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Thanks to Dr. Tyler Ideus, Stuart Venable, and 
Katie Wilder for allowing me the opportunity 
to present here at the University of Nebraska.

Who is this guy?
Before:!
❖Pseudo-elite track athlete!
❖Collegiate and Post-Collegiate Strength Coach
Now:!
❖ Head treating physician at Columbus Chiropractic & 

Rehabilitation Center!
❖ Certified practitioner of Dynamic Neuromuscular 

Stabilization (DNS) by the Prague School of Rehabilitation!
❖ Team physician for the Columbus Weightlifting Club!
❖ Strength & conditioning consultant!
❖ Mildly obsessed with functional etiology

Special thanks to Pavel Kolár and 
the Prague School of Rehabilitation
Also…

❖ Local legend Ron Hruska and the Postural 
Restoration Institute (PRI).!

❖ The Motion Palpation Institute (MPI)!
❖ Mark Cannella and the Columbus 

Weightlifting Club!
❖ Jud Logan

Goals & Objectives:

This course is not an introduction to weightlifting; it is a course about 
movement and its manifestation in Olympic style weightlifting.!

The purpose of this course and Athlete Enhancement is to fill in many 
of the gaps that I had as a strength coach to enhance coaches’ ability 

to train their athletes.!

I want you all to not only understand Olympic weightlifting, but also 
to grasp the principles and forces affecting weightlifting, technique, 

training and performance.

❖ Review the snatch and 
clean & jerk (Lecture/Lab)!

❖ Cover movement, stability 
& function as well as 
common “functional 
blocks” impeding athlete 
development.!

❖ Corrective Exercises (Lab)

Where are we Going?
Today Tomorrow 

❖ Common Technical 
Flaws!

❖ Athlete assessment/
coaching session!

❖ Corrective Drills
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Achieving Athletic Success
❖ Training has come a long way in the 

last 50 years.!
❖ Athletics has become increasingly 

more specialized making training for 
sport increasingly more complex.!

❖ Optimizing an athlete’s performance 
requires advanced knowledge of 
training, biomechanics and function.

Pillars of Performance

Predominantly genetically predisposed.!
Directly influences the amount of training an athlete can handle.!
High quality strength coaches will have the ability to train their 
athletes right at their tissue tolerance to optimize development 

and prevent unnecessary injury.

Tissue Tolerance
The load (volume or force) that a given tissue can 
handle without sustaining damage (injury)!

Volume x Intensity 

Training Load
The total amount of load placed on an athlete 
in a given period of time.

Time
This is where most of the strength coach’s focus and effort is placed:!
Sets, reps, TUT, load (weight), rest between sets, rest days between 

training sessions, mesocycles, macrocycles, Olympic cycle, etc.

Technical Efficiency
The actual quality of an athlete’s movement patterns as they 
pertain to performance, orthopedic safety and biomechanics

Increased technical efficiency (AKA good 
technique) decreases the load/demand placed 

on a given tissue because it distributes the work 
evenly throughout the entire system.!

Allows the athlete to train harder without 
sustaining injury.!

Maximizes the athletes’ internal efforts (input) 
into external performance (output)

Input << Output

Functional Competence
An athlete’s ability (potential) to execute a movement correctly.

Gaining a lot of popularity amongst the 
strength & conditioning community.!

Addressed with FMS, SFMA, TPI, DNS, PRI!
Must be tested in a controlled, stress/strain/

perturbation free environment.
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Lack of functional competence produces 
“performance blocks” which will silently prohibit 

proper technique, lower an athlete’s ability to handle 
volume, subject the athlete to an increased risk for 

injury, and ultimately hinder performance.

Functional Competence Functional**
Competence

Tissue**
Tolerance

Technical**
Efficiency

Training*Load

Performance

Importance of the Olympic Movements
❖ Likely due to the complexity of the movement, most strength 

coaches do not utilize these powerful movements. !
❖ Gross movement where the upper body and lower body work 

together to accomplish a task.!
❖ Better utilization of hip power into upper body movements.!
❖ Much more functional!

❖ Requires both mobility and stability 

Importance of the Olympic Movements
❖ Increase neural drive (recruitment of a greater motor neuron 

pool)!
❖ Extremely high power output.!
❖ Increased training/recruitment/hypertrophy of the Fast 

Glycolytic Type IIb fiber, which are ideal for both speed 
and strength.!

❖ High correlation for vertical and speed.

The power clean 1RM had a greater correlation to shot put 
performance than both the bench press and the back squat.

International Journal of Exercise Science 6(2) : 171-179, 2013!
Lawrence W. Judge, et. al Laws of Olympic Lifting

❖ The primary objective of Olympic 
Weightlifting is to achieve maximal 
vertical displacement of the bar. !

❖ The hips have the greatest capacity to 
accelerate the bar.!

❖ There is NO pull in the Olympic 
movements.
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of the Olympic Movements

Acceleration Drive Receive Squat
Start Full !

Extension Receive FinishLow Hang

Phases 
Power!

Position

Starting Position
❖ Feet: !

❖ Hip-width (more narrow than squat)!
❖ 15˚’ish externally rotated!
❖ Full-foot loaded (more on this later)!

❖ Knees:!
❖ Above the midfoot (shoe laces)!

❖ Hips:!
❖ Slightly above parallel (static start)!
❖ Slightly bellow parallel (dynamic start)!

❖ Spine: !
❖ Flat (neutral spine)!
❖ Sternum over the bar (as vertical as possible)

Snatch 
(Start Position)

Clean & Jerk 
(Start Position)

C & J  vs. Snatch Dynamics of  the Starting Position
❖ Breathe/Brace into the pelvis 

and lower back.!
❖ Feet actively drive through 

the floor, pushing the slack 
out of the system.!

❖ Creates connectivity between 
the ground and the bar.
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The Great Compromise:
Finding a Starting Position
❖ Rules:!

❖ Spine must remain neutral!
❖ Full-foot loading preserved!
❖ A more vertical spine angle is 

more favorable.!
❖ Knees should remain above 

the feet.

The Great Compromise:
Finding a Starting Position

❖ Major Limiting Factors:!
❖ Spine : Femur length ratio!
❖ Hip mobility !
❖ (F)ankle Dorsiflexion ROM!
❖ Arm : Spine length ratio!

❖ Compromises / Modifications:!
❖ Move the feet out wider!
❖ Increase starting hip height.!
❖ Bring the hand position in slightly!
❖ Externally rotate the feet more (no more than 30˚)

Tight hips are the #1 limiting 
factor in establishing an optimal 

starting position.

Coaching Tip! Anthropomorphic Considerations
We cannot cheat physics.  The COM must be within the BOS.  The higher 
an athlete’s COM relative to their BOS (aka long legs) the more they will 

need to bend forward (flatten their spine angle) to compensate. !

People with longer torsos will be able to more easily achieve a good 
starting position with a more favorable (vertical) spine angle.!

Those with shorter torsos and longer legs will have more difficulty 
achieving a good starting position and will have to start with an 

excessively flat spine angle.

Acceleration Phase 
Start Position  to Low Hang Position

❖ The purpose of this phase is to 
set up the power position.!

❖ All too often, athletes go way 
too fast in this phase, which 
results in them blowing 
through the power position.
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Acceleration Phase 
Start Position  to Low Hang Position

❖ The knees travel backward and the 
shins move toward a vertical 
position. (Get out of the bar path)!

❖ The sternum remains over the bar.!
❖ The spine angle must remain the 

same until the bar clears the knees.

Snatch 
(Acceleration Phase)

Clean & Jerk 
(Acceleration Phase)

Snatch vs. C & J

Connectivity 
❖ While the body does generate the force, it is also a 

vessel through which force travels from the ground 
into the bar.!

❖ An essential skill in Weightlifting is to have good 
connectivity between the hips and the bar.  !

❖ For every millimeter the hips move up, the bar must 
move an equal distance.!

❖ Having good connectivity is efficient and ensures that 
maximal force will be exerted into bar movement.!

❖ Remember the rules, we are PUSHING the bar UP! 

Coaching Tip!

The full foot must remain loaded, 
PUSHING through the floor 

through the entire movement!  
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Proper loading of the foot involves 
maintaining equal pressure on three 
zones of support, forming a tripod.

Proper Foot Loading 

Maintaining a tripod is paramount for 
optimal loading, stability and function 

of the knee, hip, pelvis and spine.

Our Foundation 
(Plantar Vault)

❖ Loading the tripod protects the knee and 
blocks it from falling into valgosity.!

❖ Proper loading of the tripod maintains 
synergy and coactivation of all the muscles 
throughout the leg, pelvis and spine.....and 
the rest of the entire body. 

Tripod & Knee Position Varus Foot Tripod Valgus Foot

Collapse into 
pronation

Equal loading of !
the tripod

Hyper loading of 
the heel, losing the 

1st MPJ

Varus Knee Ideal Position Valgus Knee Transition Phase 
Low Hang Position to Power Position

❖ During this time, the spine moves into a 
more vertical position, which results in 
the bar and the hips approximating.!

❖ The sternum remains over the bar.!
❖ The full foot remains loaded.!
❖ Novice and even intermediate lifters do 

not need to focus on this phase.
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Coaching Tip!

The hips move forward as a result of the spine 
being PUSHED into a more vertical position.

The vector of force application is 
UP not forward.

Transition Phase

Power Position to Full Extension
Drive Phase 

Remember, you must PUSH out of the 
power position into full extension.

❖ It is within this phase that the vast 
majority of the force is generated.!

❖ The objective is to get from the 
power position into full extension 
as quickly as possible.

Power Position 
Where the Magic Happens

❖ The power position is THE most 
important position in the Olympic 
movements.!

❖ Position:!
❖ Full foot loaded!
❖ Sternum over the bar!
❖ Slight bend in the hip and knee!
❖ Bar high on the hip “in the pocket”

Power Position 
Biomechanics

❖ It is the position in which we can exert 
the most force into the bar. It is in the 
power position where we have the 
greatest mechanical advantage over the 
load. !
❖ Moment arms are at their shortest 

length.!
❖ Length:Tension is most favorable in 

this position.
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Coaching Tip!

Most athletes miss this position all together.  
The primary objective is to teach the athlete 
how to find this position and maximize the 

force generated out of this position.   

Coaching Tip! Emphasizing 
rhythm is one of 

the most effective 
ways to teach an 

athlete to find 
and use the 

power position.

Snatch vs. C & J 
(Power Position)

Full Extension 
Top of the Lift

❖ Full Extension is the position when the 
the C.O.M. is at its highest point and the 
feet are firmly driving into the ground.!

❖ It is essential to maximal lifting because it 
greatly affects the vertical displacement 
of the bar (the greatest limiting factor in 
high level weightlifting).

Full Extension 
Top of the Lift

❖ Position:!
❖ Hips & knees extended.!
❖ Chest facing upward.!
❖ Sternum behind the ankle.!
❖ Foot flat …yes, I said foot flat.

The Infamous Shrug
❖ The shrug motion is taught in many gyms across the country.  

(“Jump and Shrug”)!
❖ In reality [when executed properly] there is no shrug.!

❖ First: the shrugging motion does not have the power to 
actually elevate or accelerate the bar to any significant 
degree.!

❖ Second: shoulder elevation is an illusion resulting from a 
combination of the body’s change in direction and the bars 
upward momentum. 
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The Infamous Shrug Snatch vs. C & J 
(Full Extension)

Power Position Full Extension

The greatest factor affecting bar velocity 
and vertical displacement is the speed at 
which the athlete moves from the power 

position into full extension.

Coaching Tip!

Athletes must focus on pushing or driving 
UP into the full extension position. 

Coaching Tip! Bar Trajectory 
Trajectory: The path of a projectile moving  

under the action of given forces.

❖ The resultant vector of the COM as 
it travels from the power position 
into full extension dictates the bar’s 
trajectory.!

❖ Proper bar trajectory is necessary for 
a stable receive position.!

❖ The vector of force application is UP 
and back.
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Working on dropping under the bar 
without having the ability to drive into a 

fully extended position produces only 
short-term results and actually limits future 

development as a weightlifter.

Coaching Tip! Bar Path
The bar should remain as close to the 

COM as possible.!

Improper bar path is the result of poor 
lifting mechanics.  Focus on the mechanics 

and proper bar path will follow.!

Remember, the limiting factor for most 
elite lifters is the hight they can displace 
the bar.  Efficient bar path requires a low 

amplitude.

Snatch Receive Position 
❖ The overhead squat is the most 

challenging position to achieve 
in the weight room.!
❖ It requires both great mobility 

and stability.!
❖ Attaining an ideal receiving 

position in the snatch often 
requires focused training.

Snatch Receive Position
❖ Optimal position:!

❖ Neutral spine position!
❖ Scapulae depressed!
❖ GHJ externally rotated!
❖ Knees above the foot!
❖ Tripod Loaded

Receive Phase
Clean & Jerk

❖ Position:!
❖ Bar resting on the deltoids!
❖ Elbows forward and together!
❖ Neutral spine position!
❖ Full foot loaded

Clean & Jerk 
(Receive)
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Snatch 
(Receive)

Squat Depth
Proper Depth

❖ Neutral spinal. !
❖ Normal AROM for hip flexion is 

120-140˚, which is well below 
parallel. !

❖ In most cases, if an athlete cannot 
achieve a full-depth squat, there is 
an underlying functional 
pathology.

Squat Depth
Spinal Positioning

The spine MUST remain in a 
neutral position otherwise injury 

will ensue. !

Spinal flexion (especially when 
loaded) is a common mechanical 

cause of intervertebral disc 
pathology.

❖ Knees should attempt to stay above the 
foot.!
❖ More difficult in the clean due to the 

more anterior COM (the hips will have 
to shift forward to accommodate).!

❖ The heavier the load, the more vertical 
the spine will need to be.

Squat Depth
Knee Positioning

Excessive anterior knee positioning 
greatly increases the athlete’s risk for 

knee pathology.!

Remember, the tripod must remain 
loaded to preserve synergy and co-

activation of the glutes and quadriceps.

Squat Depth
Knee Positioning

Squat Depth
Achieving a full 
depth squat with 
proper mechanics 

requires an 
incredible amount 

of mobility and 
stability.
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Phases of the Jerk

Dip, Drive, Drop, Receive 

Jerk Set Position
❖ Hands wider then typical front rack position       

(1 hand width’ish wider)!
❖ Heels under the hips.!
❖ Elbows down from the front rack position!

❖ Ideally the forearms are vertical, but there is 
typically a structural mobility issue preventing 
this.!

❖ Weight loaded on the shoulders (anterior deltoid) 
and either the base of the fingers or the ends of 
the fingers.

Jerk Execution 
❖ Quick drop strait down into a 1/4 

squat (knee & hip flexion) followed by 
an immediate vertical drive.!

❖ Chest must remain upright to maintain  
mechanical advantage over the load.!

❖ Tripod must remain loaded to ensure 
involvement of both the knees and the 
hips.

Dip

There is NO arm-push in the jerk.

❖ Drive through the floor 
into a full extended 
position with the feet fully 
loaded and the chest up.

Jerk Execution
Drive

Options  

Receive 
Position 

Split Jerk
❖ Position:!

❖ Chest up !
❖ Shoulder blades depressed and 

retracted!
❖ Front shin vertical (knee over 

ankle) with the tripod loaded.!
❖ Back foot on the forefoot actively 

pushing the hips forward into the 
force created by the front leg.
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Split Jerk

Bar, CT junction, 
and hips all in 
line vertically.

Bar Positioning
Squat Jerk 

❖ Feet move out into a squat stance 
(or perhaps a little wider)!

❖ Position:!
❖ Chest up !
❖ Shoulder blades depressed and 

retracted!
❖ Knees over the feet!
❖ Tripod loaded

The shoulder and the Olympic Movements Proper Shoulder Position
❖ The shoulder is the most complex, 

mobile and awesomest joint in the 
body.!

❖ Because it is the most mobile, it is 
also inherently the most 
(structurally) unstable, requiring 
more of the muscular and 
proprioceptive systems.

Proper Shoulder Position
❖ Complex and awesome, the shoulder is 

comprised of 3 joints and 1 pseudo-joint 
and has muscular connections on the 
axial skeleton from the skull to the pelvis.!

❖ Fortunately, the shoulder can be 
appreciated as a 2-joint system: !
❖ Glenohumoral joint (“joint proper”) !
❖ Scapulo-thoracic joint (often forgotten)

Glenohumoral Joint
•The glenohumoral joint is made up of the 
humorous (upper arm) and the scapulae 
(shoulder blade)

•The size relationship between the humoral 
head and the glenoid fossa (surface on the 
scapulae) is similar to that of a golf ball on a 
golf tee.

•This relationship makes stabilizing the 
glenohumoral joint extremely challenging.

Shoulder Kinematics:
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Glenohumoral Joint
Shoulder Kinematics:

Home to the infamous rotator cuff.!
The “rotator” cuff is not really a rotator of 

the shoulder.  !
It acts as more of a centrating cuff, making 
fine tune adjustments to joint position to 

preserve optimal force loading. 

❖ Made of a psuedo-articulation between the 
scapulae and the rib cage (almost exclusively 
stabilized by the muscular system).!

❖ Motion of the scapulothoracic joint balances/
maintains proper positioning of the 
glenohumoral joint throughout all movement.!

❖ It is because of the scapulo-thoracic joint that 
the shoulder can have such a massive range of 
motion.

The forgotten Joint:
Scapulo-Thoracic Joint

Anatomy: Scapular Stabilizers 
❖ Chief stabilizer of the scapula is the serratus anterior !
❖ Other important players: lower trapezius and the 

pec minor!
❖ The scapular stabilizers are responsible for moving 

the scapulae to assist in keeping the humoral head 
(arm) centrated within the glenoid fossa (scapula)!

❖ Each of these structures originates on the rib cage.!
❖ Inactivity/inhibition of the scapular stabilizers 

results in hyperactivity of the traps and levator 
scapulae, greatly increasing an athlete’s risk for 
rotator cuff pathology. 

Proper Shoulder Position in the Snatch

❖ The scapulothoracic “joint” is 
often forgotten. !

❖ Scapulo-thoracic incognizance 
and dysfunction are the 
number one causes of shoulder 
pathology.

Proper Shoulder Position

Scapulothoracic Joint: depressed!
Glenohumoral Joint: externally rotated
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CrossFit corporate emphasizes “active” 
shoulders or scapular elevation in both their 

Level-1 and Olympic lifting seminars.!

This is neither physiological (natural) nor 
biomechanically safe or correct.!

“Activating” the shoulder protects the athlete 
from an acute injury to the shoulder, but 

elevation of the scapulae increases the propensity 
for overuse injury.

The Great Misconception:
“Active Shoulders”

By way of reciprocal inhibition, scapular 
elevation neurologically inhibits the 

serratus anterior and lower trapezius, 
leading to scapular instability.!

It also blocks your gross overhead position 
ROM, putting more force on the GHJ 
because the scapulae cannot retract or 

depress to maintain centration.

“Active Shoulders”

Proper Position: Shoulder Complex

❖ The shoulder blades should definitely be 
engaged, but the scapulae should not 
elevate to any significant degree.  !

❖ Abduction/external rotation is correct, but 
the scapulae should simply brace in place.!

❖ External rotation of the GHJ neurologically 
activates the scapular stabilizers while 
maintaining proper centration of the GHJ.  Anterior Axilla

Lateral Axilla

Medial Cubutal Fossa Anterior Cubutal Fossa

Depressed  
Scapula

Elevated 
Scapula

Scapular Elevation & GH INternal rotation Scapular Depression & GH EXternal rotation

Remember, proper shoulder position in the overhead squat 
requires good thoracic extension ROM.

CentratedDecentrated

Lets go lift some S%&T
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