Journal of the Korea Institute of Building Construction, Vol 11, No. 1

DOIL: 10.5345/JKIC.2011.02.1.029

www jkibc.org

IHISS Al HIE2| 2

OHH MOl B Al

HUH7E ATy B

Relationship of Test Methods of Impact Absorbing Effect of Floors
from a viewpoint of Safety in Accidental Collisions
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Abstract

Since the study of building performance design was first undertaken by Building Research Station in 1930s, the
results of such study has been reported from many parts of the world, building construction codes and standards have
been revised based on performance in advanced nations as well in Korea, and various performance certification
systems are in operation. The purpose of this study is to build a database of performance certification systems to
investigate the co-relationship of various test methods related to the same test items. As test methods for case study,
we selected test methods involving collision of the human body. Through analysis of Critical fall height test of EN
1177 and Head Model test of JIS A 6519 about 8 species of floor test-bodies, it was found that there are limits of
application in terms of the depth and strength of cushion. Furthermore, although the measured physical parameters are
the same, when the co-relationship between test methods is uncertain, the various physical parameters may not be

compatible with the results.
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Table 1. Test Methods of Impact Absorbing Effect of Floors

Code No. Code Name
EN 1177 Impact absorbing playground surfacing —
KS G 5758 Safety requirements and test methods
Standard Specification for Impact Attenuation
ASTM F1292”  of Surfacing Materials within the Use Zone of
Playground Equipment
JIS A 6519 Steel furring components for gymnasium floors
Standard Test Method for Shock—-Absorbing
ASTM F355 Properties of Playing Surface Systems and
Materials
Gymnastic equipment; Landing mats and surfaces
ISO 5903 for floor exercises; Determination of hardness and
impact damping 1SO5903 1SO5903 1SO5903
DIN 7914 Gymnastic equipment — Mats — Dimensions

DIN7914 DIN7914 DIN7914
%) It's the method is the same with EN 1177 and there are
regulations of Gs Gmax<200G besides HIC<1,000.
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Figure 1. Typical trace of acceleration against time
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Figure 2. Test rig for the determination of critical fall height
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Table 2. Testing models specification sheet

Sample No. Composition of Testing models

P-1  Polyolefin foam(30mm) + Rubber chip(12mm)
Playground  P-2  Polyolefin foam(50mm) + Rubber chip(12mm)
P-3  Polyolefin foam(70mm) + Rubber chip(12mm)
A-1 Concrete slab + PVC sheet(1.8mm)
A-2  Rubber sheet(10mm) + PVC sheet(1.8mm)
A-3  Rubber sheet20mm) + PVC sheet(1.8mm)
F-1  Joists span 300mm + PVC sheet(1.8mm)
F-2  Joists span 1,000mm + PVC sheet(1.8mm)

Building
floors

B

P serires) 7 (A Sr|eS)

(F series)

Figure 5. Flooring models
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Figure 6. Picture of critical fall height test

Table 3. HIC and Hc in each fall height

g |

Sample No. Hicm) HIC Gmax(G) Hclcm)

100 2076 89.3
150 585.0 130.1

P-1 250 14420 o119 2043
350 27307 3113
100 5348 749
150 415.1 9.8

P2 250 869.9 1372 2673
350 16819 1930
100 5056 69.4
150 365.6 833

P-3 250 753.0 1172 3035
350 12505 1468

A 10 1784 2839 -
20 1170 115.1

A-2 30 2003 160.3 -
50 496.6 2209
20 773 806
50 3126 1528

A3 100 8458 o576 1120
150 15749 359.6
50 565.9 1316
100 679.4 1958

F 150 953.7 oop5 1460
200 1676.2 0843
50 1317 1308
100 367.4 1785

F=2 150 6016 o080 7
200 13923 2042
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Figure 7. Relationship between fall height and HIC
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