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Controversy 

The concept of Explosive Power Training has been the focus of controversy among sport scientists and trainers in recent years. The research literature does not provide all the answers and practitioners report different levels of success using a variety of resistance modes and techniques. 

The Challenge of Human Muscle Power Enhancement for sport performance is based on the use of a variety of training approaches and it is generally agreed in the literature that some form of resistance exercise involving near maximal efforts will improve power output. However some sources question these methods which are open for discussion.

Strength - Power - Explosiveness

In order to understand the athlete's training response the coach practitioner needs to understand the relationship between strength and power. 

	Strength 
	The maximal force (F) developed by the contracting muscle or muscles.

	Power (P)
	The rate of muscular force (F) production over the range of motion (D) in a specific time period (T).Velocity (V) = D/T
ie P = F.V

	Explosiveness
	High speed (Velocity) muscular power.

	Functional Strength,
Power & Explosiveness
	The utilization of muscular forces for the production of specific movements or events.

	Explosive Power
& Relative verses
Absolute Strength
	The nature of the movement or event will indicate whether the athlete requires high absolute strength or relative strength:
Absolute Strength is the total amount of force produced during the movement without consideration for the mass or weight of the body. eg. explosive movements for throwing projectiles as in shot put or power lifting. 
Relative Strength is the total amount of force produced relative to the mass or weight of the athlete. ie. explosive movements involving displacing the entire body as in gymnastics, figure skating, mountain climbing. 


Training Pre Requisites

Note: This site is designed for intermediate to elite athletes who have had exposure to resistance training techniques.

Base Strength Level
Before an athlete enters into an Explosive Power Training program a minimum level of strength is required. The training intensity, volume, frequency and length of the strength program will vary depending on:

1. Original Strength Levels

2. Experience

3. Competitive Level. Training period of 6 months to 12 months to develop a strength base.

Pre Testing for Base Strength Levels
To provide a guideline to set resistance loads, testing of the core muscle groups is required. ie Repetition Maximum RM. 

Strict Safety Rules should be applied for maximal RM testing.

Core muscle groups:
· The core muscle groups include the large muscle areas of the trunk and hip region.

· These muscles provide the base source of strength for the production of force during an explosive movement.

· The application of core strength will vary depending on the movement or event and the power training application. eg Minimum lower extremity base strength levels for advanced Plyometrics are squatting twice the athletes body weight.

Muscle groups include:
· Upper Trunk - Chest & Upper Back-Pectoralis, Latissimus Dosi, Trapezius, Rhomboids

· Lower Trunk - Abdominals, Erector Spinae

· Thigh / Hip - Gluteals, Quadraceps, Hamstrings, Adductors, Abductors

Strength Training Guidelines:
· Frequency: 3 times per week with at least one day rest between workouts

· Intensity: 85-95% of 1 RM yielding 3-8 repetitions per sets

· Volume: 2-4 sets per exercise

· Rest: 2-4 minutes rest between sets

· Type: large muscle mass, closed chain - free weight or body weight

· Trained Athletes with at least 3 months experience training with the recommended exercises may go directly into strength training intensities (85-95 % 1RM)
Athletes with less or no training experience with the recommended exercises should train for at least 3 months within hypertrophy training intensities (70-85% 1RM) using correct techniques to build a training base before starting the strength program. 

Sample Strength Training Program:
(Alternate workouts with a minimum of 1 day in between)

	Workout #1 Exercise 
	4 Sets X Reps, Rest Interval

	Squat
Lying Leg Curl 
Pronated Wide Grip Pull Ups
Barbell Row
Bench Press
Upright Row
V-Sit
Hip Raise
Prone Back Extension
	4 x 4-6, 4 min 
4 x 10-12, 2 min
3 x 6-10, 2 min
3 x 6-8, 3 min
3 x 4-6, 3 min
3 x 6-8, 2 min
2 x max. #, 30 seconds
2 x max. #, 30 seconds
2 x 12-15, 30 seconds 


	Workout #2 Exercise 
	4 Sets X Reps, Rest Interval

	Deadlift
Split Squat
Supinated Close Grip Pull Up 
T Bar Row
Standing Military Press
Dips
Hanging Leg Raise
Reverse Trunk Twist
Crunch
	4 x 4-6, 4 min
3 x 6-8, 2 min
3 x 6-10, 2 min
3 x 6-8, 3 min
3 x 4-6, 3 min
3 x 6-8, 2 min
2 x max. #, 30 seconds
2 x max. #, 30 seconds
2 x max. #, 30 seconds 


Note: Untrained athletes should perform 8-12 repetitions per set for all exercises. 

Movement Concepts

The selection of power training exercises is based on:

· The Anaerobic and Aerobic Energy Demands of the event or movement are based on the level of intensity and duration of the explosive movement.

· The power produced by the muscle during explosive movements is based on fatigue levels, recovery times and training level of the athlete.
· The training program intensity should equal or exceed the energy demands of the event.

· Time motion analysis of the events may be required to assess the energy demand.

· Technical Efficiency is an understanding of the movement mechanics or the sequential rotation of body segments involved in the explosive motion. Core muscle groups rotate the segments to produce the explosive speed required.

· The Simulation of Movements during training is required to mimic the co-ordinated and sequential neural patterns of the event. These patterns can be duplicated using a variety of training modes.

· The training mode may be:

1. the modified event or movement or part of the movement or

2. a simulated movement using a training device with loads or modifications. 

Muscular & Neural Systems

Although explosive power exercises may not directly increase hypertrophy or muscle strength, the muscular system contributes force to accelerate the limbs.

Adequate muscle strength also decreases injury potential while performing high speed movements.

Explosive exercises increase the recruitment of motor units and muscle fibers as well as increase the firing rate of the motor neuron.

Increased nerve innervation produces considerable improvement in the development of explosive power.

The increased power development yielded through explosive exercise training may also be attributed to the recoil action of the elastic muscle tissues.
Eccentric muscle action immediately preceding concentric contraction (the mechanism in which most explosive exercise takes place) will increase the concentric force generated due to stored elastic energy. (Bompa 1993, Wilk et al 1993, Komi 1986, Bosco et al 1982)

Training Systems 

Training Principles. Prescription of explosive power exercises should be based on:

· Specificity refers to the fact that the body adapts and improves in direct relation to the type of stress imposed upon it. The movement patterns and velocities must closely mimick those involved in the sport in order for positive transfer to occur.

· Intensity relates to the amount of effort required to perform the exercise. (% max effort)

· Progressive Overload is required because the body rapidly adapts to the stress placed upon it. The traditional method of progressive overload is to gradually increase the stress placed upon the system by changing the variables within each exercise.

· Variation In order for the body to continue to adapt and improve, the training stimulus must be varied through changes in loads, sets, repetitions, rest intervals, movement velocity, and exercise selection. (Polquin, 1988)

· Speed Training Explosive Power involves decreasing the time to move through the range while maximizing the force from the muscle. This will involve the selection of a resistance mode which will allow for the speed required. The method chosen must be specific to the movement patterns and movement velocities of the sport. (Kraemer & Newton, 1994)

