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Abst

Abstract

Keywords

Floor material, Slip Resistance, Slip Resistance Performance, Arcade

As Taiwan is entering a super-aged society, how to build a non-slip environment is an
important public space safety issue. Because the elderly and ordinary people walk in
various places of use and arcades, they are prone to slip due to improper paving materials
and excessive slippage, and slipping often causes life hazards. Therefore, for various
places of use and arcade floors The slip resistance countermeasures are an important
infrastructure to reduce the health risks of the people.
Since slip and fall accidents are frequent events in daily life or work, in order to ensure
the safety of pedestrians, this study is based on the operating procedures and methods
published by the national standards of the Republic of China to detect the current
domestic commonly used in various places and arcades The anti-skid coefficients of
indoor and outdoor floor materials include more than 6 types of tiles for arcade floors,
more than 4 types of green building materials floors, and more than 4 types of anti-skid
coatings. Based on the slip resistance coefficient values of the above materials, estimate
the indoor The safety range of the anti-skid coefficient of the external floor material is
used as the basis for seeking consensus on the formulation of specifications in the future.

This study has the following major findings:

1. OY-PSM is suitable for indoor laboratory environment, and is not affected by the
external environment and human error. Compared with the other two test
instruments, it can have a more accurate and stable anti-skid coefficient value.
Therefore, it is still recommended to use OY-PSM as the test instrument for the
determination of the slip resistance coefficient of the ceramic tile test.

2. ONO-PPSM is a portable instrument for on-site testing. Although its accuracy is not
comparable to that of OY-PSM, ONO-PPSM is still suitable for existing floor materials
that can reflect current conditions and test existing floor materials on site. but the
use of this instrument needs to increase the number of tests to reduce the results of
external environment and human error, to effectively reflect the anti-skid coefficient
value of the material itself. In addition, when considering the anti-skid performance
of floor materials, in addition to the anti-skid coefficient of the material itself, the

local climate, site cleanliness, and inclination must also be considered.

Xl
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3.

The test principle of BPST is different from the other two instruments. The principle
adopted is the dynamic friction coefficient of the free swing of the pendulum.
Through the research results, it can be concluded that although the principle of this
instrument is different from the two, it can still reflect some The slip resistance
coefficient of the material is related to the other two instruments, but for the
material with a flat and smooth surface of the ceramic tile, the fluctuation of the test
is relatively large. It is recommended to use the OY-PSM test for this type of material.
If the floor is easy to adhere to water, it is not recommended to use flat and smooth
floor materials. The surface is prone to vacuum suction cups, making the anti-skid
coefficient unstable and easy to slip.

Adding slip resistance coating on the floor surface can change the surface roughness,
effectively increase the slip resistance coefficient value of the material, and meet the
slip resistance performance.

The medium of the environment (such as water) and the surface state of the material
(processing state) are the main keys that affect the value of the anti-skid coefficient.
Based on the analysis of the experimental results and the results of the expert
meeting, the "Guidelines for the anti-skid coefficient or grade of building floor tiles"
are proposed, and it is recommended to be used in general outdoor places, arcades,
sidewalks , outdoor plazas, etc., for anti-skid coefficients in dry and wet conditions
The value should be higher than 0.55 (C.S.R value) and P5 value; the non-slip
coefficient value of the dry state of the walkways, entrances and exits, halls, stairs
and living rooms of general buildings should be higher than 0.45 (C.S.R value) and P4
value , if it is a safety concern in the entrance, exit and passage places, it is
recommended that it should be above 0.5 (C.S.R value) and P5 value above; if it is a
barefoot water space such as a toilet, bathroom, swimming pool, etc., the anti-skid
coefficient value in a wet state should be higher Above 0.7 (C.S.R.B value), above P5

value.
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N R o

OY-PSM

e Testl | Test2 | Test3 | T3=iE C(gs;;)'g‘ Testl | Te
TOL B33 7) £ F 4 0.66 0.63 0.64 0.643 0.64 0.57 0
TO2 4% W F 0.60 0.63 0.62 0.617 0.62 0.52 0
TO3 k3t A& # % 74 0.58 0.58 0.57 0.577 0.58 0.37 0
TO4 372 & <~ 12 7 /8 0.63 0.63 0.62 0.627 0.63 0.20 0
TOS B 2735 7 = #2 0.59 0.56 0.58 0.577 0.58 0.42 0
TO6 #* % &7 % A X fh 0.56 0.56 0.56 0.560 0.56 0.25 0
GO01 Tféxj“ Pl 0.56 0.54 0.53 0.543 0.54 0.39 0
G023 i F 7 ¥ 74 0.55 0.56 0.57 0.560 0.56 0.36 0
GO3 [ B &k rl 0.60 0.62 0.63 0.617 0.62 0.30 0
GO04 3 7% 0.52 0.52 0.55 0.530 0.53 0.30 0

136
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OY-PSM

- Test1l | Test2 | Test3 | -T # C.?\./I;) =1 Test1 | Te

\)J
for

TO1 # 54 %) 2 7 4 b 0.62 0.64 0.65 0.637 0.64 0.63 0

TO2 4 %75 7 0.60 0.61 0.63 0.613 0.61 0.66 0

T03 s 4 7 47 A8 0.55 0.57 0.57 0.563 0.56 0.63 0

TOA 354 % 4 1 7 f# 0.43 0.46 0.42 0.437 0.44 0.65 0

TO5 4 #8257 4 78 0.57 0.56 0.55 0.560 0.56 0.62 0

T06 4 it g Amm | 057 | 057 | 057 [ 0570 | 057 | 062 | 0

GOL i ft 7 7 = A 0.55 0.53 054 | 0540 | 0.54 0.65 0

GO2 % } 7 7 4/l 0.56 0.56 0.54 0.553 0.55 0.62 0

GO3 % 3 /) 0.45 0.42 0.49 0.453 0.45 0.65 0

GO4 » i 0.51 0.53 0.52 0.520 0.52 0.65 0
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OY-PSM
& & Testl | Test2 | Test3 | T2 CS(’YR) E Test1l | Te
TOL £ 58 7) 2 7 4 8 0.58 0.60 0.59 0.590 0.59 0.65 0
T02 4 %758 7 0.58 0.58 0.54 0.567 0.57 0.69 0
T3 ks 4 7 45/l 0.42 0.47 0.47 0.453 0.45 0.65 0
TOA 254 % 4 1@ 7 4R 0.52 0.47 0.47 0.487 0.49 0.63 0
T05 % #4457 47 78 0.59 0.59 0.59 0.590 0.59 0.65 0
TOB #* % & 4 4 s 7B 0.54 0.56 0.55 0.550 0.55 0.67 0
GOL i ft 7 7 = A 0.58 0.58 055 | 0570 | 0.57 0.63 0
G023 B 7 7 4 b 0.48 0.46 0.47 0.470 0.47 0.63 0
GO3 % 7 4 % 4k 0.58 0.58 0.62 0.593 0.59 0.63 0
0.42 0.38 0.45 0.417 0.42 0.65 0

G04 + 4
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ONO-PPSM

"$ 7 |CS.RIE

2.7 Test1l | Test2 | Test3 | L 3=iE N
T = (52 %)

Test1l | Te

TOL #5475 & 7 4 8 123.0 | 123.3 | 123.1 |123.133| 0.628 | 0.63 135.1 | 13

TO2 % 575 % 123.4 | 123.8 | 123.7 |123.633| 0.631 | 0.63 119.2 | 11

T03 #ks% % 7 45 78 52.7 | 52.9 | 52.4 |52.667|0.269 | 0.27 107.1 | 10

TO4 374 % 4 1@ 7z 106.8 | 107.3 | 107.1 |107.067| 0.546 | 0.55 72 | T

TO5 #8574 7 98.2 | 98.3 | 98.7 [98.400| 0.502 | 0.50 | 131.2 | 13

TO6 4 % £ 4 A X 8 63.4 | 63.8 | 63.3 |63.500| 0.324 | 0.32 109.1 | 10

GOl 7 7 < 784 | 77.8 | 78.0 |78.067 | 0.398 | 0.40 70.6 | 6f

GO2 4 J 7 7 4 i 93.7 | 939 | 93.6 |93.733| 0478 | 048 | 1055 |10

GO3 % ¥ 44 % 8 125.1 | 125.0 | 125.3 |125.133| 0.638 | 0.64 55.1 | 5

GO4 ¥ & 753 | 747 | 751 |75.033|0.383 | 0.38 819 | 8
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ONO-PPSM
Eay Test1 | Test2 | Test3 | i _g_l c.?\./s) T Test1 | Te
Tl g mer s | 1289 | 12911290 129000 0658 | 0.66 | 1491 14
TR ARERE 126.6 | 126.2 | 126.4 [126.400] 0.645 | 064 | 146.1 | 14
OB 4 o | 1997 | 1586 | 157.0 (156733 0810 | 081 | 1447 | 14
Toasie &« smpm | 14171420 | 1397 (1411330720 | 072 | 1693 | 16
T05 st e | 1928 | 1542 | 1538 (153,600 0.784 | 078 | 1704 | 16
064 £ e g ko | 1173 | 1165 | 117.2 [117.000] 0597 | 060 | 159.2 | 15
GOLffir e pm | 148 | 1460|1472 (146000 0745 | 074 | 168016
G025 meziwm | 137613691389 137,800 0703 | 070 | 1635 |16
CO3 % Fae 149.6 | 149.4 | 147.6 |148.867| 0.760 | 0.76 | 162.7 | 16
160.6 | 161.8 | 1615 |161.300| 0.823 | 0.82 | 1704 | 17

G04 - 73
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ONO-PPSM

%74 |CSR &
()

B Test1l | Test2 | Test3 | L 3=iE Test1 | Te

TOL #5475 & 7 4 8 123.1 | 122.8 | 123.0 |122.967| 0.627 | 0.63 154.4 | 15

TO2 4758 7 114.6 | 119.1 | 116.3 |116.667| 0.595 | 0.60 | 165.6 | 16

T03 k2 4 7 45 £ 159.2 | 158.6 | 160.9 |159.567| 0.814 | 0.81 1554 | 15

TO4 374 % 4 1@ 7z 1745 | 177.6 | 175.3 |175.800| 0.897 | 0.90 | 163.8 | 16

TO5 #8574 7 171.4 | 170.7 | 172.3 |171.467| 0.875 | 0.87 166.7 | 16

TO6 4 % £ 4 + #58 146.5 | 145.8 | 146.3 |146.200| 0.746 | 0.75 157.4 | 15

GOl Bt 7 % 4 169.5 | 167.7 | 170.0 |169.067| 0.863 | 0.86 | 162.5| 16

GO2 4 J 7 7 4 i 176.4 | 178.3 | 177.3 |177.333] 0.905 | 0.90 | 166.3 | 16

GO3 % 4+ % A 185.0 | 186.1 | 184.3 |185.133| 0.945 | 0.94 | 160.8 | 16

GO4 ¥ & 147.4 | 150.5 | 151.2 |149.700| 0.764 | 0.76 167.1 | 16
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BPN
.. | PE
s Testl | Test2 | Test3 | T32&E | . | Testl | Te
(¥2%)
TOL # 575 2 7 78 71.0 71.0 72.0 71 P5 68.0 6
TO2 4355 69.0 69.0 69.0 69 P5 58.0 5
T03 k2 4 7 45 £ 64.0 65.0 64.0 64 P5 30.0 3
TO4 374 % 4 1@ 7z 92.0 92.0 91.0 92 P5 15.0 1
TO5 @445 7 45 /8 68.0 69.0 68.0 68 P5 54.0 5
TO6 4 % £ 4 A X 8 64.0 65.0 64.0 64 P5 24.0 2
GOl 7 7 < 61.0 60.0 61.0 61 P5 24.0 2
GO2 4 J 7 7 4 i 63.0 63.0 64.0 63 P5 34.0 3
GO3 % ¥ 44 % 8 87.0 87.0 88.0 87 P5 20.0 2
GO4 ¥ & 58.0 59.0 58.0 58 P5 24.0 2
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BPN

o Testl | Test2 | Test3 | T2 ?V\l/% Test1l | Te
TO1 # 5475 2 7 45 78 74.0 74.0 73.0 74 PS5 54.0 5}
T02 4 %758 7 65.0 65.0 65.0 65 PS 55.0 5
T3 ks 4 7 45/l 46.0 45.0 45.0 45 P4 45.0 4
TO4 354" % % 1@ 7 36.0 37.0 38.0 37 P3 54.0 5
TO5 4 #8257 4 78 64.0 64.0 64.0 64 PS5 56.0 5}
TO6 4 % £ 4 A % 8 45.0 45.0 45.0 45 P4 51.0 5)
GOL i ft 7 7 = A 40.0 40.0 40.0 40 P3 53.0 5
G023 B 7 7 4 b 48.0 48.0 48.0 48 P4 44.0 4
GO3 % 3 /) 41.0 41.0 40.0 41 P3 58.0 5)
GO4 & 7 48.0 47.0 48.0 48 P4 60.0 6
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BPN
S Testl | Test2 | Test3 | T2 sz)‘ Testl | Te
TOL #5475 % 7 4 8 48.0 48.0 49.0 48 P4 68.0 6
T02 4 %758 7 30.0 29.0 28.0 29 P2 65.0 6
T3 ks 4 7 45/l 36.0 36.0 36.0 36 P 71.0 7
TO4 354" % % 1@ 7 28.0 28.0 29.0 28 P2 68.0 6
T05 % #4457 47 78 40.0 40.0 40.0 40 P3 68.0 6
TO6 4 % £ 4 + & 5B 41.0 42.0 42.0 42 P3 69.0 6
GOL i ft 7 7 = A 28.0 28.0 29.0 28 P2 66.0 6
G023 B 7 7 4 b 25.0 25.0 25.0 25 P2 65.0 6
GO3 % 3 /) 38.0 38.0 39.0 38 P3 68.0 6
30.0 30.0 29.0 30 P2 74.0 7
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