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EXTENDED ABSTRACT

The overall objective of SHAPE project (Adapted fBenance Sportswear) is to develop
comfortable and well-fitted sportswear for athletdsse body shapes differ from the average
population. Body measurements of professional stgcland rowers were extracted from 3D
scans and compared with average Belgian popula¥ariation of body measurements and
skin-sportswear interface pressure upon rowing awding postures was additionally
investigated. Significant differences were fountWsen rowers and average Belgian males.
Rowing and cycling postures had significant infloenon most body measurements and
pressure. Fit of prototypes developed based on $HAdRly sizing charts was positively
validated by male rowers. Large number of cycl@isically evaluated their present outfit
including fit and comfort. Two prototypes were dgsd according to individual needs of G-
sport cyclists and their functionality, comfort afitdvere positively evaluated.
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1. INTRODUCTION

Sportswear shall ensure great freedom of moverpenfiect fit and comfort regardless of any
sport-specific movements. They shall therefore clanssport posture and especially body
proportions and shape of professional athletes dhe to large training volume differ
significantly from the average population. Severtdrnational studies [1-7] reported deviation
of rowers anthropometry from average populatiostée was investigated in relationship with
garment or workwear fit [8-17] but there is a ladkstudies linking garment patterning and
body changes upon sport-specific posture [14]. ma& objective of the SHAPE project was
to develop comfortable and well-fitted sportsweardlite athletes. It therefore assessed their
needs (i.e., rowers, cyclists, G-sport cyclistedypproportions and their variation with sport
postures. It developed a methodology to genepseific size tables and garment patterns and
produced prototypes validated virtually and by festsons.

2. MATERIALS AND METHODS

2.1Requirements and anthropometry of the target groups

The needs of rowers and G-sport cyclists with reispésportwear fit, materials, design and
comfort were assessed by interviews and an orslineey was used to get insights into cyclists’
preferences concerning sportwear brands/comfoaifiit most frequent injuries. A number of
n=20 body measurements were extracted (ISO 855904/ 20 elite lightweight and heavy
weight male/female rowers and n=14 cyclists, ag83 §ears. The target group was scanned
by 3D body scanners with structured light (i.eq8gad and TC2). The influence of two cycling
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postures (i.e., knee up/down) and rowing postures €atch/ finish) on body measurements

and skin-sportswear interface pressure was quedhtiir a dataset of n=11 male cyclists and

n=54/20 male/ female rowers respectively. Therefore body measurements (i.e., upper-

arm/thigh/knee girth, back length and width werseased manually by a measurement tape
and a PicoPress instrument was used to asseskithgpsrtswear interface pressure at two

body locations (i.e., upper-arm and thigh) in statad two dynamic postures.

2.2Body size charts, prototypes development and evaltian

Elastic knitted fabrics for sportwear (i.e. PES/EPIA/EL) were collected from the industrial
partners of the project and physical tests wergethout among which air permeability (ISO
9237: 1995) and its variation upon biaxial stretmid domestic washing; water vapor
permeability (ISO 15496:2015); moisture managend®AITCC 195:2011); drying time (ISO
17617:2014) of acid/alkaline artificial sweat, eBody sizing charts and related SHAPE
prototypes were developed for elite male roweta/imgarment sizes (i.e., 52 and 58). Similarly
two SHAPE-P prototypes were developed consideriogtyse and their fit was assessed
virtually and by rowers against prototypes SHAPHE &MARTFIT (i.e., sizing tables of
average Belgian male). Prototypes were developetivio hand bikers based on their specific
functional needs and size. A field test protocokwat up and fit, design, functionally and
thermophysiological comfort of the G-cycling spargar were qualitatively evaluated.

3. RESULTS AND CONCLUSIONS

About n=90 cyclists critically assess their currgmbrtwear (i.e., comfort, fit, preferred brands)
and low back pain was identified as most prevaiejury. Suggestions of hand bikers and
rowers were considered in selection of materiath @velopment of prototypes. Twenty-two
body measurements of n=83 Belgian males, averaga4gl y (SMARTFIT project) and n=35
heavy weight male rowers, average age 21+2.5 y e@rpared and 13 statistically significant
differences (p<0.05) were found among which chash g@nd stature (rowers > 4 cm larger
than Belgian males). Length of chest, back and s also significantly larger (up to 4 cm)
for the rowers, similarly to several body girthsarg which waist, upper-arm, thigh and knee
Fit of SHAPE prototypes based on these body measuremastsositively evaluated by rowers
as compared with SMARTFIT-prototypes. Rowing postied to large influence on pressure
(max. 55%) and anthropometrics (16%) for male gntbuB82% versus 13% for female rowers
respectively. However, the maximum absolute valokEsl0 mmHg pressure indicate no
pressure discomfort for the sportswear consideBadk length and width were most affected
by posture, and increased especially from statbatoh position by 12% (6.1 cm) and 16% (6.5
cm) for male rowers, and respectively by 11% (4 and 13% (4.7 cm) for female rowers.
Most of the variables investigated showed staafifisignificant changes upon rowing posture,
catch in particular. Nevertheless, rowers found 8HA® prototypes generally too large
suggesting that no extra ease was necessary footisgdered knits with 20-30 % spandex. The
hand-bikers prototypes combining materials withio@ moisture management capability
according to sweat-pattern of each test person bedter evaluated as compared with reference
(i.e., own cycling suit) in terms of fit, functiolitgt and thermophysiological comfort.
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