revista | journal 1SsN 1646-107X eISSN 2182-2972

motricidade

Volume 15 | Nimero S1| Sup. 2019 | http://dx.doi.org/10.6063/motricidade.16967

http://revistas.rcaap.pt/motricidade



69 P40. Analysis of the human walking gait with and without external weight added on lower
limbs of physically active individuals
Gabriela Silvestre, Joel Mataloto, Daniela Borges, Ana Concei¢cao, Hugo Louro, Marco Branco
70 P41. Child Developmental Assessment: development assessment tools, years of professional
experience and duration of the evaluation.
Tania Pinto, Maria P. Mota, Carla Afonso
71 P42. Comparison between school backpack loads on ground reaction forces of walking
running and jumping.
Jodo P. Barbosa, Mario C. Marques, Mikel Izquierdo, Henrique P. Neiva, Tiago M. Barbosa, Robinson
Ramirez-Vélez, Alicia M. Alonso-Martinez, Antonio Garcia-Hermoso, Daniel A. Marinho
72 P43. Determinants of self-rating health among university students from Ceara, Brazil
Sandra F. Fonseca, Michelle V. Ponte, Jodo José S. da Fonseca, Maria Isabel Mourao-Carvalhal
73 P44. Injury risks for fitness instructors: a review of key factors.
José Teixeira, Anténio M. Monteiro, Emilia Alves, Pedro Forte
74 P45. Study of body composition and habits in children from elementary school in portugal
(projeto proé-ludico)
Guerra, C., Nunes, C., Rodrigues, C., Martins, J.
75 P46. A noninvasive tool for postural assessment in young students at school: validation,
sensibility, specificity and accuracy.
Maria E. Alves, Duarte N. Carneiro, Jorge Alves, Pedro Forte, José A. Duarte
STRONG
Oral Presentations
Training and Testing
77 019. Can the summer break affect critical and maximal instantaneous velocity of young
swimmers?
Mario J. Costa, Paulo Dias, Henrique P. Neiva, Daniel A. Marinho, Tiago M. Barbosa
78 020. Analysis of the resistive forces acting on a world-ranked wheelchair sprinter at different
speeds . . . .
Pedro Forte, Daniel A. Marinho, Jorge E. Morais, Pedro G. Morouco, Eduarda Coelho, Tiago M. Barbosa
80 021. Load: too much or too little?
Paulo Roriz, Teresa Figueiras, Paulo Cunha, Maria Manuel, Maria Vilas-Boas, Rui Azevedo
82 022. Assessment of the upper-limbs propulsive force at front crawl
Jorge E. Morais, Mario J. Costa, Tiago M. Barbosa, Henrique P. Neiva, Daniel A. Marinho
83 023. Application of two external training load quantification methods in football: a
comparative study
Vincenzo Rago, Jodo Brito, Pedro Figueiredo, Peter Krustrup, Anténio Rebelo
85 024. Maximal Lactate Steady State Relationship To An Incremental Test in Swimming
Mario Espada, Joana Reis, Francisco Alves
Training and Performance
86 025. Comparisons of anthropometric characteristics and physical activity patterns between
International Elite and Junior Bodyboarders: an exploratory study
Bruno Silva, Gongalo Cruz, Diogo Peixoto, Filipe Manuel Clemente
87 026. Effects of concurrent training with whole-body electrostimulation on anaerobic
performance and biochemical parameters
Adrian Gonzalez-Custodio, Manuel Del Viejo, Samantha Guerrero, Alejandro Jiménez, Rafael Timén,
Guillermo Olcina
88 027. Effects of force-vector manipulation on physical profiles of young football players
Nuno Silva, Ricardo Ferreira, Jorge Baptista, Bruno Gongalves, Sofia Osdrio, Jodo Viana, Eduardo Abade
89 028. Lower Body Power performance in Elite and Regional Portuguese Surfers
Gongalo Cruz, Miguel Moreira
90 029. Elite Orienteering athletes have a better Useful Field of Vision than non-elite
Rui Matos, Nuno Amaro, Luis Coelho, Jodo Cruz, Ricardo Gongalves, Pedro Morougo, Marisa Barroso
91 030. Analysis of Deceleration Profiles in Multi-Directional Sport Athletes in Comparison
with Resistance Trained Athletes
Jens Eiberger
Training and Monitoring
92 0O31. Linking action and cognition through variability: short-memory, kinematic and

physiological regularity in different running environments of training
Juliana Exel, Nuno Mateus, Bruno Gongalves, Catarina Abrantes, Jaime Sampaio




78 | STRONG - Oral Presentations - Training and Testing

O20. Analysis of the resistive forces acting on a world-ranked
wheelchair sprinter at different speeds

Pedro Forte!3, Daniel A Marinho?3, Jorge E Morais?*, Pedro G Morouco®, Eduarda
Coelho?¢, Tiago M Barbosa®*”

1. Higher Institute of Educational Sciences of the Douro, Penafiel, Portugal; pedromiguel.forte@iscedouro.pt; 2. University of Beira Interior,
Covilh3, Portugal; 3. Research Centre in Sports Sciences, Health and Human Development, Portugal; 4. Polythecnic Institute of Braganca, Braganga,
Portugal; 5. Polythecnic Institute of Leiria, Leiria, Portugal; 6. University of Tras-os-Montes e Alto Douro, Vila Real, Portugal; 7. Nanyang
University Technology, Singapore

INTRODUCTION

The main resistive forces (RF) in wheelchair racing are rolling resistance (RR) and aerodynamic drag (D)
(Barbosa et al., 2016; Forte et al., 2018). Typically, a T52 wheelchair sprinter reaches an instantaneous
maximal speed of about 7m/s (Barbosa & Coelho, 2018). However, in a 100m sprinting event, the athlete
only reaches a speed over 6 m/s after the 30m mark (Barbosa & Coelho, 2018). The contribution of the RR
and D to overall RF in wheelchair racing is yet unclear (Barbosa et al., 2016). Thus, the aim of this study
was to assess the partial contributions of RR and D to RF at different speeds by computational fluid
dynamics (CFD) and analytical procedures.

METHODS
A male world-ranked wheelchair sprinter was recruited for this research. All procedures were in agreement
to Helsinki’s declaration. The Artec Scanner was used to obtain the subject 3D model in the racing position.
Fluent CFD software measured the effective area at 2.0, 3.5, 5.0 and 6.5 m/s. Then, effective area was
calculated. A 3.0x2.0x1.5m domain was meshed with 35 million of prismatic elements on the Ansys
meshing module (Ansys Meshing 16.0, Ansys Inc., Pennsylvania, USA). The D and RR were computed as
(equation 1 and 2):
D = 0.5pACdv? (1)

Where p is the air density (1.203 kg/m? at 15° C), ACd is the effective area and v the velocity.
The RR was estimated by an analytical procedure:
RR=puR m-g+kf-m-g v?(Q2)

Where, m was the mass, g gravitational acceleration and v the velocity. The uR and kf are the rolling friction
coefficients for linear and non-linear velocity dependency, respectively. The uR and kf were assumed to be

0.01 and 5x10° respectively.
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Figure 1. Partial contribution of Drag and rolling resistance (RR) to total resistance forces at different velocities in wheelchair
sprinting.
RESULTS
From 0 to 7m/s, the D ranged between 0% and 70%, whereas RR from 100% to 30% (Figure 1). At the

world record pace (6.08 m/s), the D contribution was about 60%.

CONCLUSIONS
The athletes might be aware that at speeds over 5 m/s the Drag is the main RF, outweighing the partial
contribution by RR. Hence, in the first fifth of a 100m race (i.e. by 20m mark) the key resistance force is
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RR; conversely in the second stretch it is Drag. Therefore, wheelchair sprinters should implement different

strategies to minimize both RR and Drag.
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