming strength is the basis for many
sporting actions and everyday occupations. It is of special importance for individuals
involved in some form of competitive lifting (powerlifting, Olympic lifting), as their
objective is to overcome the heaviest possible resistance.

Concentric stress as a necessary stimulus for strength improvements

It has been established that it is the eccentric/yielding portion of an exercise that gives
you the most bang for your buck. However, without using concentric/overcoming actions
in a training regimen it is impossible to develop your limit strength maximally for the
following reasons:

1. First of all, if eccentric training can bring the highest level of combined strength gains
(eccentric strength gains + isometric strength gains + concentric strength gains), it also
leads to less concentric strength gains. Research has found that training with only
yielding actions leads to gains in overcoming strength which are 2-3 times lower than
when overcoming training is used. The results are as follows:

Type of training Overcoming Yielding strength
strength gains gains
Higby et al. 1996 Eccentric action 6.8% 36.2%
Concentric action 18.4% 12.8%
Hortobagyi et al. 1996 | Eccentric action 13% 42%
Concentric action 36% 13%

2. There is some evidence that the neural mechanisms used during concentric and
eccentric actions are different (Lionnamo et al. 2002; Grabiner ands Owings 2002; Fang
et al. 2001). To quote Grabiner and Owings (2002): “There is a dearth of direct evidence
that concentric and eccentric contractions are controlled differently by the CNS”. And
this is not only evidenced during the action, but also during the preparatory period,
hinting that the motor planning processes are different for both types of actions.

So this means that even if eccentric training can lead to great gains as far as the muscle
structures are concerned, one still needs to practice overcoming actions to make the gains
in strength functional.



It is also evident that the specificity of training adaptations applies to the type of muscle
action, with eccentric training leading to more eccentric strength and concentric training
leading to more concentric strength. So, since most sports (and lifting events) involve an
important amount of overcoming work, concentric actions become all the more important
in training.

Concentric stress as a necessary stimulus for muscle growth

While it’s fairly well established that accentuating the eccentric or yielding portion of an
exercise is probably the best way to stimulate muscle growth, mostly because it is the part
responsible for the most muscle micro-trauma, the concentric portion of the movement
also plays a role in stimulating size gains.

The following table presents results from two research groups studying the impact of
concentric and eccentric training on muscle cross-sectional area (size):

Study Type of training Cross-sectional area gains
Seger et al. 1998 Eccentric action 5.7%

(10 weeks) Concentric action 3.4%

Higbie et al. 1996 Eccentric action 6.6%

(10 weeks) Concentric action 5%

Higbie et al. 1994 Eccentric action 6.9%

(8 weeks) Concentric action 5%

So it should be clear that the concentric portion of an exercise still plays a very important
role in stimulating hypertrophy. And that if you want to stimulate maximum gains, you
should include training methods emphasizing both eccentric and concentric muscle
actions.

Furthermore, according to the findings of Seger et al. (1998) eccentric and concentric
training also seem to have a location-specific hypertrophic response; eccentric training
leading to more hypertrophy in the distal portions of the muscle and concentric training
leading to more hypertrophy in the mid-point of the muscle. This is one more reason to
include both types of training if you want to maximize muscle size gains.

How to emphasize concentric muscle action

To make the concentric portion of an exercise as effective as possible one should increase
the level of intramuscular tension during the overcoming action. To maximize this
tension one must produce a very high level of force. The more force you have to produce,
the more tension will result.

Remember that F=ma (Force equals mass times acceleration). Once this is understood it
becomes clear that there are three ways of maximizing force output and thus
intramuscular tension:



1. Lift very heavy loads relatively slowly (high “mass” factor)
2. Lift light loads with a lot of acceleration (high “acceleration” factor)
3. Lift moderate loads with good acceleration (both factors are moderate)

For the concentric portion

Intramuscular tension is increased if the
resistance is greater and acceleration is
preserved.

Intramuscular tension is increased if the
acceleration is greater and the resistance
preserved.

Intramuscular tension is increased if both
acceleration and load are increased

The key to remember is that regardless of the load used, you should try to lift the bar with
as much speed as possible during the concentric portion of the exercise.

Isometric action training

An isometric muscle action refers to exerting muscle strength/muscle tension without
producing an actual movement or a change in muscle length. Isometric muscle action can
also be called static training.

Examples of isometric action training can include:
1. Holding a weight at a certain position in the range of motion
2. Pushing/pulling against an immovable external resistance

Historically it’s been believed that we can produce more strength in a maximum
isometric action than in a concentric contraction. While some studies do find a slight
difference, Soviet literature concludes that: “it is necessary to point out that there is not a
statistically significant difference between the maximum strength, as measured in a static
regime, and the maximum weight that can be lifted in the same movement” (A.S.
Medvedyev 1986).

While probably not as effective as yielding or overcoming training, isometric training can
still be of significant benefit to most athletes.



Isometric action training as an important muscle activation potentiator

One of the most important benefits of isometric action training is that it’s the contraction
regimen that leads to the greatest activation level. Activation refers to the recruitment use
of the motor-units of a muscle. A recent study comparing the level of muscle activation
during isometric, concentric, and eccentric muscle actions found that one can recruit over
5% more motor-units/muscle fibers during a maximal isometric muscle action than
during either a maximal eccentric or maximal concentric action; 95.2% for isometric
compared to 88.3% for the eccentric and 89.7% for the concentric (Babault et al. 2001).

These finding are in accordance with the body of literature which finds that one can
recruit almost all motor-units during a maximal isometric action (Allen et al. 1995, Allen
et al. 1998, Belanger and McComas 1981, De Serres and Enoka 1998, Gandevia et al.
1998, Gandevia and McKenzie 1988, Merton 1954, Newham et al. 1991, Yue et al.
2000).

So what this tells us is that isometric action training can improve our capacity to recruit
motor-units during a maximal contraction. So including this type of training in our
regimen could improve our capacity to activate motor-units, even in dynamic actions. In
the long run, this improved neural drive could greatly increase one’s strength production
potential.

In the past, isometric exercises have been described as a technique that should only be
used by advanced lifters. I beg to differ. One of the biggest shortcomings of low-class
lifters is the incapacity to produce maximum intramuscular tension during a concentric
contraction. Isometric exercise can thus be used to learn how to produce this high level of
tension, as it requires less motor skills than the corresponding dynamic action. For this
reason | see isometric exercises as very beneficial for all classes of athletes.

Isometric action training as a stimulus for strength gains

It has long been known that isometric action training (IAT) can lead to significant
strength gains. In a recent experimentation, strength gains of 14-40% were found over a
10-week period using isometric action training (Kanchisa et al. 2002).

However, it is important to understand that the strength gains from an isometric regimen
occur chiefly at the joint angles being worked (Roman 1986, Kurz 2001), although there
is a positive transfer of 20 to 50% of the strength gained in a 20-degree range (working
angle +/- 20 degrees).

Some people might see this limitation as a negative aspect of isometric action training.
However, some authors prefer to see this as a benefit as it allows you to exert a greater
level of strength at a certain point in the motion, allowing the athlete to stimulate more
strength gains at a point where he needs it the most (sticking point).

These three benefits of isometric training can be noted:



1. Maximum intramuscular tension is attained for only a brief period in dynamic
exercises (mostly due to the fact that the resistance has velocity and acceleration
components), while in isometric exercises you can sustain that maximal tension for a
longer period of time. For example, instead of maintaining maximum intramuscular
tension for 0.25 to 0.5 second in the concentric portion of a dynamic movement, you may
sustain it for around 3-6 seconds during an isometric exercise. Strength is greatly
influenced by the total time under maximal tension. If you can add 10-20 seconds of
maximal intramuscular tension per session, then you increase your potential for strength
gains.

2. Isometric exercises can help you improve strength at a precise point in the range of
motion of an exercise. This can prove to be very valuable to get past plateaus due to a
chronic sticking point.

3. Isometric exercise is not “energy expensive,” meaning that you do not expend much
energy by doing isometric training. So you can get the benefits of IAT without interfering
with the rest of your planned workout.

Isometric action training as a stimulus for muscle growth

While initial reports on isometric action training hypothesized that this type of training
would not lead to significant muscle gains due to the absence of work, recent findings
indeed conclude that an isometric training regimen can lead to gains in muscle size. A
study by Kanchisa et al. (2002) found an average muscle cross-sectional area (size)
improvement of 12.4% for maximal isometric contraction training and of 5.3% for
isometric training at 60% of maximum contraction after a training period of 10 weeks.
The authors attributed the gain in muscle size to metabolic demands and endocrine
activities rather than mechanical stress and neuromuscular control.

Conclusions in regard to isometric action training

It is important to note that isometric action training still has limited applications for an
athlete or bodybuilder. Yes, it can help increase strength and size. But without a
concurrent dynamic (yielding and overcoming) program the gains will be slow. In fact,
some coaches noted that gains from isometric exercises stop after 6-8 weeks of use
(Medvedyev 1986). So while isometric action training can be very helpful to work on a
weak point or improve an athlete’s capacity to activate motor-units, it should only be
used for short periods of time when progress has slowed down or when a rapid strength
improvement is needed.

Isometric action training can also be useful during periods of lowered training volumes,
i.e. when one has to decrease his training load either due to fatigue symptoms or time
constraints, isometric work can help prevent muscle and strength losses.



Applications of isometric action training

Here are a few recommendations based on the work of Y.I. Ivanov of the former Soviet
Union, John Ziegler of the U.S., and my own personal experience:

1. You must contract your muscles as hard as you can; to be effective you must reach and
maintain a level of maximum intramuscular tension.

2. The duration of an action (or “set”) should be 1-10 seconds, 3-6 being best in most
cases.

3. Use at least 3 positions per movement, but as many as 6 positions can be used for
maximum results (if time and equipment permit). Choose key positions of the equivalent
dynamic exercise if you want a positive transfer of the strength gains.

4. Take sufficient rest between actions (sets) to allow for maximum tension to be
produced each time. I personally find that you need 10 times more rest than you spend
contracting. For example, if you use 3-second actions, you rest 30 seconds. If you use 6-
second actions you rest 60 seconds, etc.

5. Isometric exercises should be used concurrently (in the same workout) with a similar
dynamic exercise, preferably of a high-speed nature.

6. For optimal results, isometric training should be around 10% of the total strength
training volume (calculated as the number of seconds under tension).

7. Many coaches agree that isometric exercises should be used at the end of a workout
(Brunner and Tabachnik 1990, Vorobiev 1988). However, Siff and Verkhoshansky
(1999) state that isometric action training can be used first in a workout to
potentiate/facilitate subsequent strength and speed-strength exercises. I tend to agree with
the latter.

A variation: Functional isometrics

Former Olympic team member Bill March experimented with a type of training called
"functional isometrics" and it improved his lifting performance at an astounding rate. Of
course, data also suggests that March was one of Dr. John Ziegler's first guinea pigs for
Dianabol use. Because of this fact, functional isometric training was dismissed on the
grounds that March's gains were due to the drugs and not the training methods. That was
a big mistake in my opinion!

First of all, March took only 5-10mg of Dianabol per day. That's an extremely low dose,
especially considering that using ten to twenty times that amount in conjunction with
other drugs is considered a “normal" cycle by most bodybuilders! So, although the 5-
10mg of D-bol per day probably did make a difference, it can't explain the absolutely
phenomenal gains made by March.




I recently tried the old March routine myself. I started the routine in March (how
appropriate!) as part of my “comeback" to Olympic lifting training. Within two weeks,
despite losing over 30 pounds of bodyweight, despite much lowered leg strength (we're
talking about a 75 pound decrease in my max back squat), and despite not having
practiced the lifts for over four months, I actually cleaned more than my all time best!
And the lift was easy! Oddly, my snatch didn't improve nearly as fast (my snatch always
improves faster than my clean). I reasoned that since I didn't use functional isometrics for
the snatch but did so for the clean, there was something going on!

But let's back up a little. What are functional isometrics? Well, isometric training refers
to exerting strength without movement. The most classic form of isometric training is
pushing or pulling an immovable load. Since you recruit more motor-units during an
isometric action than during a concentric action it's arguable that isometric exercises can
lead to greater strength stimulation. However, as I mentioned, there are some problems
with pure isometric training:

1. It's impossible to quantify progress. Since you're not moving a load, you don't know if
you're improving or if you're exerting maximal effort or not. This can surely decrease
progression and motivation.

2. Isometric training is angle specific, meaning that you'll gain strength only at the joint
angles being worked. (There's only a 15-20 degree carryover of strength gains.)

Functional isometrics are a bit different. You still exert force without movement, but
you're actually lifting a load. Let me explain.

You start the bar at a specific height and lift it two to three inches. Then you hold the
position for six to ten seconds. You keep on adding weight until you can't lift and hold it
for at least six seconds while maintaining a good lifting posture. This way you're actually
lifting weights and can quantify your progress. But the problem of joint angle specificity
still applies. That's why we want to use three positions working the whole range of
motion of a selected movement. The three positions are:

1. A few inches after the start position
2. Sticking point
3. A few inches from the final position

This type of exercise can be used for several weight lifting exercises. I find it to be
particularly effective to improve the bench press, deadlift/clean, and overhead press.



A second variation: The mixed regime exercise

An exercise doesn’t have to be a pure isometric for you to reap the benefits. A good
variation is to use a static action as part of a dynamic movement. Olympic lifting coach
Robert Roman recommends this form of isometric action training for Olympic lifters.
Lifters will include exercises in which a pause is used at certain positions during the
execution of a movement. For example, the athlete will squat halfway down, pause for 3-
15 seconds when the knees are bent at 90 degrees, then finish the descent and lift the
barbell.

I feel that this is a very good way to work, especially if one executes the pause at the
weakest portion of a lift (sticking point). This way, not only do you strengthen the
weakest link in the chain, but you also develop the capacity to fight inertia and accelerate
the external load from that weak position.

Once again this method can be used for all exercises, but it is most useful for exercises
having a significant sticking point and a large range of motion.

Examples of mixed regime training: The isomiometric and iso-ballistic
methods

This type of training refers to preceding an overcoming action (concentric/miometric
contraction) with an isometric action. The isometric action should take place at the
weakest point of an exercise and should be held for anywhere from 2 to 15 seconds
depending on the nature of the drill.

The difference between isomiometric and iso-ballistic lies in the nature of the
overcoming action. In an isomiometric exercise the load is lifted as fast as possible, but
the load is relatively heavy so it doesn’t always move very fast. In an iso-ballistic
exercise you must project the source of resistance into the air (so the resistance should be
light).

The benefits of this type of exercise are:

1. Strengthening the weakest point in an exercise (much like with isometric exercises)
while integrating this improvement into a dynamic movement.

2. Strengthening of the starting portion of a lift.
3. Improvement in the capacity to produce maximum strength from zero velocity.

The following table will help you select the proper training parameters when using these
two methods:



Load Type of method Duration of Number of reps
isometric portion | per set
75-85% Isomiometric 2 seconds 2-3
65-75% Isomiometric 4 seconds 3-4
55-65% Isomiometric 6 seconds 4-5
45-55% Isomiometric 8 seconds 5-6
35-45% Iso-ballistic 10 seconds 2-5
25-35% Iso-ballistic 12 seconds 2-5
15-25% Iso-ballistic 14 seconds 2-5

Kinetic energy accumulation training

We will now discuss a special form of strength training that 1 call “kinetic energy
accumulation training” (KEAT). It involves training methods in which there is an
important kinetic energy build-up during the yielding phase of a movement and the
consequent use of this energy to potentiate the overcoming portion of the exercise. This
type of training has been known under various names: shock training (in Russian
literature), plyometrics (by Western coaches), and powermetrics (a more recent term by
Dr. Mel SifY).

I’d rather use the term “kinetic energy accumulation training” as it explains the nature
and the reason for effectiveness of this type of exercise. Namely, by increasing the
amount of kinetic energy produced during the yielding phase, and transferred into the
execution of the overcoming phase, you increase power and force production as well as
improving the neural, reflex, and muscular factors involved in force production.

Most coaches limit this type of exercise to the classic plyometric drills (depth jumps of
various kinds) and regular jump training. However, many more methods are included in
this type of training. Before I present them and explain the reason for their efficacy you
must understand that KEAT is basically a form of accentuated eccentric training.
However, instead of accentuating the eccentric stress by maximizing eccentric tension
(lowering very heavy loads or lowering moderate loads slowly) we are going to use a
very fast yielding action. The objective is not to increase eccentric stress, but rather to
build-up as much kinetic and elastic energy as we can. To do so, the yielding action must
be very fast and the coupling time (time between the yielding and overcoming phase of a
movement) must be very short.

The types of exercise that we will include in this category are:
1. Depth jumps

2. Altitude landings
3. Overspeed eccentrics



Depth jumps

Depth jumping, also known as shock training, was developed by Yuri Verkhoshansky in
1977. The objective of this method is to increase concentric power and force output by
stimulating the muscles and reflexes via a “shock stretching” action preceding the
overcoming portion of the movement. This is accomplished by dropping from a certain
height (typically 0.4m to 0.7m, although heights of up to 1.1m have been used by very
advanced athletes) to elicit a powerful stretch activation, then jumping up as high as
possible immediately upon landing.

It has been well established in both Eastern and Western studies that depth jumping, or
shock training, can significantly increase power production vertical jump height. This is
mostly due to the following factors:

1. An increase in reactive strength. Reactive strength refers to the capacity to rapidly
switch from an eccentric/yielding action to a concentric/overcoming action. Lack of
reactive strength will lead to a longer coupling time and, consequently, lower force and
power production during the overcoming portion of the movement (Kurz 2001).

2. Neural adaptations. Viitasalo et al. (1998) found a different neural response between
athletes doing a lot of jumping and regular individuals when doing a depth jump. Jumpers
were able to activate more motor units during the movement (greater EMG) and plan the
motor command faster (higher and more rapid pre-action EMG). Kyrdldinen et al. (1991)
also found that 16 weeks of depth jump training led to better jumping efficiency.
Schmidtbleicher (1987 and 1982) found that trained subjects were able to use the kinetic
energy produced during the eccentric portion of a depth jump, while in untrained subjects
this eccentric period was actually inhibiting instead of potentiating! Finally, Walshe et al.
(1998) concluded that the superiority of depth jump training over regular jump training
was due to “the attainment of a higher active muscle state,” meaning that the fast
eccentric portion of the movement increased muscle activation.

3. Structural adaptations. Depth jumps have been reported to cause some muscle soreness
and muscle damage (Horita et al. 1999). This is understandable since the eccentric force




produced is very high, albeit rapid. This may indicate that depth jumps are a powerful
stimulus to stimulate structural adaptations. However, depth jumps do not lead to
significant hypertrophy. So the nature of the structural adaptations following depth
jumping is not quantitative in nature, but qualitative: an improvement of the strength and
contractile capacity of each muscle fiber.

Soviet literature gives the following guidelines when practicing depth jumps:

1. The joint position upon landing should be as close as possible to that of an important
sport action (Laputin and Oleshko 1982).

2. The amortization phase should be short enough to avoid losing the elastic energy
produced, but long enough to allow for the shock stretching to occur (Laputin and
Oleshko 1982). Research indicates that the elastic energy from landing is stored for up to
2 seconds. So in theory you have a window of 2 seconds between the landing and take-
off phase. However, to maximize the training effect you should not spend more than 1
second on the floor.

3. The height of the drop should be regulated by the preparedness of the athlete. The
heels should not touch the ground during the landing phase. If they do, then the height of
the drop is too high (Laputin and Oleshko 1982). A height varying from 0.5m to 0.7m
appears to be ideal for most strength and power athletes (Roman 1986).

4. Depth jumps have a very powerful training effect, so the volume of work should be
low, i.e. no more than 4 sets of 10 repetitions (or 40 total jumps spread over more sets),
2-3 times per week for advanced athletes and 3 sets of 5-8 repetitions (or 15-24 total
jumps spread over more sets), 1-2 times per week for lower classes of athletes (Laputin
and Oleshko 1982). The problem with many coaches and athletes is that they don’t feel
that depth jumping is hard; it’s not very tiring compared to other means of training.
Because of this, they do too high a volume of depth jumps.

5. Because of the very powerful training effect of depth jumping it is idiotic to perform
this type of training systematically throughout the year. The shock method should be used
in blocks of 3-4 weeks with at least 4 weeks between blocks (Roman 1986). In fact, some
coaches recommend no more than 2-3 such blocks per year (Medvedyev 1996), and only
when a rapid rise in power and reactive strength is needed to further performance gains.
Remember that every training method, regardless of how effective it is, will lose its
effectiveness over time. Shock training is no different. If you use it year-round there
comes a point where you will get no added benefits from it. However, by using short
“shock” blocks you can give a quick boost to your performance. Since you only use depth
jumps for a short period you will get the same performance boost every time you use
such a shock block.



Altitude landings

A recent paper by David Kerin (2002) concluded that it is the eccentric portion of the
depth jump that actually has the greatest training effect as far as increasing vertical jump
and lower body power. It makes sense when you think about it. It is during the landing
portion that the eccentric stress is at its highest, as all the kinetic energy accumulated
during the fall is transformed into muscle loading. This can greatly increase your capacity
to break your fall and absorb this kinetic energy. If you are weak in the eccentric portion
of the depth jump what will happen? The coupling time (time it takes you to switch from
yielding to overcoming) will be very high and the resulting jumping capacity will be low.
The shorter the coupling time, the higher the subsequent jump will be. To reduce
coupling time you must increase eccentric strength and the capacity to absorb the kinetic
energy.

Depth jumps obviously do this, but doing only the eccentric portion (landing) and
practicing “sticking the landing” (i.e. immediately breaking the downward movement as
soon as you hit the ground) can actually be more useful in this regard. And this way you
can use higher drop heights (up to 0.75-1.25m). Once again, the key point is to land in a
position specific to your sport. For example, football linemen and linebackers should
stick the landing with the knee bent at approximately 90-110 degrees.

-

Just like depth jumps, altitude landings have a very powerful training effect and should
only be used for short periods of time and at a very low volume of work. While they can
sometimes be used in the same training block as depth jumps, I don’t recommend it.
Rather, I like the following progression:

Block 1 (4 weeks)

Altitude landings
Vertical jump/concentric power

Block 2 (4 weeks)
Low intensity jump training
Block 3 (4 Weeks) / Eccentric strength T
Deoth jumps |

cpti Jumps Reactive strength
Block 4 (4 weeks) Block 1 | Block2 | Block3 | Block 4

Low intensity jump training




This progression will ensure constant and rapid progress in vertical jumping capacity.
You can repeat this 16-week cycle three times during the year for fantastic
improvements.

Overspeed eccentrics

This type of exercise could almost be called “shock training with weights.” It’s the
brainchild of powerlifting coach Louie Simmons and is described in his training videos
“The Reactive Method” and “Special Strengths”.

Simmons explains that to take advantage of eccentric training for maximum strength
gains in lifting exercises you should use it (the eccentric/yielding portion) to accumulate
kinetic energy that you will transform into elastic energy, reflex energy, and ultimately
greater force production in the overcoming portion of the lift.

To do so two things must be present:

1. A fast yielding phase: By lowering the bar or your body faster you produce more
kinetic energy. There is actually some research to back up this technique (not that the
results from the Westside powerlifting crew don’t already speak volumes for its
efficacy!). For example, a study by Farthing and Chilibeck (2003) found that “eccentric
fast training is the most effective for muscle hypertrophy and strength gain.” This is in
accordance with the findings of Paddon-Jones et al. (2001), who found that following a
fast eccentric training program led to a decrease in type I fibers (from 53.8% to 39.1%)
while type IIb fiber percentage increased (from 5.8% to 12.9%). In contrast, the slow
eccentric group did not experience significant changes in muscle fibre type or muscle
torque.

2. A rapid switch between the yielding and overcoming phases. The best example of this
break in the yielding/overcoming chain is the use of the box squat. When you land on the
box you immediately halt the yielding portion of the movement, converting the kinetic
energy into elastic energy and reflex action.

One doesn’t have to use the box squat though. You can simply lower the bar as fast as
you can and stop it quickly before lifting it explosively.

Using Jumpstretch elastic bands attached to the bar also has a very positive effect
because the bands will actually try to “blast” the bar down, bringing it down faster than if
only gravity was acting on it. This is one benefit that you don’t get from using chains
since they are only acting as additional weight, while the elastic bands increase kinetic
energy.



Contrast methods

A very effective training method consists of varying the external load either during a
workout, during an exercise, or even during a repetition. This has several benefits,
including a more complete development of the motor capacities and strength qualities. It
can have a very high training effect on the nervous system as well as on the muscle
structures.

Let us examine the various types of contrast training. There are three principal contrast
methods, which are:

1. Variation of lifting speed/load during a workout. Each exercise works the same group
of muscles, but focuses on a specific strength-type (e.g. one limit strength exercise, one
strength-speed exercise, one speed-strength exercise, one reactive-strength exercise). This
is known as complex training in the Eastern Bloc literature.

2. Variation of lifting speed/load during a set. Each repetition in a set focuses on a
varying specific strength-type (e.g. rep 1 with 90%/maximal effort; rep 2 with
50%/dynamic effort; rep 3 with 90%, rep 4 with 50%, etc.). This is called the insider
contrast method, or 1C.

3. Variation of lifting speed/load during a rep. This requires the use of bands, chains, or
weight releasers added to the bar. One of these devices is attached to the bar so that the
loading is greater in either the upper portion or the eccentric portion of the lift, but the bar
becomes de-loaded in either the lower portion or the eccentric portion. This is called the
accommodating resistance method.

Complex training

There are three main forms of complex training:

1. Russian complex training
2. Bulgarian complex training
3. Canadian Ascending-Descending training

While each method is a bit different, they are all based on the same principle of
alternating exercises of changing loads and execution speed in the same workout.

Russian complex training

A Russian complex involves a continuous alternation between exercises of heavy and
light loads in the same session; or more specifically, alternating between a slow-speed
strength exercise and a high-speed strength exercise. In most cases a complex is made up
of two exercises. For example:



Lower body Russian complex

Exercise 1. Back squat
3-5 repetitions with a load of 85-95% of 1RM
Rest 3-4 minutes

Exercise 2. Jump squat
10 repetitions with a load of 15-20% of the back squat IRM
Rest 3-4 minutes

This complex would be repeated anywhere from 2 to 5 times in a workout.

A variant of this form of training would be a Russian supersetted complex. Ironically, it
was not used in the former Soviet Union, but rather it’s an adaptation of the Russian
complex by Western sport-scientists. The basic technique is the same, except that there is
no rest between the exercises in a complex. For example:

1. Lower body Russian supersetted complex (strength-speed emphasis)
Exercise 1. Back squat

3-5 repetitions with a load of 85-95% of 1RM
No rest

Exercise 2. Jump squat
10 repetitions with a load of 15-20% of the back squat IRM
Rest 3-4 minutes

This complex would be repeated anywhere from 2 to 5 times in a workout.
2. Lower body Russian supersetted complex (speed-strength emphasis)
Exercise 1. Jump squat

10 repetitions with a load of 15-20% of the back squat IRM
No rest

Exercise 2. Back squat
3-5 repetitions with a load of 85-95% of 1RM
Rest 3-4 minutes

This complex would be repeated anywhere from 2 to 5 times in a workout.

I am not a big fan of the supersetted version as it prevents one from producing a high
quality effort on both exercises. I think that it became popular mostly because it’s a good
way to save time and since it’s more tiring, athletes believe that they are working harder.




Bulgarian complex training
The Bulgarian complex is basically an extended version of the Russian complex. Instead
of doing a complex of 2 exercises, you use a complex of 4-5 exercises, going from the

heaviest one to the lightest one. For example:

Lower body Bulgarian complex

Exercise 1. Back squat
3-5 repetitions with a load of 85-95% of 1RM
Rest 3-4 minutes

Exercise 2. Power snatch or power clean
2-3 repetitions with a load of 85-95% of IRM
Rest 3-4 minutes

Exercise 3. Jump squats
10 repetitions with a load of 15-20% of the back squat IRM
Rest 3-4 minutes

Exercise 4. Depth jumps
10 repetitions from 0.5m
Rest 3-4 minutes

Exercise 5. Vertical jumps
As many jumps as possible in 15 seconds
Rest 3-4 minutes

Because of the high number of exercises only 1-3 complexes would be completed in one
workout.

Canadian Ascending-Descending training

This is basically a spin-off from the Bulgarian complex. It also includes 4-5 exercises of
various loading. The difference with the Bulgarian complex is that you have two
workouts for each group of muscles/movements (either a lower body/upper body split or
push/pull/lower body split). The first workout is an ascending workout (starting with the
quickest but lightest exercise) and the second workout is a descending workout (starting
with the slowest but heaviest exercise). Basically, the first workout is a reverse Bulgarian
complex while the second workout is a regular Bulgarian complex.

There is one other slight deviation from the Bulgarian complex. In the Bulgarian complex
you perform one set of each exercise of the complex then start a new complex (vertical
loading). However, in the Canadian Ascending-Descending method you perform all the
sets of an exercise before moving on to the next exercise in the complex (horizontal
loading).



I find this system to be the best of all complex training methods as it allows one to give
an equal focus to each type of strength in the strength spectrum, while in the Bulgarian
complex you always perform speed-strength and reactive strength exercises in a fatigued
state. Here’s what the basic exercise organization looks like:

Ascending workout

First exercise Shock/reactive strength exercise
Second exercise Ballistic exercise

Third exercise Strength-speed exercise

Fourth exercise Slow-speed strength exercise

Descending workout

First exercise Slow-speed strength exercise
Second exercise Strength-speed exercise

Third exercise Ballistic exercise

Fourth exercise Shock/reactive strength exercise

Insider contrast method

This method comes from the work of Gilles Cometti, a French sport-scientist. Now
before you start screaming about how there are no strong Frenchmen and stop listening to
me, | must say that this method has been proven effective in several athletes. And if you
can get past the Frenchman barrier, it will be very effective for you too!

This method is an adaptation of what's known as contrast training, which refers to
alternating between a slow set and a high speed set. This new method is called “Insider
Contrast” training simply because you do not alternate between slow and fast sets, but
between slow and fast reps. Read on, it's not as crazy as you think!

Some logic

We know that slow and fast training can have drastically different training effects. We
also know that light and heavy loads promote different adaptations. Fast training has a
more important neuromotor component than slow training, and heavy training increases
strength more so than light training. With the old school method an athlete/bodybuilder
would alternate periods of various types of training to develop his power, size, and
strength. Well, by combining explosive reps with heavy slow reps and light slow reps you
can get it all at once!

Furthermore, we also know that fast and slow exercises can lead to the recruitment of
different muscles. Dr. Tim Ziegenfuss demonstrated that a fast curl increases biceps
activation twice as much as brachialis activation, while a slow rep will have the opposite
activation pattern.



The Big Kahuna of insider contrast training

This is my favorite variation of the IC method because it can develop power, strength,
and size all at the same time. You do 2 reps with 85-90% of your max, 3 explosive reps at
60%, and slow reps to failure with the same 60%.

An example could be:

Bench press (max 4001bs)

Rep 1: 3601bs, maximum effort rep
Rep 2: 3601bs, maximum effort rep

Quickly unload the bar to 2401lbs (or have a partner do it)
Rep 3: 2401bs, dynamic effort rep

Rep 4: 2401bs, dynamic effort rep

Rep 5: 2401bs, dynamic effort rep

Reps 6 to failure: 2401bs, slow tempo (313) reps

This method is very effective for individuals wanting to add size, strength, and power at
the same time. With this method 3-5 sets per exercise should be used.

The painful extended variation

This variation of the IC method is truly an example of masochism! It is a great shock
method to stimulate your body out of a plateau, but it should only used infrequently
because it's so hard on the body.

The progression is: 2 reps at 85-90%, 3 explosive reps at 60%, slow reps to failure at
60%, 3 explosive reps at 30%, slow reps to failure at 30%, static hold (sticking point)
with 30%.

A set could look like this:

Bench press (max 4001bs)

Rep 1: 3601bs, maximum effort rep
Rep 2: 3601bs, maximum effort rep

Quickly unload the bar to 240lbs (or have a partner do it)
Rep 3: 2401bs, dynamic effort rep

Rep 4: 2401bs, dynamic effort rep
Rep 5: 2401bs, dynamic effort rep



Reps 6-12: 2401bs, slow tempo (313) reps to failure

Quickly unload the bar to 1201lbs (or have a partner do it)

Rep 13: 1201bs, dynamic effort rep

Rep 14: 1201bs, dynamic effort rep

Rep 15: 1201bs, dynamic effort rep

Reps 16-20: 1201bs, slow tempo (313) reps to failure

Rep 21: 120lbs, static hold at your sticking point

(Obviously the number of reps may change depending on where you reach failure).

This is a very intense method, one that should be used with care. Only 1-2 such sets are
performed per exercise. The advantage of this method compared to the Big Kahuna
variation is that it will develop a little more muscle mass, strength-endurance, and power-
endurance.

The lazy man's insider contrast training

This variation is less painful but can still provide a very powerful growth stimulus. I
recommend this method as an introduction to insider contrast training as it’s easier to
handle at first. You will still be able to develop good strength, size, and power with this

method.

A typical set looks like this: 2 reps at 80%, 2 explosive reps at 50%, 2 reps at 80%, and 2
explosive reps at 50%.

A set could look like this:

Bench press (max 4001bs)

Rep 1: 3201bs, moderate tempo (301)
Rep 2: 3201bs, moderate tempo (301)

Quickly unload the bar to 2001lbs (or have a partner do it)

Rep 3: 2001bs, dynamic effort rep
Rep 4: 2001bs, dynamic effort rep

Quickly load the bar to 3201bs (or have a partner do it)

Rep 5: 3201bs, moderate tempo (301)
Rep 6: 3201bs, moderate tempo (301)



Quickly unload the bar to 2001lbs (or have a partner do it)

Rep 7: 2001bs, dynamic effort rep
Rep 8: 2001bs, dynamic effort rep

This form of IC training can easily be used for 3-5 sets. It is a great introduction to IC
training and can provide for a very pleasing workout. For people simply interested in
gaining a bit more strength, size, and power this is certainly the best choice.

Can I periodize this approach?
Yes! A very good training cycle would look like this:

Week 1: The lazy man's insider contrast training (moderate difficulty) for 4 sets of 4
€XEercises per session.

Week 2: The Big Kahuna of insider contrast training (high difficulty) for 3 sets of 4
eXercises per session.

Week 3: The painful extended variation (very high difficulty) for 2 sets of 3 exercises per
session.

Week 4: Regular training/no insider contrast (low difficulty) for 2 sets of 10 reps for 4
eXercises per session.

This is a typical progressive loading/unloading approach that has stood the test of time. It
also provides great training variety and lots of pain!

Accommodating resistance method

It is well established in literature that the amount of force one can produce is very
position-specific. This means that at certain points in the range of motion you are
stronger than in others. In most exercises you are stronger near the completion of the
movement. For example, you are stronger in a quarter squat than in a half squat; you are
stronger in a half squat than you are in a full squat.

Herein lays two problems:

1. If you use full-range of movement exercises (as you should most of the time) you are
basically limited in the amount of weight you will use by the weakest position in the lift.
Because of this, the strongest portion of a range of motion is not fully stimulated. For
example, if you are doing a full squat you can only use so much weight compared to a
quarter squat. Let’s say that you can quarter squat 600lbs but can only full squat 3501bs.
If you are doing a set of full squats with 325Ibs you are underloading the strongest



portion of the lift by at least 250-2751bs! Your strength gains are therefore limited in the
strongest portion of the lift.

2. One solution is to try to accelerate the load as much as possible. Force equals mass
times acceleration, so in the last portion of the movement (in which you are stronger) you
will be able to accelerate more (since the relative mass is lower), thus producing as much
force as you would with a heavier load. The problem this causes is that you will need to
decelerate the bar to avoid injuring the joints. In practice this leads to a deceleration
phase lasting as much as 1/3 of the movement! So, while in theory lifting with as much
speed as possible will allow you to overload the whole range of motion, in reality you
spend about as much time decelerating (thus underloading) as you do accelerating
(overloading)!

To overload the entire range of motion we need a solution that will vary the resistance so
that the load to overcome is heavier at the end of the movement, while providing a
natural way of decelerating, without lowering force production.

It’s with these concerns in mind that accommodating resistance was born. It was first
introduced to the strength training community by powerlifting coach/genius Louie
Simmons. The first method of accommodating resistance that he used was chains. He
would attach 5’ chains to the bar so that as the lifter was lowering (yielding) the bar, the
chains would lie on the ground gradually, unloading (reducing the load of) the bar. As the
lifter would start lifting (overcoming) the bar, the chains would gradually be lifted off the
ground, reloading the bar. In this way one could increase the load at the end of the
movement (where you are stronger) and reduce it in the weakest portion.

This method was a giant step forward. We finally had an effective way of overloading the
whole movement.

However, the problem of deceleration remained. You see, even if the chains gradually
overload the whole range of motion they are still just “dead” weight. Because of this you
still had to voluntarily decelerate at the end of the movement and stop the bar. Granted,
since the chains place a significant overload during the whole movement this is not such
a big problem. But still, it’s not perfect.

Enter the bands! Jumpstretch bands to be exact. These big rubber bands (providing up to
1501bs of tension per band) are attached to the bar and to an object/rack on the floor.
They act much like the chains, in that they are fully stretched in the finish position,
increasing the load. As the lifter goes down the bands become a bit looser, reducing the
tension they provide. Now, the added benefit of the bands over the chains is that they are
actually trying to throw you or the bar down. This is called hypergravity training,
meaning that the deceleration provided by the elastic is more important then that
provided by gravity alone. This means that the elastic will actually decelerate the load at
the end of the movement. Because of this, you can still exert maximum force and try to
lift the bar as fast as you can without fearing any joint shock.



For athletes these bands have three very significant benefits:

1. They allow you to overload the last portion of the range of motion. It is this portion of
the movement that is most often needed in sports. So you are emphasizing the joint
angles needed for optimum sport performance while still getting the benefits of using a
full range of motion in your exercises.

2. They allow you to maximize acceleration by reducing the deceleration phase. In the
long run this can have an important effect on your motor pattern, allowing you to be
faster and more powerful in your sport movements.

3. They greatly reduce the risk of joint injuries. This is done first by reducing joint shock
as the bands decelerate the load, and second because the bands place a lot of eccentric
stress (because of the hypergravity factor) on the body’s structures, which has proven
effective for treating tendinitis.

The accommodating resistance method is thus known as a contrast method because the
load varies during the execution of the movement.

Variations of the methods presented

Based on the preceding info we can now propose a list of various training methods:

Eccentric action Concentric action Isometric action KEAT Contrast training

training training training

y Y A 4 A 4

Sub- Supra- Max. Max. Depth Alt. Complex Insider
maximal maximal intensity duration jumps landings contrast
Near maximal and Ballistic Overspeed eccentrics Accommodating

maximal

resistance

When it comes to concentric action training the load and speed of contraction can alter
the training method used. For simplification’s sake, and because it’s the most widely
accepted model of strength training, we will use the basic three concentric strength
training methods as established by Zatsiorsky. These are the three training methods
ensuring the greatest amount of stimulated motor-units:

1. Maximal effort method: This refers to the lifting of maximal or near maximal loads
(90-100%+) for a limited number of repetitions (1-5).

2. Dynamic effort method: This refers to lifting a submaximal load with as much speed as
possible. The set should be terminated when bar speed cannot be maintained. Generally




loads of 10-30% (jumps squats, ballistic bench press), 40-60% (bench press, squat, and
other basic strength movements), or 70-85% (Olympic lift variations) should be used for
a low number of repetitions (1-5) and a high number of sets (5-12).

3. The repetition method: This refers to lifting a submaximal load under control until one
is no longer able to lift the weight in good form (failure). Moderate loads (40-80%) are to
be used for a relatively high number of reps (10-30+) and a low number of sets (2-4).

So now our figure of training methods becomes:

Eccentric action Concentric action Isometric action KEAT Contrast training
training training training
A 4 A 4 A 4 A 4 A 4
Sub- Supra- Max Rep. Max. Max. Depth Alt. Complex Insider
maximal maximal effort effort intensity duration jumps landings contrast
Near maximal and Dynamic effort method Ballistic Overspeed eccentrics Accommodating
maximal resistance

And then you always have the possibility of mixing two or more training methods into a
single exercise. So the possibilities are quite numerous, to say the least!

Conclusion

This part of the book is the most complex by far. It constitutes the scientific and
theoretical foundation on which the training process is based. The take home message is
that there are a lot of different ways to execute the same exercise. Always remember that
how you perform an exercise is more important than the exercise itself.

Now, the trick is to understand how to apply these techniques to basic training
movements and how to design a complete training plan. The following portions of the
book will delve into that, but be sure that the information that you just read has sunk in
properly. It’s important that you understand it correctly before jumping into the next
section.




Part 2

Neural aspects of
strength and power
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How to command the commander for maximum performance



The nervous system: Commander of all muscle actions

Most athletes focus their training on the muscles. Similarly, most research focusing on
adaptations to strength training generally disregard testing the nervous system for
improvements. To be fair, most specialists agree that initial gains from a strength training
program are due to neural factors, especially motor learning. However few, if any, have
tackled one important issue: how does one improves nervous system performance once
past that initial adaptation stage?

The following figure illustrates the muscle adaptation pattern following strength training
according to the work of DG Sale (1988).
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As you can see, as neural improvements cease, the rate of strength gain greatly decreases
too. This is because structural adaptations (in this case hypertrophy) take much more time
than neural adaptations to develop. I feel that the situation presented in the graphic above
is unacceptable for elite athletes. For them, continuous performance improvement is
crucial. And since strength gains via hypertrophy take a long time to occur, and in some
cases are detrimental to sport performance, we have no choice but to find ways to
stimulate neural improvements on a steady basis. The ideal performance graph would
then be something like this.
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For some athletes an adaptive process involving even less hypertrophy is warranted
(athletes in weight classes or athletes who have their body weight as a source of
resistance in their sports, e.g. gymnastics, figure skating). For them, neural improvements
become even more crucial since it’s for all practical purposes, the only acceptable way to
increase strength. For these athletes the following adaptive response is thus desired:

Strength 4 Strength
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In the case of such athletes, strength improvement basically parallels neural adaptations.
But regardless of their sports and the possibility for functional hypertrophy, it should
seem obvious that athletes should strive for strength and power improvements mainly by
increasing the efficiency and efficacy of the nervous system.

While some authors have gave us some clues as to how to train the nervous system, the
quantity and diversity of these solutions is limited at best. For most coaches neural
enhancement methods are limited to:

1. Near-maximal and near maximal lifting (90%+)
2. Explosive lifting
3. Plyometric drills

These are the methods being widely accepted as effective at improving strength and
power without a significant gain in muscle mass. So it’s concluded (rightly so) that they
are thus neural training methods. However this is a rather limited way to maximize neural
adaptations. And because of the lack of diversity, results will soon stagnate. In this
chapter we will present the best methods to train the nervous system. But first, we must
understand the nature of the neural drive during force production.



The nature of the neural drive

To keep it simple, all motor actions first start by a neural action. Either a voluntary motor
command or a reflexive one. This action, or command, is sent to the appropriate motor
units. Upon reception of the impulse (potential of action) the motor unit is activated and
produces force. This is obviously a gross oversimplification of the neuromuscular
processes. But for the scope of this book, it’s sufficient and will allow us to better
understand how to manipulate the neural action/command processes.

The neural drive has three distinct characteristics which will vary in relative
importance depending on the #ype of action needed. These three characteristics are:

A. Rate: How fast can the neural drive activate or deactivate motor units.
B. Duration: For how long the neural drive keeps the motor units activated.

C. Magnitude: The importance of the neural impulse. The larger is an impulse, the more
motor units it will activate.

Here’s what it looks like :
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Now, with any given muscle action there will be a different type of neural drive. A neural
drive can be rate-dominant or duration-dominant. An important magnitude can occurs
with both types of dominance as we will illustrate.

Rate-dominant drive of a hish magnitude
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In this first type of drive, we can see that the neural rate is very important. That is, it
doesn’t take long for the neural drive to reach its peak. On the other hand, the duration of
the drive is short. In real life what happens then is a very rapid force production lasting
for only a brief period of time. The relatively high magnitude indicates a high level of
force production. This type of drive is characteristic of shock training methods such as
plyometrics, depth landings, explosive lifting movements and reactive strength exercises
(catching a load and quickly reversing its motion).

Rate-dominant drive of a low magnitude
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In this second example we still have an important rate and a short duration of action. But
this time the magnitude is lower. Meaning that we are still seeing a rapid and brief neural
drive, but the actual force production is not that high. Rapid unloaded limb movements
and regular jumps and bounds are good examples.

Duration-dominant drive of a high magnitude
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This type of neural drive occurs when we need to produce a high level of force for a
relatively long period of time. Generally speaking we are talking anywhere between 4 to
12 seconds when force production is concerned. This type of drive is characteristic of
actions requiring a high level of force production that must be sustained. A good example
is heavy lifting: lifting a near-maximal or maximal weight might take you 4-12 seconds.
This requires that the nervous system sends a sustain drive for the whole duration of the
effort.



Duration-dominant drive of a low magnitude
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This type of drive is found in movements in which you must produce a moderate amount
of force for a longer period, when talking about strength training 20-70 seconds is a good
approximation. In that case we can sustain the effort for longer than during a duration-
dominant drive of a high magnitude, but the output is lower. This means that the neural
drive is active for longer, but it is of lesser importance. A good example of such a drive
would be found in sub-maximal lifting at a controlled tempo (sets of 8-20 reps).

Importance of the type of neural drive

Knowing the type of neural drive present in a given muscle action is crucial for several
reasons. Among the most important we can name:

a. Reducing the risk of CNS overtraining

b. Higher rate of progress by avoiding opposite types of drive within a single session
c. Selecting training methods and means adapted to the needs of the individual

d. Selection training methods and means adapted to the needs of the sport

Reducing the risk of CNS overtraining

Neural drive magnitude, rate and duration all have an impact on CNS stress. A high
magnitude is extremely demanding on the CNS by itself. In fact, the more important the
magnitude of the neural drive is, the greater is the ensuing CNS fatigue. The duration of
the drive can also have an impact in that cumulative CNS output can place a significant
burden on the neuromuscular apparatus. A long duration by itself is not really stressful: if
you maintain an extremely low magnitude for a long duration the actual CNS stress is
virtually nil. However when a high magnitude occurs at the same time, the cumulative
CNS fatigue effect is very important. A high rate of neural drive is also demanding on the
CNS, especially when of a high magnitude. However since it’s almost impossible to have
both a long duration and a high rate, the cumulative CNS fatigue effect from rate work is
harder to accomplish. It’s still possible to do so, by using too many total repetitions.

The most CNS-demanding neural drive is thus duration-dominant and high
magnitude. The second most demanding being a rate-dominant high magnitude drive.



The third most demanding is a rate-dominant low magnitude drive while duration-
dominant low magnitude work is the least demanding on the CNS, which is why it’s
often used as a restorative method following a period of CNS demanding work.

Higher rate of progress by avoiding opposite types of drive within a single session

For maximum results you should not mix rate-dominant and duration-dominant exercises
within the same training session. This would lead to sub-optimal neural adaptations,
which would impair both short and long-term progress. I have myself been guilty of
using a mixed approach; the Canadian Ascending-Descending program is such an
example. It did produce good results, better than traditional strength training, so at first I
did not question the validity of the approach. However as I improved my understanding
of the neural processes involved in training I came to the conclusion that separating rate
and duration work would bring the fastest results. And it did. It takes a big man to
recognize his mistakes, and I fancy myself of being relatively big! So although a mixed
approach will produce good results, separating rate and duration work into different
sessions will lead to an even faster rate of improvement.

I find the following combination to work very well:

Two methods in one session

1. maximum effort concentric — repetitive effort concentric
2. maximum effort eccentric — maximum intensity isometric
3. submaximal eccentric — maximum duration isometric

4. high intensity absorption — dynamic effort concentric

Three methods in one session

1. maximum effort concentric — repetitive effort concentric — maximum duration isometric
2. maximum effort eccentric — maximum intensity isometric — submaximal eccentric

3. high intensity absorption — ballistic isometric — dynamic effort concentric

Four methods in one session

1. max effort concentric — repetitive effort concentric — max duration isometric — max intensity isometric
2. max effort eccentric — submaximal eccentric — max duration isometric — max intensity isometric

3. overspeed eccentric — high intensity absorption — ballistic isometric — dynamic effort concentric

Selecting training methods and means adapted to the needs of the individual

Each individual will have motor unit activation properties in which he’s more efficient.
For example, you might be very efficient at producing a duration-dominant neural drive.
This means that you can keep on producing the required level of force for a relatively
long period. This is what I call “grinders”: when lifting a maximal load the speed will be
extremely slow, almost static really, but it continues to move. Grinders can produce and
sustain maximum force in 5-10 seconds, however they often have problems with
explosive or reactive exercises requiring a rate-dominant neural drive.

On the opposite side of the coin you have rate-dominant individuals. I call them “hit or
miss” because with them they either complete a lift with seemingly room to spare, or



miss it at the first sign of slowing down. For example such an individual could bench
press 3151lbs in 2 seconds (rather easily), but miss 3201bs! These peoples can produce a
very large amount of force in a brief period of time, but they cannot sustain it for long,
hence the hit or miss phenomenon.

Then you have mixed individuals who are neither rate nor duration dominant. They are
pretty much equal in both types of actions.

You can get a good idea of the dominance of an individual by timing the concentric
portion of a maximum strength lift (bench press or squat for example). A duration-
dominant individual will complete his maximal lift in 5-10 seconds; a rate-dominant
individual will complete it in 1-3 seconds and a mixed individual in 4-5 seconds.

When you know somebody’s strength (dominance) you also know his weakness: if
someone is obviously duration-dominant, more rate work should be included in the
program and vice versa. Sometimes an individual might participate in a sport where one
type of action is not needed. Still, you should work on individual needs (individual-
specificity) first and sports related needs (sport-specificity) second.

Selection training methods and means adapted to the needs of the sport

Certain sports are rate-dominant (jumps, football, sprints, throws, etc.) others are
duration-dominant (powerlifting, strongmen events, etc.) and many are mixed demands.
Once that individual needs are filled out, you can start to maximize those capacities
involved in the sport of choice of your athlete.

But remember, individual-specificity first, sport-specificity second!
Elastic versus Contractile force production

During any given movement/muscle action force is being produced via a combination of
muscle contraction and elastic action. The muscle contraction aspect is also called
voluntary muscle activation while the elastic action can be called reflexive action.

Generally speaking, the importance of the reflexive action increases when there is a rapid
switch from stretching to contraction (or from eccentric to concentric). The faster the
transition is, the more important will be the reflexive component. On the opposite, during
single regimen actions (concentric-only, eccentric-only, isometric only) and during slow
transition movements, it’s the voluntary muscle activation that plays the biggest role.

Some individuals have very good reflexive properties while have weak voluntary
properties or vice versa. For maximum performance it is important to establish if an
athlete is less efficient in one of these types of actions. In most cases, rate-dominant
athletes have better reflexive properties than duration-dominant athletes while the later
have stronger contractile properties.



Conclusion

As you can see, the nervous system really is the true commander of all motor actions.
While it may seem somewhat complex, it really is simple to understand. When you
establish the neural dominance and the contractile dominance of an athlete it becomes
quite easy to select the training methods best suited to his needs and the needs of his
sport.
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Eccentric training methods

There are several different eccentric training methods. But first understand that by
eccentric training methods I mean those in which the eccentric portion of the exercise is
emphasized, not necessarily exercises in which there is only an eccentric action taking
place.

There are three main types of eccentric training, each with its own subtypes and
applications. These three types of training are:

1. Submaximal eccentric training
2. Near-maximal and maximal eccentric training
3. Supramaximal eccentric training

The following graph can help you understand the various types of eccentric action
methods:

Eccentric/Isometric
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Submaximal eccentric training

With submaximal eccentric training you find yourself using a load that is lower than your
maximum concentric (or isometric) strength. Since your maximum eccentric strength is
significantly higher, the intensity of work will thus be submaximal. So to create a
significant training effect we must use certain training techniques that will create an
important stimulus, despite the relatively low intensity. I will present three of these
techniques (although there are many more possibilities): eccentric/isometric contrast,
eccentric/concentric contrast, and slow eccentrics.

Eccentric/isometric contrast

- Version 1

In this type of exercise you find yourself slowly lowering a load equivalent to 60-80% of
your maximum concentric strength in a movement, adding several isometric (static)
pauses during the yielding (lowering) portion; the longer the range of motion of an
exercise, the more pauses you’ll take. Each of these pauses should last 3 to 6 seconds.
Once the bar has been fully lowered (eccentric portion of the movement is completed)
you lift the bar or have a partner lift it for you.

For big ROM compound movements (squats, deadlifts, etc.) you should use 3-4 pauses,
for medium ROM compound movements (bench press, barbell rowing, military press,
etc.) you should use 2-3 pauses, and for short ROM exercises you should use 2 pauses.

Here are the characteristics and parameters of this method:

Perceived effort/difficulty: Very high

Effect on structural elements (hypertrophy): Very high
Effect on functional elements (strength, power): Low
Load: 60-80% of maximum concentric effort

Number of reps per set: 3-6

Number of sets per exercise: 3-6

Number of exercises per muscle group: /-3

Rest between sets: 90-120 seconds

- Version 2

In this second version you will use a load equivalent to 70-90% of your concentric
maximum on an exercise. You lower the bar slightly (usually to the strongest point in the
range of motion) and you hold it there for as long as you can (maximum duration
isometric effort). When you can no longer hold the weight statically you lower it as
slowly as you can until you reach the end of the full range of motion. You then have a
partner assist you in lifting the bar.



Here are the characteristics and parameters of this method:

Perceived effort/difficulty: Very high

Effect on structural elements (hypertrophy): Very high
Effect on functional elements (strength, power): Moderate
Load: 70-90% of maximum concentric effort

Number of reps per set: /

Number of sets per exercise: 5-7

Number of exercises per muscle group: /-3

Rest between sets: 90-120 seconds

Eccentric/concentric contrast

This method is fairly basic and in many ways similar to the slow eccentric method. It
consists of dissociating the eccentric and concentric portions of a lift. In this way it
becomes both a pure concentric and pure eccentric method (thus it can be included in
both categories). You lower the bar slowly, under control. Once you reach the end of the
yielding portion of the movement you pause for 3-5 seconds. This is not an isometric
pause; you must relax your muscles! Then you execute the concentric portion as fast as
you can. You use a relatively light load for this exercise (50-70% of your concentric

maximum) and lower the load in 5-10 seconds while lifting it explosively.

Here are the characteristics and parameters of this method:

Perceived effort/difficulty: Moderate
Effect on structural elements (hypertrophy): Moderate

Effect on functional elements (strength, power): Low (strength) to moderate (power)

Load: 50-70% of maximum concentric effort
Number of reps per set: 5-10

Number of sets per exercise: 3-6

Number of exercises per muscle group: /-3
Rest between sets: 60-90 seconds

(Super) Slow eccentrics

This method has already been presented earlier. Using a moderate to important load (60-
85% of your max) you execute a superslow yielding phase while lifting (overcoming) the

bar explosively.

The following table gives you the parameters to use dependin

on the load you select.

Load Time of the yielding portion Number of reps per set
60% 14 seconds 3
65% 12 seconds 3
70% 10 seconds 2
75% 8 seconds 2
80% 6 seconds 1
85% 4 seconds 1




Here are the characteristics and parameters of this method:

Perceived effort/difficulty: Moderate

Effect on structural elements (hypertrophy): High
Effect on functional elements (strength, power): Low
Load: 60-85% of maximum concentric effort

Number of reps per set: /-3

Number of sets per exercise: 3-6

Number of exercises per muscle group: /-3

Rest between sets: 60-90 seconds

As you can see, as a whole, submaximal eccentric methods have an effect mostly on the
structural elements of the muscular system (muscle hypertrophy, tendon strengthening),
but not so much on its functional (strength) capacities. This is important to remember, as
it will become capital once you reach the chapter on how to plan the organization of the
methods and integrate each method in a complex system.

Near-maximal and maximal eccentric training

This method basically refers to lowering, under control, a load nearing (or at) the point of
maximum eccentric strength. Since it’s hard (and somewhat risky) to evaluate the exact
maximum eccentric strength level, I suggest using a load that is between 100-150% of the
maximum concentric strength in a given movement.

I have included three basic techniques in the NM/M eccentric class of methodics:

1. The 2/1 technique: Using a load that is 100-150% of the concentric strength of
a single-limb exercise, do the eccentric/yielding portion with just that one limb
(e.g. with only the right arm) and the concentric/overcoming portion with both
limbs.

2. The 2 movements technique: Using a load that is 100-150% of the concentric
strength of any isolation exercise, execute the concentric portion as a
compound movement (as it was explained earlier in this text).

3. Maximal pure eccentrics: In this variation, commonly known as “negatives,”
you only perform the eccentric portion of an exercise and have a spotter lift the
bar back to the starting position for you. Weight releasers can also be used for this
purpose (to lighten the load to be lifted during the concentric phase to an
insignificant level).

In all three cases the purpose is always to lower a load close to your maximum capacity.
The methods only vary in the way that you bring the weight back up to the starting
position for another rep (or to conclude the set).



Here are the characteristics and parameters of this method:

Perceived effort/difficulty: Moderate

Effect on structural elements (hypertrophy): High

Effect on functional elements (strength, power): Very high/strength, low/ power
Load: 100-150% of maximum concentric effort

Number of reps per set: /-6

Number of sets per exercise: 4-8

Number of exercises per muscle group: /-2

Rest between sets: /20-180 seconds

These methods can have a profound effect on both strength and muscle size. However,
for the technique to have an important impact on muscle size the total volume must be
relatively high. If hypertrophy is your main objective, then you should use 6-8 sets of 4-6
reps using 100-110% of your concentric maximum. If relative strength (strength relative
to your bodyweight) is your goal, then a lower volume of work is best; 4-6 sets of 1-3
reps at 120-150% of your concentric maximum.

Supramaximal eccentric training

The objective of this form of training is to place a very important mechanical and neural
stress on the organism to increase its force production and to stimulate qualitative (as
opposed to quantitative for hypertrophy methods) structural changes.

Understand that by supramaximal 1 am referring to a mechanical stress at, or higher than,
the maximum eccentric strength in a movement. There are two ways of doing this:

1. By using kinetic energy accumulation training (KEAT) methods in which the
fall of the body or an object leads to an important accumulation of kinetic energy.
This accumulation of kinetic energy leads to a reflexive and voluntary (mixed
action) muscular contraction during which the amount of force produced is higher
than the maximum possible voluntary force output. Force production of up to
200% of the isometric maximum (thus 200-210% of the concentric and 120-150%
of the eccentric maximum) has been reported during high intensity depth jumping.
Shock training and overspeed eccentrics are included in this category.

2. By using loads that are over one’s voluntary eccentric maximum (we are thus
talking about loads of around 150-200% of one’s concentric maximum). Since the
load cannot be lowered under control (as it’s over one’s maximum eccentric
strength) I strongly advise against this type of training; the risk potential is too
high, even for extremely well trained athletes.

So the only two supramaximal eccentric methods that should be considered are shock
training and overspeed eccentrics.



Shock training refers mostly to depth jumps, but it can also include any exercise in which
you are catching an external load and doing an explosive concentric action immediately
afterward.

Another form of shock training, which could be termed “reactive eccentrics/isometrics,”
includes depth landings from various heights and different positions. Depth landing
basically refer to dropping from a certain height into a catch position while “sticking” the
landing (shortest possible absorption) and then holding this position for a few seconds. In
most cases the landing position should mimic an important posture used in the athlete’s
sport of choice.

The main advantage of these shock exercises is to develop the capacity to absorb an
external force, which is an often-overlooked quality in sports. Before being able to move
an external force (e.g. an opponent, your own body as it hits the ground, etc.) you must be
able to absorb its force, stop its movement, and then overcome it. The better you are at
absorbing force, the more effective you can be at overcoming a source of resistance.

Here are the characteristics and parameters of this method:

Perceived effort/difficulty: Low (although the actual impact is very high)
Effect on structural elements (hypertrophy): Low fo moderate

Effect on functional elements (strength, power): Very high

Load: Above the eccentric maximum from an accumulation of kinetic energy
Number of reps per set: 3-10

Number of sets per exercise: 3-5 (do not exceed 40 total ground contacts)
Number of exercises per muscle group: /-2

Rest between sets: /20-180 seconds

Concentric training methods

Concentric methods refer to training techniques in which the concentric/overcoming
portion of the movement is emphasized; this does not mean that there is no eccentric or
isometric action involved. Note that to be effective, a concentric method must maximize
motor unit recruitment.

When we talk about concentric training methods we can use Zatsiorsky’s classification:
1. The repetitive effort method
2. The maximum effort method

3. The dynamic effort method

These methods can be further divided into various techniques. The following figure
shows some possible applications of these three basic methods.
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Repetitive effort method

Here we are basically talking about bodybuilding methods, which involve doing a lot of
work in a series with a moderate load. The objective is to recruit as many motor units as
possible within a muscle by what’s known as cumulative fatigue. As some motor
units/muscle fibers become too tired to handle the load, more and more are recruited.
When using a high volume of work more motor units are recruited due to the large
amount of muscle fatigue.

These methods are thus very effective at increasing the quantitative aspect of the training
adaptations. However, because the level of intramuscular tension (proportional to the
force output) produced during the set is relatively low, these methods don’t lead to

maximum improvement in the muscle’s functions.
However, to increase muscle size these methods are optimal.




Sets to failure

This is your basic bodybuilding scheme. You select a load that is 60-80% of your
maximum in a lift and you perform reps until failure (the point where completing another
rep is impossible).

Ideally:

a) Novice lifters will want to use a load permitting 12-15 repetitions and
perform 2-4 sets per exercise.

b) Intermediate lifters will want to use a load permitting 8-12 repetitions and
perform 3-5 sets per exercise.

c¢) Advanced lifters will want to use a load permitting 6-8 repetitions and perform
4-6 sets per exercise.

The most effective way of performing this type of training is to yield (eccentric portion)
slowly (3-5 seconds) and to overcome (concentric portion) as fast as you can. This will
maximize muscle tension. The rest intervals should be very short to prevent full muscle
recovery, thus forcing the body to recruit more and more motor units for each set.

Here are the characteristics and parameters of this method:

Perceived effort/difficulty: High

Effect on structural elements (hypertrophy): High to very high
Effect on functional elements (strength, power): Low to moderate
Load: 60-80% of the concentric maximum

Number of reps per set: 6-15

Number of sets per exercise: 2-6

Number of exercises per muscle group: 2-4

Rest between sets: 45-90 seconds

Post-fatigue, pre-fatigue, post- and pre-fatigue

The objective of all three of these techniques is to further fatigue a certain muscle group
by using an isolation exercise (for the target muscle) either before (pre), after (post), or
before and after (pre and post) a multi-joint exercise. The logic is that in a compound
exercise the load is distributed over several muscles at the same time, so each muscle is
not necessarily being fully stimulated. By using an isolation exercise in conjunction with
the multi-joint exercise you are making sure to fully fatigue (thus to recruit and stimulate
as many motor units as possible) the target muscle group.



Post-fatigue

In short, the post-fatigue method consists of adding a less complex movement after your
main movement to fully stimulate and fatigue the target muscle group. These two
exercises are done with no pause in between them.

The logic behind this method is that in complex (multi-joint) movements the weaker
muscle groups will always fail first, leaving the prime movers under-stimulated. For
example, in the bench press the triceps or deltoids are likely to fail before the stronger
pectorals, thus leaving the pectorals under-stimulated.

By adding an isolation exercise for the pectorals (e.g. flies) right after your set of bench
presses you will be able to fully fatigue and stimulate your pectorals. The more
stimulation you put on your muscles, the more protein degradation occurs, the higher the
anabolic response.

Multi-joint exercise Isolation exercise

Bench press Flat chest flies

Example of the post-fatigue method for the pectorals

Here are the characteristics and parameters of this method:

Perceived effort/difficulty: Very high

Effect on structural elements (hypertrophy): Very high

Effect on functional elements (strength, power): Moderate

Load: 60-80% of the concentric maximum (multi-joint exercise)

Number of reps per set: 6-15 (MJ exercise) and 10-20 (ISO exercise)
Number of sets per exercise: 2-6

Number of exercises per muscle group: /-3

Rest between sets: No rest between exercises, 60-120 seconds between sets



Pre-fatigue

The objective of this method is somewhat similar to the post-fatigue method in that the
goal is to fatigue a specific muscle group that might not get fully stimulated from a
complex exercise.

As I have mentioned, the strongest muscle involved in a movement will rarely be fully
stimulated from this movement because the weaker muscles will fail first. However, if
you fatigue this muscle before you perform the main exercise, then you will be able to
fully stimulate it when you do the main exercise.

This technique is very effective at stimulating hypertrophy in a specific body part (the
body part for which you do the isolation exercise). However, it is not as good for
developing overall hypertrophy as the post-fatigue method because it is possible that you
will not be able to use as much weight on the main exercise due to the pre-fatigue set.

Because of this characteristic, the main use of this method is to improve a weak body
part. If you have an underdeveloped chest compared to your shoulders and arms, use a
pre-fatigue set for the chest. If your back is lacking behind your arms and shoulders, use a
pre-fatigue set for the back. And it isn't even obligatory to do a pre-fatigue set for the
strongest muscle group in the main exercise. For example, if you feel like your triceps are
proportionally weaker compared to your chest, then you can pre-fatigue them before
doing the bench press.

Isolation exercise Multi-joint exercise

Pressdown Bench press

Example of the pre-fatigue method for the triceps



