Development of a Floor Heating System for Gymnasiums
A Proposal of Basic Floor Construction
for Gymnasium Floor Heating
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In Hokkaido floor heating has recently been considered necessary to such large public
buildings as gymnasiums The previous paper reported on the desirable elasticity of gymna—
sium floor and the way of measuring and evaluating it as prescribed in JIS A 6519 It also
reported on the elasticity of rubber-chip panels The present paper describes the proper form
and reasonable elasticity of rubber-chip panels to be used for floor heating in a gymnasium
as well as selection of the most suitable floor constructure for that purpose The paper also
suggests that by using rubber-chip panels as heating layers used with steel furring compo-
nents it should be possible to build a floor which can satisfy JIS A 6519
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Table 1. The numbers of educational facility and public gymnasium in Hokkaido

N kS % i f % R OBk ¥ K EEEIVER:
Elementary Junior high High school School for High technological
school school special education junior college
1,675 797 340 56 4
g B ¥ K I BMOH K ¥ X iy ~ K F O
Professional Miscellaneous Junior college University Public gymnasium
school school & college
214 186 30 24 486
2
Table 2. The numbers of hot-Water floor heating
selling a year in Japan
(67 Unit ©m)
£ OR [ES & i 2% ¥ 4 E
2 Year Residence | Establishment Total
1984 261,976 255,503 517,479
) 1985 238,333 250,586 488,919
1986 231,380 315,352 546,732
1 1987 268,776 336,455 605,231
1988 374,051 360,436 734,487
34 52 /100 1989 408,239 421,753 829,992
1990 559,336 499,534 1,058,870
67 /100 13 1991 519,003 555,467 [1,074,470
5 * HARBEETE2 &F
Data of Japanese Floor Heating Association
T
340 243
JIS A 6519 £
8
6 JIS A 6519 84 8
J_EE
6
2
7 JIS
B 24
el 1991 10 12
1992 4 o.10
6 6 —7—



2.1
1 3
2.4
S
2.2 22
® JIS A 2 A D 4
6519 # 8.4
? 2.5 JIs
5kg 80cm 1.9x  3.6x 0.6m
2 3 3
- - JIS A 6519
11
B_‘
JIS -
Joist
2.3
D
¢ / SHHH)
K5I Girder Footing
1,800x% ,
900 22m 3 0.60 0.65 0.70 Flg 2 Measurment point of elasticity of
3 75 15 10 actual gymnasium

80 10 10 8 5 10
e T7e—-)r7

/" Flooring Ty
KEBRTLFv 7700/ h
4 Rubber-chip panel / Steel girder
1,800 HERAR

{ Structural plywood

- B
/ Steel footing

]
5

~ HRKHE

V% " Steel joist

900
X
_i

X

—

- | ”Huu I

f { 300 300 |
225 900 , | | | | |
X @ & | 7900 900 900 900 900
bl
Measurment point (#AL Unit © om) 4,900 CRAE Ui )
1 3 JIS
Flg 1 Measurment point of elasticity of Fig 3 Floor construction of JIS testing

rubber—chip panel

—8— J.Hokkaido For Prod Res Inst Vol.6 No.6 1992



FRERETORERICET MR (F25H)

VROESHERIC K >T, MHeEMEERER LTz, HAh
PEDBIEERTITEIRPDA~DETH 5.

2.6 ROESDBREAE

ROFE S MAIFEAEIZ, JIS A 65190 T8 6ERDFES
HER ITHESNDEDT, BE3 8kgdAY FET
LETWENcmm SN BHETSE, T4k (B
8mm, I 3 7AEE3]) N LTKRICERESEE,
BYWNNCELEMEELREL, KROBEZEHET S
LDTHD, CORDESE, GEEEBORODRE
HEHEENH DY, BETIE, IEEAIGATOL
OMNJIISEE EHE>TVD, BHESDRTEEARILE
3XHFDBHETITo 1=,

rA-Eal/ s )
Flooring HiEE AR

Structural plywood
/ g
s
Z

/ Nk
%3 . ﬁgﬁ Joist
Girder

H F# Footing

a7V —}FERAZT
Concrete slab

B FEROREREE
Flg. 4. Standard construction of gymnasium
floor

7u—Y»7

Flooring
ThF TR
Rubber-chip panel

BEE (41 7am, MiE130m)
Pipe (Pipe diameter ; ]7mm,
/ Hole diameter : 13un)
] T | 18~22mm
v [0 22mm
12~ 15am
HlkE A AR
\ \ Structural plywood
A
x5l i
Girder Joiut

BS FREER O
Flg. 5. Longitudinal section of floor heating
layer

3
31 KRBT 2EMHOBREHER
4 [IAEEORENLTRBEZRLIZLDOTH
3", JLF Y TRV EFREEDRERRICALSIC
LY, ZOBEEMENS, FARITTTAREERRK
EED, 70— 7 LiEERAEROMICBEARL L
TEETIONEENTHDIEER T,

TLF Y TRRILDESERODIER & 15 58K
BEEOME - THRERH LR, EZERYIFLY
DA TH, BERHERET IRDOERHIHTIE
HMAtECEN, 23X MYIZELERATRERLDOTHS
CENDM DTz, A TOBRE X/ NARIIVREICEEN
I, /84 TEFDHIZEE LAATHERZLICKET
TERENRLEEREDAREHZECIIZONE L

EIE TLFvFRAFN (EE22mm) OMEHYE
Table 3. The elasticity of rubber-chip panel (Thickness= 22mm)

T LF o T A OB * h %
Component of panel Measurment item of elasticity
R HESR W Oh R EWHHRM f% & % EHMHIERMN
BN 22 (Y) (u) (Ra) (Tvd)
Specific Ratio of material Evaluation of Effect of Effect of Time of
gravity | Rubber : Wood : Binder ||  the elasticity absorbing action resilient action | vibration decline
(cn/seC.) (sec.)
751510 —1.237 52.38 9.41 0.11
0.60 B0:10:10 —1.148 3. 14 11.54 0.16
85.5:10 —1.418 56.55 14.07 0.16
7515010 —0.178 31.69 3.65 0.08
0.65 80:10:10 —0.591 45.43 9.05 0.10
85. 5110 -0.797 50.23 12.26 0.12
515010 =0.216 35.20 4.85 0.09
0.70 801010 —-0.215 39.42 7.3 0.09
85:5:10 —-().614 46.27 9.98 0.11
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Table 5 Results of JIS A 6519 testing of basic hot-water floor heating construction for gymnasium
K ® 7 fﬁl

; o Measurment item of elasticity
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Measurment (Y) (U) (Ra) (Tvd) Hardness

point Evaluation of Effect of Effect of Time of
the elasticity absorbing action resilient action | vibration decline
(em/sec.) (sec.) (G)

A —0.05 269 | 29 4020 ) =
""" B[ -we TUTTear [ s L 005 8786
""""" C b fms o wno L0 o
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