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THE “TETRAD” SYSTEM

Kiertdva 4 pdivan harjoi

. Lepopdiva

BWNPR

The traditional Greek athletic training system

Philostratos, Gymnasticus (jilkeen 220 jkr)

. Keskiraskas-raskas harjoittelu: esim. painitekniikoita

jossa ji

. Valmisteleva paiva: lyhyitd, intensiivisia harjoitteita
. Maksimaalinen kuormitus

Grivetti & Applegate 1997

paivalla eri tavoite:
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Ylikuormitusjakso (functional overreaching) Training Factors Contributing to

Resistance Exercise Overtraining

¢ Training volume and intensity not inversely related

— Relative intensity (%RM or RM load) too high for extended
Time periods with little variation

— Training volume (number of sessions, exercises, sets and
repetitions) too high for extended periods with little variation

* Inadequate recovery

— Failure to account for the cumulative stresses from other
forms of training (e.g. sport specific training,
cardiorespiratory training)

Zatsiorsky & Kraemer 2006

Neuromuscular responses to
Kestovoima ksimivoi N long-term resistance training
Hyper- Neural
trophic ‘?
Progress Muscle
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Neuromuscular responses to .%
hypertrophic strength training
Wosce
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Trainability
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Bodybuilder

Trains at an intensity 200
of 30% 1RM -
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Trains at an intensity

of60% 1RM = 5 100"
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Trains at an intensity
of 90% 1RM e

Pretraining Post-training

Athlete C

Kraemer & Hiikkinen 2002

Needs analysis

Exercise movements
« Specific muscles
« Joint angles

+ Contraction mode
* Loading needs

Metabolism used estimated % contribution from:
« ATP-PC source
« Lactic acid source
+ Oxygen source

Injury prevention
« Most common sites of possible injury
« Sites of previous injury

Acute program variables

1. Choice of exercise
+ Structural
+ Body part
+ Contraction mode

2. Order of exercise
« Large muscle group first
« Small muscle group first (pre-exhaust)
+ A to leg or arm-arm, leg-leg
3. Number of sets
4. Rest periods

« Short < 1 minute

« Moderate 1 to 3 minutes

« Long > 3 minutes.

§. Load (atensiy) Fleck & Kraemer 2014
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Basic criteria used for each strength training session

Muscle or _| Action type |- Load —! Reps per set Sets per
muscle group

I exercise

Action
| beerce | velocty

Exercise Training

intensity frequency

Designing

| Recovery between reSIStance
“ o sets and exercises Tall
Number and Intens.lty tral ni ng
) of action
Order of exercises p rog rams
Duration of 0 PrO ressiVe
training session EXe rcise g
volume overload
Hékkinen 1990, modified
Harjoitusvolyymi Major Competitions
' ' '

sarjojen / toistojen / harjoituskertojen maari (frekvenssi eli useus) Volume

Ha rjoitusintensiteetti

- suuri kuorma (%RM) Intensity

- nopea suoritustapa

- sarjojen suor. viimeiseen toistoon saakka Skill Training

- (jotain ihan muuta) — - B — ;
European Preparation : First : Compe tition : Second
Terminology Phase i Transition i Phase ; Transition
American ! !

. Pre-season ! In-season ! Off-season
Terminology i i
Amer_ican Strength/ ! Strength/power : Peaking : Active
Terminology hypertrophy ! i i Recovery
1 i i
Kraemer & Héikkinen 2002
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| ‘Quadrennial Training Plan

Annual Training Year 1 Year2 Year3 Year4
Plan

Traditional Strength/Power Periodization Model

Annual Training Year 1
|Tra|mng Phase| Preparatory 2| Competitive 1] Transition 1 | Preparatory 2 | Competitive 2| Transition 2
[“Macrocyce T 2 Phase: Hypertrophy Strength Power Peaking
[ 1 | .
e 2 % ry g o 7 q S 0 o ° TS Volume High Moderate Low to Moderate Low
Mirocycles. Intensity Low High High Very High
Sets 3-6 3-6 3-6 1-4
| Mesocycle 1 ] Reps/set 8-12/20 1-5 1-5 1-4
g';":"yc'e 112 3“‘ slef[7]1]2 Gi 5/6|7[1]2]|3 356 7]11]2 3:5 67 Rest btw sets 30-60s 2-5 min 2-5 min 3-5 min
= Exercises &  Total body& Muscles needed  Muscles needing  Power
choice weak areas in sport power
Training Day 1 . . . .
m Exercise Weak areas Early in Early in Early in
o Order first in session session session session
- total duration of the period 12-20 weeks
- specific variations/needs of every sport and athlete
Haff 2012 Kraemer & Hikkinen 2002
The cumulative training effect
Bio Bio Blo - Blo
E 3 31 Loading 311 Loading 311 Loading 311 Loading 3:1 Loading
- Paradigm Paradigm Paradigm Paradigm Paradigm
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Figure 5.6 The influence of periodic changes in exercise complexes (vertical =
arrows) on the performance of hammer throwers. Note. The diagram is based on Microcycle
the concept developed by the U.S.S.R. National Olympic team head coach A.P. - -
Bondarchuk, 1980. Haff 2012

Zatsiorsky & Kraemer 2006
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Improvement in 1-RM strength (%)
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Resistance training : Detraining

Group A

Maintenance training

No resistance training

Complete bed rest

No resistance training

Block #1 Block #3 Block #4 Block #5
Traditional Summated Summated Microcycle using
Microcycle i Oy i I
10 20
Week
Haff 2012 Kraemer & Hiikkinen 2002
|
o . . -_a'N
Harjoitteluvaikutusten pysyvyys ===
- .. ==t Maximum IEMG
(Residual Training Effect) === [ (VLAVMARFIS)
==
Pitkdkestoisen voimaharjoittelun aiheuttamien muutosten [
ylldpysyminen tietyn aikaa harjoittelun loputtua riippuu: l .
* Harjoittelun kestosta ennen taukoa 05f
* Pitkdkestoinen harjoittelu voi saada aikaan rakenteellisia Maximal Force »
muutoksia, jotka ovat pysyvimpié kuin hermostolliset 6000 | (N) ;l'/rilllnlng
* Harjoittelun maarasta ja intensiteetistd ennen taukoa (a/r:)ume
* Lyhytkestoinen tarkoituksenmukainen ylirasitus (functional 5000 b
overreaching) \\V
* Harjoittelustimuluksista tauon aikana 100
4000k |—| |'| 50
an o
0 15 20 (Days)
. “ Norm.al " — Reduced
Training Training
Issurin 2010 Hiikkinen ym. 1991
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Undulating (non-linear) Periodization Model
- e.g. for sports with a long season

* aloitetaan yleensi (valmistavan kauden) klassisen
voimaharjoitusperiodin jilkeen

¢ voimaharjoittelu jaetaan toistoalueisiin, esim. 4-6, 8-10 ja
12-15RM (myés 1-3RM)

¢ yhdelld harjoituskerralla harjoitellaan yhdella tai
useammalla toistoalueella, jarjestys voi vaihdella

* toistoalueita kdytetdadn yleensd moninivelharjoitusliikkeissa
(esim. rinnalleveto, kyykky jne.)

* jokaisella toistoalueella harjoitellaan (vihintdin) kerran
kahdessa viikossa

Mintensity M Technique  Active rest ff Peak

McArdle ym. 2014

Fleck 2011
Hékkinen 1993
Model for periodization Traditional periodization
lesocycle 1 Mesocycle 2 Mesocycle 3 Mesocycle 4
sport form
e Pt
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\
e i o -
reparation First Competition  Second transition = N
phase transition phase (active recovery) » §
; \
N
by
x 3 NEENEE
T2 15 Tel 5 T 7 Js]s]n]nq
o] v | — | e [ o | o | v e v
[recks A e N R R
{months X X xn 1 [ ] v v X
fpeciods foundation 2] competition [ tansion
Symbols K~ I=induction of training effect; M~ S=subilization 2R = 1-cveat 1R~ s-event
Ny o .m. iy e
- By e,
ocyde icsocydie: (e #4); (e8-#7)

NADORI,L.and . GRANEK. Theoreial and Methodological Basis of Traiing Planning With SpeialConsidratons Within  Micocyce
Liooln, NE: NSCA.1985.

Haasteita:

* Suorituskyvyn eri osa-alueita harjoitetaan samanaikaisesti

¢ Mahdollistaa vain muutaman kuntohuipun vuodessa
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Block periodization

Period of training Preparatory phase Competition phase | Transition|
Realization
Phase
of
training
Accumulation
3
52 wesks 4
H
[ Competitions |

Training competitions Targeted competitions

FIGURE 11.12 Example of an annual training plan containing a sequential application
of i ion, and realization

Half GG and Haff EE. Training Integration and Periodzation, in: Strength and Conditioning Program Design.  Hoffman, ed.
Champaign, IL: Human Kinetcs, 2012, pp 209254

kerrallaan (perakkdin)

* Keskitytddn vain

Block 1

Block2 Block 3

2-4 weeks

Concentrated loading

Workload

Residual Training
Effects

2-4 weeks

Normal

training load

1-2 weeks

‘Summation of Residual Training Effects

Peaking

erformance
Supercompensation

4

harjoitusj (ominaisuudet) Delayed Training Effects
-> normaaliharjoittelu (lajinomainen)
-> herkistely
* Useita suorituskyvyn huippujaksoja vuodessa
Haff 2012
Trlog rphuse T
e, o Preparatory Phase Competitive Phase

Trairing emphasis:
muscular power

Training emphasis:
Speed and agilty

Workload

Maximal strength
Muscular power
Maximal strength
Speed and agility
Muscular power
Speed and agility

Speed and agility

3
e
3
H
H

-4 week: i 2-4 weeks i 1-2 weeks realization

FIGURE 11.13 Example of a sequential application of accumulation, transmutation,
and realization blocks for developing spezd.

Haff GG and Haff EE. Training Integration and Periodization, in: Strength and Conditioning Program Design. J Hoffman. ed.
Chempaign, IL: Human Kinefics, 2012, pp 209-254

General Preparatory Sub-Phase

Specific Preparatory Sub-Phase

Pre Compeitive
Phase

Main Competiive Sub-Phase

J——— -

Haff 2012
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|| [swees  [raning Jrnang ]

Block > Linear i .2014 24 men 15 weeks Greater increase in upper body
power (not lower body)

Block>Undulating  Painter etal. 2012 3iresistancetrainedmen  10weeks  Signif. greaterincrease in muscular
endurance
Undulating > Linear:  Rheaetal. 2002 20men 12weeks  Signif. greaterincrease in 1RM
Monteiroetal. 2009 27 resistancetrainedmen 12 weeks  Nosignf. diff. (greater 1RM
increases)
Prestesetal. 2009 40resistancetrained men  12weeks  Nosignf. diff. (greater
increases in 1RM)
Miranda etal. 2011 20resistancetrained men 12 weeks  No signf. diff.(Effect sizes greaterin
1RM and 8RM)
Simao etal. 2012 30 untrained men 12weeks  Nossignf. diff. (Effect sizes greaterin
1RM)
de Lima et al. 2012 28 sedentary women 12weeks  Linear for 1RM (ES), undulating for

muscular endurance (signif.)

Yhteenvetoa voimaharjoittelun ohjelmoinnista:

Klassinen kausijako: Volyymi {, <> Intensiteetti 1
* Kestovoima -» Maksimivoima - Nopeusvoima

”Undulating program”, kun eri voimantuotto-ominaisuuksien
tu lyd korkealla tasolla pitkdin (esim. joukkuelajit)

”Block periodization”, kun suorituskyvyn huippu halutaan

Linear > Undulating: Apel etal. 2011 42 recreationallyactive men 12 weeks Signif. greater increase in 1RM
saavuttaa usein kauden aikana

Linear = Undulating: Rheaetal. 2003 60 men and women 15 weeks No diff. in muscular endurance

Buford et al. 2007 28 recreationally trained 9 weeks No diff. in 4RM

men/women

Hoffman et al. 2009 51 resistance trained men 15 weeks No diff. in 1RM or power

H . 2009 27 i men 14 weeks No diff. in 1RM or power

Kok et al. 2009 20 untrained females 9 weeks No diff. in 1RM or power
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