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|. Que importancia tem o Treino de Forc¢a na Canoagem

2. Relacao entre Forca e Performance Competitiva

3. Métodos e Meios de Treino de Forca

4. Enquandramento do Treino de Forc¢a no Planeamento Anual

5. O treino de Forca como Prevencao de Lesdes

#Fique€mCasa

- irdj
& Programa Nacional de — "m'{‘J % Federncy
" FORMACAO e CANOAGEM
> INSTITUTO PORTUGLES %

e Ireinadores Sooeseotto,



Joao

- TREINO DE FORCA NA CANOAGEM -
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- IMPORTANCIA DO TREINO DE FORCA -

oje nao se questiona a Importancia doIreino de Forca

Joao Tiago Lourenco
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- IMPORTANCIA DO TREINO DE FORCA -
Hoje questiona-se:

Mmétodos e melos de treino

tipologia dos exercicios

que tipos de forca treinar malis € quando

O que ainda se pode acrescentar

Joao Tiago Lourenco



ANCIA DO

- TREINO DE FORCA NA CANOAGEM -

REINO DE FORCA -

* Melhoria da Performance Desportiva

* Prevencao de Lesdes (Ultimo bloco)

Joao Tiago Lourenco
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- IMPORTANCIA DO TREINO DE FORCA -

Os Canoistas necessitam de elevados nivels de Forca e
Poténcia Muscular ao nivel do tronco, membros superiores
SFEORE.

Como o treino na dgua, por si sO, nao produz estimulos
suficientes para um aumento significativo dos nivels de
forca e poténcia, 0 recurso ao treino de forca em seco €
indispensavel.

* Tesch P Physiological characteristics of elite kayak paddlers. Can | Appl Sport Sci 1983;8(2):87-91.

*+ Fry R, Morton A. Physiological and kinanthropometric attributes of elite flatwater kayakists. Med Sci Sports Exerc 1991;23(11): 1297.

+ Fekete M, Coach H. Periodized strength training for sprint kayaking/canoeing. Strength Cond 1998; 20: 8—14.

* Akca F Muniroglu S. Anthropometric somatotype and strength profiles and on-water performance in Turkish elite kayakers. JASS 2008;20(1): 22—-34.
* McKean MR, Burkett B. The influence of upper-body strength on flat-water sprint kayak performance in elite athletes. ||[SPP 2014; 9(4): 70/-714.

Joao Tiago Lourenco
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- IMPORTANCIA DO TREINO DE FORCA -

* Akca |, Muniroglu S. Anthropometric somatotype and strength
profiles and on-water performance in Turkish elite kayakers.

JASS 2008;20( | ):22—-34.

« McKean MR, Burkett B|. The influence of upper-body strength on
flat-water sprint kayak performance in elite athletes. ||SPP

2014;9(4):707-7 14

Joao Tiago Lourenco
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- IMPORTANCIA DO TREINO DE FORCA -

“When 1t comes to on-water performance, upper body
dimensions and strength differences between Turkish elite kayakers
and other elite kayakers from different countries considered, It
seems that improving upper body musculature and strength
should be an Important aim to achieve better on-water
performance.”’

Akca F, Muniroglu S. (2008). Anthropometric somatotype and strength profiles and on-
water performance in Turkish elite kayakers. [JASS; 20(1): 22—-34.

Joao Tiago Lourenco
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- RELACAO FORCA & PERFORMANCE -

"During the 3 years of this study a change in |RM bench press
of |13% for men and 6.5% In women coincided with a change
in performance times of | %.

For |RM pull-up a change of 10% in men and 2.3% in women
coincided with a change in performance times of |%."

McKean, M. R. & Burkett, B. J. (2014).The Influence of Upper-Body Strength on Flat-Water Sprint Kayak Performance in Elite
Athletes. International Journal of Sports Physiology and Performance, 9(4), /07—/14. http://doi.org/10.1 123/ijspp.2013-030|

Joao Tiago Lourenco
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- RELACAO FORCA & PERFORMANCE -

“Year 3 strength scores for men achieved no significant
correlation; this suggested that changes in performance times
in the 3rd year related to factors other than changes in
strength. This may be due to the concept that kayak paddling
may require a specic level of strength, and once achieved,
changes In strength are not related to iImprovement In
performance times.”

McKean, M. R. & Burkett, B. J. (2014).The Influence of Upper-Body Strength on Flat-Water Sprint Kayak Performance in Elite
Athletes. International Journal of Sports Physiology and Performance, 9(4), /07—/14. http://doi.org/10.1 123/ijspp.2013-030|

Jodao Tiago Lourenco
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- RELACAO FORCA & PERFORMANCE -

Sao precisos elevados nivels de Forca e Poténcia Muscular
para estar entre os atletas de Elite da Canoagem Mundial.

No entanto, entre os atletas de Elite, os nivels de forca nao
parecem ser um dos factores diferenciais na performance

competitiva.

Ao comparar Atletas de Elite, a correlagao entre os nivels de
forca e performance competitiva € baixa.

Jodao Tiago Lourenco
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- RELACAO FORCA & PERFORMANCE -

O Treino de Forca Especifica requer uma abordagem
mais ‘refinada” do que simplesmente levantar pesos ate a
exaustao, ainda que de forma programada.

Uma analise cuidada de qualquer evento desportivo
facilmente confirma que a maloria requer Forga
—xplosiva, de Resisténcia, Maxima ou uma combinacao
das 3 para se ter sucesso. Raramente, 0 sucesso vem
igado apenas a questoes de massas musculares enormes.

Joao Tiago Lourenco
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- METODOS E MEIOS DE TREINO DE FORCA -

Manifestacoes da Forca:

. Forca Maxima
/. Forca Resisténcia

3. Forca Explosiva

Joao Tiago Lourenco
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- METODOS E MEIOS DE TREINO DE FORCA -

As diferentes manifestacdes da forca que mals se
relaclonam com a performance na canoagem, Sao a
Forca Explosiva ¢ a For¢a de Resisténcia O
treino de Forca de Resisténcia permite um aumento da
capacidade contractil e energetica durante esforcos
prolongados. O treino de Forca Explosiva melhora a
capacidade contractil em regimes anaerdbios.

A Forca Maxima condiciona directamente estas duas
manifestacoes da forca.

FPC (2008). Metodologia do Treino Desportivo - do planeamento a execugao.

Joao Tiago Lourenco
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TAXA DE PRODUCAO DE FORCA
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seg/pag | 45% aqudtica 50% aqudtica

0,59s

0,50s

0,43 0,19 0,22
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CURVES BALANCE PERCENTAGE TEAM BOAT

Impulse Time vs. Glide Time
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Highcharts.com
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- METODOS DE TREINO DE FORCA -

Joao Tiago Lourenco

2.

Metodo de Repeticoes
Metodo Combinado - piramide
Super series

Séries Forcadas

Contraste

Circurto

FPC (2008). Metodologia do Treino Desportivo - do planeamento a execugao.
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STRENGTH TRAINING

Crescent pyramid and drop-set systems: do they promote greater strength gains?

32 volunteers had their legs randomized in a within-subject design for 12 weeks

Crescent pyramid Drop-set

3-5 sets of 6-15 repetitions f 3-5 sets of ~50-75% 1-RM
at 65-85% 1-RM to muscle failure

Participants had one leg fixed in the traditional resistance training system while the
contralateral leg performed either CP or DS to allow for equalized total training volume

RESULTS

1-RM Leg press Muscle CSA

All protocols showed significant and similar g E 03
increases in leg press and and leg extension 1-

RM loads. All protocols increased pennation

angle and fascicle length similarly Pennation angle Fascicle length

Crescent pyramid and drop-set systemsdo not promote greater gains in strength, muscle
hypertrophy and changes in muscle architecture compared to traditional resistance training

by Angleri et al. Eur J Applied Physiology 2017 Designed by @YLMSportScience

Joao Tiago Lourenco
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MEIOS DE TREINO DE FORCA -
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Prime movers da pagaiada em kayak (Weineck, 1986).

Joao Tiago Lourenco
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(Gerais

Especials

Especificos
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- MEIOS DE TREINO DE FORCA GERAIS -

Podem ser usados durante toda a €poca
Permite o trabalho de todos os musculos
Permitem trabalhar com cargas extremas

Tém pouca transferéncia para a pagaliada

Joao Tiago Lourenco
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- MEIOS DE TREINO DE FORCA ESPECIAIS -

r /////m/“&HFO/F“/
- ® D

O movimento € muito semelhante a pagaiada
Tém bastante transferéncia para a pagaiada
Permite isolar os musculos Prime Movers

Se for mal executado, provoca alteracoes na pagalada
Apesar de semelhante nao substitul Exercicios Especiticos

Joao Tiago Lourenco
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e s

E a forma mais especifica de treinar Forca
Tém murta transferéncia no aumento de forca na pagalada
Permite trabalhar forca em situacao competitiva

ITravoes muito grandes provocam altera¢oes na pagalada
O uso dos travoes deve ser cuidadosamente escolhido

Joao Tiago Lourenco
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- ENQUADRAMENTO DO TREINO
DE FORCA NO PLANEAMENTO
ANUAL -
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151 220 23
1 ) 45 1226
X 224
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- O TREINO CONCORRENTE -
CONCURRENT TRAINING ™ Tioaccomnn

Reference: by V. Coffey & J. Hawley, Journal of Physiology, 2016 Designed by @YLMSportScience

Untrained Moderately trained Highly trained

Single mode training

(Endurance OR resistance training)

eese Loncurrenttraining
(Endurance AND resistance fraining)

Days/weeks Years

Coffey, V. G, & Hawley, |. A. (2016). Concurrent exercise training: do opposites distract! The Journal of Physiology, 308, E470-32.

Jodao Tiago Lourenco
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The specific training effects of
concurrent aerobic and strength _
* exercises depends on recovery duration

,,ea & J. Robineau, N. Babault, J. Piscione, M. Lacome & A. X. Bigard
@YL/" /zor{Sc/ence Journal of Strength and Conditioning Research, in press

This study aimed to determine whether the duration (Oh, 6h or 24h) of
recovery between strength and aerobic sequences influences the responses fo a
concurrent training program in rugby players

§

_OTREINO TN
CONCORRENTE - =t

nssmned 1o either control, concurrent
training (C-Oh, C-6h or G- 24h) or
strength training groups during a 7-
week training
period

I Gains in maximal strength for bench press and half squat

= were lower in C-Oh compared to C-6h, C-24h and STR. The
maximal voluntary contraction during isokinetic knee
extension at 60°/s was likely higher for C-24h compared with
(-Oh. Changes in maximal voluntary contraction at 180°/s was
Iik?ily hilgher in C-24h and the strength group than in C-Oh
and C-6h.

This study emphasized that the interference on strength development
depends on the recovery delay between the two sequences. Daily
training without a recovery period between sessions (C-Oh) and, to a
lesser extent, training twice a day (C-6h), is not optimal for
neuromuscular and aerobic improvements.

MY. 2 VO2peak increased in C-Oh, C-6h and C-24h. Training-induced
= changes in VO2peak were higher in (-24h than in C-Oh and (-
6h.

Fitness coaches should avoid scheduling
two contradictory qualities, with less than
recovery between them to obtain full
adaptative responses to  concurrent
truining Fitness coaches should avoid scheduling |
two contradictory qualities, with less than Rlg-.,
recovery between them to obtain full -
JO&NlO Tiago Lourenco adaptative  responses to  concurrent 1;- A

training

This study emphasized that the interference on strength development
depends on the recovery delay between the two sequences. Daily
training without a recovery period between sessions (C-Oh) and, to a
lesser extent, training twice a day (C-6h), is not optimal for
neuromuscular and aerobic improvements.
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v 12 a 18 Dezembro
SEGUNDA - 12 TERCA-13 QUARTA - 14 QUINTA - 15 SEXTA - 16 SABADO - 17
Agua Agua
< Agua 18 Km Agua 10 Km Agua Agua
% 16 Km 3x(8x1'/1")/4" 18 Km Técnica 16 Km 16 Km
< Endurance rpm 75 (38) 10x4'/2' Natacao 8x6'/2' 2x(10x2'/1")/5'
= FORCA IV rom 72 (36) 200m Aquecimento rpm 72 (35) rpm 75 (36)
30' 8x200m (25m forte)/90"
Corrida 40'
l-éJ FORCAII Natacao FORCAI FORCAII Corrida
o 8x8 rep 200m Aquecimento 5x20 rep DESCANSO 8x12 rep 40"
ﬂ: 6 exercicios 2x(10x50m/25m)/3' 6x2 exercicios /3' 6 exercicios
200m descontracao

FORCA Res. Geral | FORCAII FORCA IV TECNICA: Objec

1. SUPINO 40% max 1. SUPINO 80% max a execugdo do movimento deve ser| PERI!

2. ABDOM|NA|S 2. TRAQAO~ 80% max feita corretamente, tendo em PREF

3. TRACAO 40% max 3.ELEVACOES  5-10kg 1. CORDA CROSSFIT conta as subfases da i prep
& 4. LOMBARES 4. PARALELAS 5-10 kg 2. CATCH FORCE %;‘Tﬁ:ﬁgi‘aq de ¢
e B ELEVA‘COES 5. BICEPS 25-30 kg Fase Aé:]ea ,proniover a méaxima
8 6. TORCAO C/disco 10kgs 6. REMADA ALTA 25-30 kg rotagdo do tronco com méaxima Object
(ol 7. PARALELAS 7. ABDOMINAIS 4X 25 rep amplitude, obtendo um ataque Trab. ¢
lzt)' 8. BICEPS Clalteres 10 kg 8. LOMBARES 4X 25 rep rapido e sem perda de rotagdo do Teabal
2 9. REMADA ALTA 25-30 kg tronco. ;3?55
74 10. PERNAS (Exteng&o)
g 11. PULL OVER

12. PRENSA C/10kgs

13. SERROTE c/15kgs

14. TRICIPS C/ALTER

15.ABERTURAS C/alter 5/10kgs

Aquecimento antes de cada treino na agua VER EXERCICIOS DE ALONGAMENTOS EM: http://www.fpcan

Em terra: 15" Corrida e/Mobilizagdo Geral AltaCompeticdo/PlanodeAltaCompeticdo/

Na agua: 2km continuo + 2'+2x1' + 2x30" int-90"
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flic.

2 a 8 de Janeiro Masculino

10

SEGUNDA - 2 QUARTA - 4 QUINTA - 5 SEXTA - 6 SABADO - 7 DOMINGO - 8
Agua Agua 1'6(‘)9:(‘; Agua Agua
Agua 15 Km - 16 Km Agua 10 Km
14 Km 2X(18§ m‘,) i 10x3'/2" J:f:";i 2x(10x2'/1")/5' 16 Km Técnica
Endurance impares rpm 72 ga 1° gr ¢/ peso rpm 72 (35) Endurance FORCAIII
rpm 78-80 200m Aquecimento A
pares 2+1 rpm 75+80 8x200m (25m forte)/90" 2° grupo rpm 75 (38) 10x20rep
Corrida 40'
FORCAII Natagao FORCAI FORCAI
8x8 rep 200m Aquecimento 5x20 rep DESCANSO 8x6 rep Corrida 60’ DESCANSO
6 exercicios 2x(10x50m/25m)/3' 4x3 exercicios /3' 6 exercicios
200m descontragao
FORCA Res. Geral | FORCAII FORCA Il TECNICA: Objectivo
1. SUPINO 40% max 1. SUPINO 80% max a execugdo do movimento deve ser| PER|IODO
2. ABDOMINAIS 2. TRAQAO 80% max feita corretamente, tendo em PREPARATORIO
3. TRAGAO 40% max 3.ELEVAGOES  5-10kg 1. Supino conta as subfases da ) vensraclo de i
s 3 4. LOMBARES 4. PARALELAS  5-10 kg 2. Tracdo %"ﬂ‘jm"‘_"“ "?;a‘“' s . gpocg
48 5. ELEVACOES 5. BICEPS 25-30 kg rase Adrea. promover a mixima
f_?_ 6. TORCAO C/disco 10kgs 6. REMADA ALTA 25-30 kg rotacio do tronco com méxima Objectivo do treino:
@ 7. PARALELAS 7. ABDOMINAIS  4X 25 rep FORCA IV amplitude, obtendo um ataque Trab. de correcgdo tecnica
z& 8. BICEPS C/alteres 10 kg 8. LOMBARES 4X 25 rep rapido e sem perda de rotagdo do I::Ea:‘:cii:ceiselri;;:oE:AL
S REMADAALTA. 2530 kg Todiidde
il .. xiencao 1. CORDA CROSSFIT

Jodao Tiago Lourenco
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Mic.

Net1 9 a 15 Janeiro Feminino
SEGUNDA -9 TERCA-10 QUARTA - 11 QUINTA - 12 SEXTA-13 SABADO - 14 DOMINGO - 15
Agua . Agua ; .
= 12 Km Agua Agua 10 Km Agua ] Agua
Wiron o 15 Km P 15 Km Agua 10 Km
X 20x12"/48" /6 15 Km Ve Técnica A P
<Zt o/ Lata rpm 85 Endurance 10x3'/2 Natagao 2x(10x1'/1")/6 15 Km Técnica
= 10x12"/48" FORCA IV impares rpm 70 200m Aquecimento 1° gr ¢/ peso rpm 72 2x(8x2'/1')/5' rpm 72-74 FORCAIII
o -
rpm 100 pares 2+1 rpm 72+80 8x200m (25m forte)/90" 2° grupo rpm 75-80 10x20rep
Agua 6km Corrida 40' Agua 6km
g 2x4'/2' rpm 68 Natagao FORCAII 6x20"/2' ¢/ tr rpm 95-100
o FORCAI 200m Aquecimento 8x8 rep DESCANSO FORCAII Corrida 60’ DESCANSO
ﬁ: 5x20 rep 2x(10x50m/25m)/3' 6 exercicios 8x6 rep
4x3 exercicios /3' 200m descontragao 6 exercicios
FORCA Res. Geral | FORCAII FORCAIIIl TECNICA: Objective
1. SUPINO 40% max 1. SUPINO 80% max a execugio do movimento deve serl PERIODO
2. ABDOMINAIS 2. TRACAO 80% max feita corretamente, tendo em PREPARATORIO
3. TRACAO 40% max 3.ELEVACOES  5-10kg 1. Supino conta as subfases da i renoracto du bk
s 3l 4. LOMBARES 4. PARALELAS  5-10 kg 2. Tragao %"ﬂ“:m"‘f“ "?:"F“' ze gpocg
48l 5. ELEVACOES 5. BICEPS 25-30 kg base Aérea promover a méxima
8 6. TORCAO C/disco 10kgs 6. REMADA ALTA 25-30 kg rotacio do tronco com méxima Objectivo do treino:
@ 7. PARALELAS 7. ABDOMINAIS  4X 25rep FORCA IV amplitude, obtendo um ataque Trab. de correcgéo tecnica
z& 8. BICEPS C/alteres 10 kg 8. LOMBARES 4X 25 rep rapido e sem perda de rotagio do I:Ea:‘:cieo:jj:;?::/-\l_
5 ?OREIQAéA’\IIDAASAIéT,tA 2?-30 kg tronco. Sesibiidade
% 11 poLL OVI(ERX engao) 1. CORDA CROSSFIT
a .
12. PRENSA C/10kgs 2. CATCH FORCE
13. SERROTE c/15kgs
14. TRICIPS C/ALTER

Jodao Tiago Lourenco
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v 3 a 9 de Abril
SEGUNDA -3 TERCA-4 QUARTA-5 QUINTA - 6 SEXTA -7 SABADO - 8
Agua
Agua ) 14 Km Agua
12 Km Agua 2x500m/6' Aqua 12 Km Aqua
T 4x200m/6 12 Km 1% rpm 90 (45) 1ogKm 1x750m rpm 40 /6' 129Km
= c/ tr rpm 100 (50) 3x(4x1'/1")/8' 22 rpm 100 (50) . P . wir o
<E: 4%100m/6' 19 & 3° rpm 48-50 2%1000m/6' Técnica 1x1000m rpm 48 /6 7x45"/2' 16" rpm 50
6 largadas 50m 1x750m rpm 36 /6' 7x30"/2" rpm 55-60
rem 135-140 (75-80) 2° rpm 55 12 rpm 85 (42) 1x500+500 rpm 40+50-55
alternado 22 rpm 100 (48-50)
alternado
Agua 6km FORCA Il Explosiva
g FORCAII 6x20"/2' FORGA 5x6 rep. 5 Exercicios . .
n<: 6x8 rep rpm 125 (65) 5x20 rep ' DESCANSO Agua 6km Corrida 40
) 5 exercicios Corrida 30" 4x3 exercicios /3 5x100m rpm 65 /4"
FORCA Res. Geral | FORCA Il FORCAIII TECNICA:
1. SUPINO 40% max 2. 1. SUPINO 80% max a execug¢do do movimento deve ser
ABDOMINAIS 2 TRAQAO 80% max feita corretamente, tendo em
3. TRACAO 40% max 3.ELEVAGOES  5-10 kg 1. Supino conta as subfases da )
g 4. LOMBARES 4. PARALELAS 5-10 kg 2. Tracao %:;mﬁ:‘izgm
x & ELE}/ACOES 6,5. BICEPS 25-30 kg FaseAéria 'prorrs:over amaxima
| TORGAO C/disco 10kgs 6. REMADA ALTA 25-30 kg rotagio do tronco com méxima
@ 7. PARALELAS 7. ABDOMINAIS  4X 25rep FORCA IV amplitude, obtendo um ataque
15}, 8. BICEPS C/alteres 10 kg 8. LOMBARES 4X 25 rep rapido e sem perda de rotagdo do
2 9. REMADA ALTA 25-30 kg tronco.
79| 10. PERNAS (Extengao) 1. ELEVACOES
g 11. PULL OVER 2' PARALELAS
12 PRFNSA /10kne :
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- LESAO -

patologia traumatica adquirida durante um jogo ou
pratica desportiva, causando uma ou mals das
seguintes condi¢oes: reducao da actividade,
necessidade de tratamento ou aconselhamento
medico e/ou consequéncias negativas do ponto de
vista economico e social
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- LESAO -

todo o tipo de
traumatismo
que limita a
normal
berformance
do desportista
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- LOMBALGIAS -

- TENDINITES DO COTOVELO E ANTEBRACO -

- OMBRO DOLOROSO -
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- OMBRO DOLOROSO -

Em 1993 (Edwards, A) fol reportado que 53% de
um grupo de canoistas tinham dores condicionantes
da performance competitiva.

Edwards A. Injuries in kayaking. Sport Health, 1993:11.
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- OMBRO DOLOROSO -

Causas e consequéncias

Principios para Prevencao e Reabilitacao

Page, P. (201 I). Shoulder Muscle Imbalance and Subacromial Impingement Syndrome in Overhead Athletes.
Int ] Sports Phys Ther, 6(1), 55-58.
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- CAUSAS -

acromio

Supra-espinhoso

Infraespinhoso

Pequeno redondo

e Sobre-uso dos rotadores internos

e Sub-uso dos rotadores externos
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_ CONSEQUENCIAS -

Instabilidade articular

Fenomenos de compressao no
espaco sub-acromial
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_ CONSEQUENCIAS -

Futebol Americano - A relacao entre Supino e
Tracao deve rondar os |00%

Futebol - A relacdo entre Quadriceps e Esquiotibial
deve ser de rondar os 607% - 40%, respectivamente.
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7 wlrell

- PREVENCAO -

Diminuicao da carga de treino

Reforco dos rotadores externos

Joao Tiago Lourenco
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- PREVENCAO -

Diminuicao da carga de treino

Reforco dos rotadores externos
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PROTOCOLO DE EXERCICIOS PARA
PREVENCAO DE LESOES NA CANOAGEM

- WWW.FPCANOAGEM.PT -
SEPARADOR FORMACAO - 2017

http//www.fpcanoagem.pt/uploads/docs/
formacao/ o
FPC.manualPrevencao%20lesoes?20 | /.pdf 0l I mEE
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|, Trabalhar Forca em paralelo com Flexibilidade
Reforco Ligamentos e Tenddes € mais moroso
Treino de CORE ¢ essencial

Treino dos Musculos Estabilizadores

Treino de movimentos e nao de Musculos

ntroduzir exercicios para prevencao de lesoes

oy R RN

-ocar no Importante e nao no que ha de novo

Jodo Tiago Lourenco #FiqueemCOSO
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