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A human being should be able to change a diaper, plan an invasion, butcher a hog, conn a ship,
design a building, write a sonnet, balance accounts, build awall, set a bone, comfort the dying, take
orders, give orders, cooperate, act alone, solve equations, analyze a new problem, pitch manure,
program a computer, cook atasty meal, fight efficiently, and die gallantly. Specialization is for

insects.
Robert Heinlein



Foreword

Many things have happened since | started the writing of Starting Strength: A Simple
and Practical Guide for Coaching Beginnersin 2004. As aresult of its publication | have had
the opportunity to meet and learn from many new people. Itis my sincerest hope that the
additions to this book that are the direct result of their input make a difference in its
usefulness. Greg Glassman, Tony Budding, Carrie Klumpar, Michael Street, Kyle Gulledge,
Becky Kudrna, Dr. Kelly Starrett, and Mike Burgener have all contributed to this work.

As always, | am indebted to Glenn Pendlay and Lon Kilgore for many years of lab time
as we trained, worked, and learned together. Stef Bradford has, quite literaly, made al this
possible through her many kinds of support. She provided the finish edit for the manuscript,
and thereby immeasurably increased its quality. Bill Starr started me down this path many years
ago, and my continued association with him has been productive, interesting, and at times very
weird. Heis the Hunter. S Thompson of strength and conditioning, a very important part of
our industry and our profession. We have had a lot of fun.

Also in this interim, my teacher Philip S. Colee passed away after along - and let me
assure you, a very hard-fought - battle with cancer. Y ou have not witnessed determination
until you have seen a man wearing an oxygen bottle do deep squats for sets of fiveacross. In
the process of telling metastatic cancer to Go To Hell - that it was not going to prevent him
from living his remaining days as he saw fit - he taught many of us here at the gym what was
possibly the most valuable lesson of his long career in education: no matter what your personal
circumstances might be (the universe is unconcerned with such details), you get out of life
exactly what you have contributed to the effort. Itis my honor to have been his student. He
will be missed. This book is dedicated to him.

Rip



"When one teaches, two learn."

Robert Heinlein
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Strength: Why and How









Basic Barbell Training

But with Nautilus equipment, a minimum-wage employee could be taught very quickly how to use
the whole circuit, ostensibly providing a total-body workout with little invested in employee
education. Furthermore, the entire circuit could be performed in about 30 minutes, thus
decreasing member time on the exercise floor, increasing traffic capacity in the club, and
maximizing sales exposure to more traffic. Nautilus equipment quite literaly made the existence of
the modern health club possible.

The problem, of course, is that machine-based training did not work as it was advertised. It
was amost impossible to gain muscular bodyweight doing a circuit. People who were trying to do
so would train faithfully for months without gaining any significant muscular weight at all. When
they went to barbell training, a miraculous thing would happen: they would immediately gain —
within a week — more weight than they had gained in the entire time they had fought with the 12-

station circuit.

The reason that isolated body-part training on machines doesn't work is the same reason
that barbells work so well, better than any other tools we can use to gain strength. The human
body functions as a complete system — it works that way, and it likes to be trained that way. It
doesn't like to be separated into its constituent components and then have those components
exercised separately, since the strength obtained from training will not be utilized in thisway. The
genera pattern of strength acquisition must be the same as that in which the strength will be used.
The nervous system controls the muscles, and the relationship between them is referred to as
"neuromuscular.” When strength is acquired in ways that do not correspond to the patterns in
which it is intended to actualy be used, the neuromuscular aspects of training have not been
considered. Neuromuscular specificity is an unfortunate reality, and exercise programs must
respect this principle the same way they respect the Law of Gravity.

Barbells, and the primary exercises we use them to do, are far superior to any other training
tools that have ever been devised. Properly performed, full range-of-motion barbell exercises
are essentially the functional expression of human skeletal and muscular anatomy under a
load. The exercise is controlled by and the result of each trainee's particular movement patterns,
minutely fine-tuned by each individual limb length, muscular attachment position, strength level,
flexibility, and neuromuscular efficiency. Balance between dl the muscles involved in a movement
Is inherent in the exercise, since al the muscles involved contribute their anatomically-determined
share of the work. Muscles move the joints between the bones which transfer force to the load,
and the way this is done is a function of the design of the system — when that system is used in the
manner of its design, it functions optimally, and training should follow this design. Barbells allow
weight to be moved in exactly the way the body is designed to move it, since every aspect of the
movement is determined by the body.

Machines, on the other hand, force the body to move the weight according to the design of
the machine. This places some rather serious limitations on the ability of the exercise to meet the
goecific needs of the athlete. For instance, there is no way for a human being to utilize the
quadriceps muscles in isolation from the hamstrings in any movement partem that exists
independent of a machine designed for this purpose. No natural movement can be performed that
does this. Quadriceps and hamstrings always function together, at the same time, to balance the
forces on either side of the knee. Since they alwayswork together, why should they be exercised
separately? Because somebody invented a machine that lets us?

Even machines that alow multiple joints to be worked at the same time are less than
optimal, since the pattern of the movement through space is determined by the machine, not the
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Strength: Why and How

individual biomechanics of the human using it. Barbells permit the minute adjustments during the
movement that allow individual anthropometry to be expressed.

Furthermore, barbells require the individual to make these adjustments, and any other ones
that might be necessary to retain control over the movement of the weight. This aspect of exercise
cannot be overstated - the control of the bar, and the balance and coordination demanded of the
trainee, are unique to barbell exercise and completely absent in machine-based training. Since

every aspect of the movement of the load is controlled by the trainee, every aspect of that
movement is being trained.

There are other benefits as well. All of the exercises described in this book involve varying
degrees of skeletal loading. After al, the bones are what ultimately support the weight on the bar.
Bone is living, stress-responsive tissue, just like muscle, ligament, tendon, skin, nerve, and brain. It
adapts to stress just like any other tissue, and becomes denser and harder in response to heavier
weight This aspect of barbell training is very important to older trainees and women, whose bone
density is a major factor in continued health.

And barbells are very economical to use. In practical terms, five or sx very functional
weight rooms - in which can be done literally hundreds of different exercises - can be built for the
cost of one circuit of any brand of modern exercise machine. Even if cost is not a factor, utility
should be. In an institutional situation, the number of people training at a given time per dollar
spent equipping them might be an important consideration in deciding which type of equipment
to buy. The correct decision about this may directly affect the quality of your training experience.

The only problem with barbell training is the fact that the vast, overwhelming majority of
people don't know how to do it correctly. This is sufficiently serious and legitimate a concern as to
justifiably discourage many people from training with barbells in the absence of a way to learn
how. This book is my humble attempt to address this problem. This method of teaching the
barbell exercises has been developed over 25 years in the commercial fitness industry, the tiny little
part of it that remains in the hands of individuals committed to results, honesty about what works,

and the time-honored principles of exercise science. | hope it works as well for you as it has for
me.



Basic Barbell Training

This York Barbell model 38 Olympic Barbell set
was obtained from the Wichita Falls Downtown YMCA.

It was used for nearly 50 years by thousands of men and
women. Among them was Bill Starr, famous strength coach,
Olympic weightlifter, and one of the first competitors in the

new sport of Powerlifting. Bill was the editor of Hoffman's

'‘Strength and Health” magazine and Joe Weider's "Muscle" magazine.
He was the coach of numerous national, international, and Olympic

teams, as well as one of the very first full-time strength coaches

at the collegiate and professional level. He is one of the most
prolific writers in the Iron Game, with books and articles published
over 5 decades. His influence is still felt today through the
accomplishments of his many athletes and training partners.
His first weightlifting was done on this set.




The Squat



Basic Barbell Training

The squat has been the most important yet most poorly understood exercise in the training
arsena for avery long time. The full range of motion exercise known as the squat is the single
most useful exercise in the weight room, and our most valuable tool for building strength, power,
and size (fig. 2-1).

The squat is so effective an exercise because of the way it uses the muscles around the core
of the body. Much is made of core strength, and fortunes have been made selling new ways to
train the core muscles. A correct squat perfectly balances all the forces around the knees and the
hips, using these muscles in exactly the way the skeletal biomechanics are designed for them to be
used, over their anatomically full range of motion. The postural muscles of the lower back, the
upper back, the abdominals and lateral trunk muscles, the costal (ribcage) muscles, and even the
shoulders and arms are used isometrically. Their static contraction supports the trunk and
transfers kinetic power from the prime movers to the bar. The trunk muscles function as the
transmission while the hips and legs are the engine. Notice that the core of the body is at the
center of the squat, that the muscles get smaller the farther away from the core they are, and that

the squat works them in exactly this priority
(fig. 2-2). Balance is provided by the
interaction of the postural muscles with the
hips and legs, starting on the ground at the
feet and proceeding up to the bar, and
controlled by a massive amount of central
nervous system activity under the conscious
direction of the athlete's mind. In addition,
the systemic nature of the movement when
done with heavy weights produces
hormonal responses that affect the entire
body. Not only is the core strengthened, it
IS strengthened in the context of a total
physical and mental experience.

The squat is poorly understood
because it involves the use of many muscles
- more than most people redlize - and
most of the people that don't understand it
have never done it correctly themselves.
This means that they can't appreciate the
true nature of the movement and the
interactions of dl the muscles working in a
coordinated manner, since to truly
understand a thing it must be experienced

Figure 2-1. Depth landmarks for the full squat. The top
personally. The more people who learn to

of the patella (A) and the hipjoint as identified by the

apex of the crease in the shorts (B). The B-side of the squat correctly, the more people who will
plane formed by these two points must drop below understand the squat and, like ripplesin a
parallel with the ground. :

pond, knowledge and strength will spread

through the masses. This process starts
here, with you.



The Sguat

Figure 2-2. Total-body power development originates in the hips, and the ability to generate power diminishes
with distance from the hips. Note also that the further from the center of the body, the greater the angular
velocity with which the bodypart can move, enabling the application of power through acceleration. From a
concept by David Webster, versions of which have been used by Tommy Kono and Bill Starr. This concept has
recently gained new traction under the names "core strength," "core stability,” and "functional training". It
seems rather obvious to the authors that an athlete with a 500 Ib. squat has a more stable core that that same
athlete would with a 200 |b. sguat.

Squat depth - safety and Importance

The full squat is the preferred lower body exercise for safety as well as athletic strength.
The squat, when performed correctly, is not only the safest leg exercise for the knees, it produces a
more stable knee than any other leg exercise. The important part of the last statement is the
"when performed correctly" qualifier. Correctly is deep, with hips dropping below level with the
top of the patella. Correctly is full range of motion.

Any sqguat that is not deep is a partial squat, and partial squats stress the knee and the
quadriceps without stressing the glutes, the adductors, and the hamstrings. The hamstrings, groin
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muscles, and glutes perform their function in the squat when the hips are stretched to the point of
full flexion, where they get tight — the deep squat position (fig. 2-3). The hamstring muscles,
attached to the tibia and to the ischia tuberosity of the pelvis, and the adductors, attached
between the media femur and various points on the medial pelvis, reach a fu]l stretch at the very
bottom of the squat, where the pelvis tilts forward with the torso, stretching the ends of the
muscles apart. At this stretched position they provide a slight rebound out of the bottom, which
will look Jike a "bounce," and which you will Iearn more about later. The tension of the stretch
pulls the tibia backwards, the posterior direction, balancing the forward-pulling force produced by
the quadriceps, which pull from the front. The hamstrings finish their work, with help from the
adductors and glutes, by straightening out, or "extending," the hip.

Figure 2-3. Muscular actions on the knee. The anterior force provided by the quadriceps isbalanced by the

posterior force provided by the hamstrings in the deep squat position. The depth is the key: partial (high) squats
are predominately quadriceps/anterior, and lack balance.
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The Squat

In a partial squat, which fails to provide a full stretch for the hamstrings, most of the force
against the tibia is upward and forward, from the quadriceps and their attachment to the front of
the tibia below the knee. This produces an anterior shear, a forward-directed diding force, on the
knee, with the tibia being pulled forward from the patellar tendon and without a balancing pull
from the opposing hamstrings. This shearing force — and the resulting unbalanced strain on the
prepatellar area — may be the biggest problem with partial squats. Many spectacular doses of
tendinitis have been produced this way, with "squats" getting the blame.

Figure 2-4. The variation in squat depths commonly seen in the gym. A. Quarter-squat, B. Haf-squat. C. A
position often confused with parallel, where the undersurface of the thigh is parallel with the ground. D. A
parallel squat according to the criteria established in fig. 2-1.

The hamstrings benefit from their involvement in the full squat by getting strong in direct
proportion to their anatomically proper share of the work in the movement, as determined by the
mechanics of the movement itself. This fact is often overlooked when considering anterior
cruciate tears and their relationship to the conditioning program. The ACL stabilizes the knee: it
prevents the tibia from sliding forward relative to the femur. As we have aready seen, so does the
hamstring group of muscles. Underdeveloped, weak hamstrings thus play a role in ACL injuries,
and full squats work the hamstrings while partial squats do not. In the same way the hamstrings
protect the knee during a full squat, hamstrings that are stronger due to full squats can protect the
ACL during the activities that we are squatting to condition for. In fact, athletes who are missing
an ACL can safdly squat heavy weights, because the ACL is under no stress in a correctly
performed full squat (fig. 2-5).

Another problem with partial squats is the fact that very heavy loads may be moved, due to
the short range of motion and the greater mechanical efficiency of the quarter squat position.
This predisposes the trainee to back injuries as a result of the extreme spinal loading that results
from putting a weight on his back that is possibly in excess of three times the weight that can be
safely handled in a correct deep squat. A lot of football coaches are fond of partial squats, since it
allows them to claim that their 17 year-old linemen are al squatting 600 Ibs. Your interest is in
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getting strong (at least it should be), not in playing meaningless games with numbers. If it's too
heavy to squat below parallel, it's too heavy to have on your back.

V. Medialis

Adductors
(medial)

Hamstrings

Figure 2-5. Forces onthe kneeinthe squat. The
hamstrings and adductors exert a posterior tension on
the tibia, and the net effect of the anterior quadriceps
tendon insertion is an anterior force against the tibial
plateau. With sufficient depth, anterior and posterior
forces on the knee are balanced. The anterior and
posterior cruciate ligaments stabilize anterior and
posterior movement of the distal femur relative to the
tibial plateau. In the correct squat, these ligaments
have very little to do.

Learning to squat

Olympic weightlifters provide a perfect
illustration of the safety and benefits of the
full squat. As of the 2004 Olympics 167 of
the 192 countries in the world compete in
Olympic Weightlifting. More than 10,000
individuals compete annually in [IWF
(International Weightlifting Federation) events
alone, and the number of participants in total
from the 167 countries would be staggering,
likely on the order of 2 to 5 million (China
alone boasts over 1 million lifters). All over
the world, weightlifters squat way below
parallel safely, most often using some form of
the exercise, either back squats or front
squats, every day. That is correct: they squat
way below parallel every training day, and
most programs call for six days per week.
Isn't it fascinating that they are both strong
and not under the care of an orthopedic
surgeon?

There is simply no other exercise, and
certainly no machine, that produces the level
of central nervous system activity, improved
balance and coordination, skeletal loading and
bone  density  enhancement, muscul ar
stimulation and growth, connective tissue
stress and strength, psychological demand and
toughness, and overall systemic conditioning
than the correctly performed full squat. In the
absence of an injury that prevents their being
performed at all, everyone that lifts weights
should learn to squat, correctly.

The squat begins at the rack, or the squat stands, whichever is available. Set the rack height
so that the bar in the rack is at about the level of your mid-sternum. Many will perceive this as too
low, but it's better to be a little low taking the bar out of the rack than to have to tiptoe back into

the rack with a heavy weight.
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Often the empty rack at this position will look low, because the




























































































































































The Bench Press


















































































































The Deadlift

































































































































Basic Barbell Training

"Loyalty to petrified opinion never broke a chain or freed a human soul."

Mark Twain
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The Press




























































The Power Clean


















































































































Useful Assistance Exercises
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