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Evaluation of Ramp Test Using Human Perception
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Abstract : The objectives of this study were to compare the results of HSL (Health and Safety Laboratory) ramp test
with perceived sense of slip onto the several different floor surfaces under contaminated conditions. There are a
variety of approaches from biomechanical measurements to psychophysical test and human perception. However, cont-
roversies over these approaches still remain. Some widely accepted methods need to be improved. AHP (Analytic
Hierarchy Process) was used to evaluate the perception of slipperiness of seven different floor surfaces under the con-
taminated condition with glycerol solution. Twelve subjects worn same footwear and walked with self-selected step
and cadence along the test floors. The angle of inclination obtained for water wet condition using 5 I/min with HSL ramp
test was compared to perception of slipperiness. The surface roughness (R:) related very well both AHP (1=0.95) and ramp
test (r=0.92). The high significant correlation (1=0.90) was found between AHP and HSL ramp test .The HSL ramp test
values (Coefficient of Friction, COF) according to subjective evaluation were divided into two categories. There were
high correlations between test results (subjective evaluation, HSL ramp test) and surface roughness in Rz. Perception
rating obtained with AHP showed a high correlation with COF obtained with HSL ramp test.
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Fig. 1. Photo and schematic diagram of the ramp test, (Dia—
gram adapted from DIN51130:2004),
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Fig. 2. Walking trial and footwear used for test,

AEE oGty A=A o3t H3e w|1e|y]
o] MAR W7b) WHEelE S shelk

ofuf ul112A]7] Alztake Ae] HAZIS tan
Ot = gHilsto] P2 ARE-SIRIT.

QIX| & H7}HIH O 2= AHP(Analytic Hierarchy
Process)7} ARE-E| Gt} o] WS T A& @9
=40 mxE 27k v A 915 A ¢ & F
7HA] B Ao tisto] QIAE vl eS AEHa
(pair-wise)sto] SHA R F7IFo A 7R E A
St WA olth(Fig. 2). o] w AikE ke AriA]
= B3R ou|E 7] Hobe mmme ol gt
i RS P B B P i e

Heff, AHP= OJAbAA Wlol AREE = o=
TS Ashe 7I¥olth =3t AHP 7HE A
T W gl 2 #oke] MEviehe 7Hge] &2
el

< wmEge] tigk Bt lolA= AE7HEel
2= 7S shar Stk olE WE Algo] uj11y
2ol dielirs BF dArriehe 71E9] 7o) ut
2 Zolp

ZF vpgAfjof gk 1AA H7L, ramp test X 3E
W AR7I7F YA ofyd tEAE Zels
off 7t 54 AHES Excel® SHIEE tHS5S

8T

—

> o

N
N

 NES vty

2 43o] ALgE HhERIE Fig 30 Yehd 2
3} o] AR} chaket 4714, 41714 Bl 6%
I Avke 2E IS AETEEIEA) oo &
|l A A”ETE KS M ISO 13287:20080 4 &
She 7127] 7129 R1625 im FEHES
60 AP dAnlsto] ALgstei). dnke sgw
2 1 AA7] =4 ZAA|(Surtronic Duo, Tylor
Hobson)2. Z43e] A7) 270] RH5He Skelst
stk 199 SAPATE AR B sdue
Al ufEn mW AR7) 24 GA2 A 8
Slatgict.

Journal of the KOSOS, Val. 27, No. 3, 2012



XA BI|

=018

HA

(a) Tile A(polished) (b) Tile B(smooth, glazed)

(c) Tile C(stone) (d) Tile D(profiled)

(e) Tile E(porcelain)
Fig. 3. Photo of tested tile floors,

(f) Tile F(rough, glazed)
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Table 1. Perception, COF and roughness obtained by each
floor (S.D.) and the results rank pursuant to roug—

hness

Floor AHP Ramp test Roughness
name Perception COF value(im) Rank
Tile E | 0.305(0.013) | 0.814(0.012) 78.5(16.17) 1
Tile C | 0.208(0.023) | 0.604(0.014) | 28.9(12.89) 2
Tile D | 0.114(0.034) | 0.419(0.010) | 21.3(9.23)" 3
Tile F | 0.123(0.017) | 0.446(0.006) | 20.7(6.58)" 4
Tile B | 0.062(0.011) | 0.121(0.010) 5.30(0.74) 5
Tile S | 0.098(0.036) | 0.047(0.003) | 2.42(0.35) 6
Tile A | 0.091(0.023) | 0.057(0.005) 1.70(1.06) 7

* o there was not statistically significant between these two floors
(v>0.05)
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Table 2. T-test results between two floors which were com—
pared with human perception (AHP)

Tile B | Tile C | Tile D | Tile E | Tile F | Tile S
Tile A | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.535
Tile B - 0.000 | 0.000 | 0.000 | 0.000 | 0.000
Tile C - 0.000 | 0.000 | 0.000 | 0.000
Tile D - 0.000 | 0.397 | 0.204
Tile E - 0.000 | 0.000
Tile F - 0.000
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