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Heat Resistant Double Deck Roof
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Synopsis:

Two types of insulated-cladding systems suitable for roofs were
developed. Each system comprises three parts, namely, an external
profiled sheet using RIVER LOCK 160 standing seam roofing,
glass-fiber insulation blanket, and two types of internal profiled
sheets (RIVER LOCK WH and RIVER L.OCK WK). Heat-insu-
lation, sound-insulation and mechanical properties of the systems
have been examined, and the roofing systems have passed the 30-min
of fire resistance test of JIS A 1304.

TTTH, FHLOMBEIh LA CERREROSOBEECD
L\‘C#ﬁ%‘f%o

2 FIR—ERRBROBREEIY

T8 EITEBROMER S Fig. 1 & 2 wird,

Fig. 1 R TEFH>ELRY, ERHFEEL -~ CHDHE LD
(fRBY—0y o WKB), Fig. 2 n EEFHHRICEROT L
Lizdd (Yes—py & WHS) o5, WHR, WK 3 3t o by
BHLLTrFAY A=, FRHVLH, TEHEEERE N~
YO L LG TETHIRE 2 ¢ AORRAE B D, Kithe
BoFMy Fig. 3 £ 4 2R,

Fig. 1 3203 iR+ WK 81, TEHIEYEREE L &
T, ~HEFROFMEEERhFACY . 1 v FBEETHED, X
THEBATIAVLRE Z EASGREF SR OFMEL %
BELTWwE, Lichi-a THT A v — FAKIECH B Lo i o
AFAETBIENTED,

Ei, WK Hol#s BidsiEriE A c L MbiAi b,
TR EDRALT 5 P EHEEEBRCHIAT ST X Y —FEE
HTDDT, FHCHEMALRETe— 17V » SOENYEES
DEECT S LN TEL, FLTHEARONMER L, EBEFR
EEANTEROER N (ESOEEMCMEL D, #TT540
WHoMBEL L E {RETEI0T, WK BBhi-tiadkeet
HEaMRTHL,

Fig. 2 X0t 4 imm+ WH BN, EFrbic AR L L1

— 49 —



2190 | EMCEREREHOE L T

_ 560 tmm)

Insulation metal | External

¢ fittings

: Glass-wool .
g\i /blanket :[?t,emal profiled
S S S insulation "y < sheet
3 ﬁ'

Fig. 1 RIVER LOCK WK

o External
Upper metal fitting

; /profiled sheet
\ /

Buried”
bolt

Polyacetal”
resin

Internal
profiled sheet

Fig. 3 Details of insulation metal fitting WK

BETES2LAL P vADOZEITERBEL - T3, LT ELA
LoEfibEotd 1 EoRBE NI TE5FE» A0, WKH
A TREESR . TRMEEEARERE I DX EVOTH
THOEEENRV. ETIFRORE&ER, TR RH
S THRERARTTEY, SEYHLATTRE SEAETTHE
DR EOHEIFERENS, Licd-T WH R, E%H K
ITHEh A ERSIHD,

Ehic WK, WHH L e EHS R BT L HAv-Tkh,
SHEEORMB L P R L TV 2 Lk b BiFRoMiE
BrEhAREMLEL T2,

/profiled sheet

) __ 500 (mm)
i External
profiled sheet
Insulation metal
- fittings

Internal

Glass-wool ‘_
N prpfi[ed sheet

blanket
insulation

Fig. 2 RIVER LOCK WH

External
//profiled sheet

Lipper metal fitting

Internal
)/pmfilecl sheet

Fixing frame
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Table 1 Specimens for heat transmission test of double deck roof

Specimen External profiled sheet® Internal profiled sheet® Heat insulation Number of clip
WEK-0 0
WK — River Roof 160 Glass-fiber branket !
WEK-2 Thickness: 50mmx 2 2
River Lock 160 HAZE . . 1
WE-0 Consistency: 10kg/m o
Heat conductivity: 0.0365 kcal
WEK-1 River Lock 160 HAZE fm-h.°C 1
WEK-2 2

® Precoated galvanized sheet, 0.8 mm/
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Fig. 5 Heat transmission coefficent

Table 2 Temperature distribution at double deck roof (speci-

men WH.-2)
. Temperature | Difference from

Location (°C) inside air (°C)
Qutside ajr 19.0 —26.1
Surface of internal profiled
sheet {under clip) 42.0 —3.1
Surface of internal profiled
sheet (general point) 4.1 =1.0
Inside air 45.1 e
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Fig. 6 Comparison of sound insulation propertiy

RHEEACTRELh, —EFRBETHEBEE A5, —H,
ZHITERRRC ST, BHoRERE s 2 -0 BT,
BRAIC L 25 HEL bR EOBBRK LD Eitbh oo,
V- r, 7 WH 035 :%E%(E 37 dB (at 500 Hz) 43, JIS
Al TREMOESSE] CHETS DOFHLABETCHS,

5 WHAHMERE

B 30 ofif kAEBR E LTERIT (304 n#3gis X 0Bk
(BB 44 fEEERE &R 2009 §) +HBEHBRRt v 2 ~P2RB
AR TER L,

5.1 HBekiBBAE

koS Y Table 3 ird, BREFMHARE, ARy
PR L, 65kef/m® OTFEAB|ET L R JIS A1304 1R
ShaEEM e Lichl-T 30 0mMmsl, REFEEEL 840
Cehi, HEBEOFEIL 3450 mmx 3490 mm T b, LA
ERE IS BEHEENEAY IHELE,

Table 3 Specimens for fire resistance test

Number of
External profiled | Internal profiled I ds.pec:imen
sheet® sheet?® %ae 1tng Impact
te:t test
R River Lock 160 | River Roof 160
ver HAZE 2 1
Lock WK
0.8 mmy 0.6 mm¢
Rive River Lock 160 | River Roof 160
Lock Wi | HAZE HAZE 2 1
e 0.8 mmt 0.6 mm¢

® Vinyl chloride coated sheet
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Table 4 Loading heat test results

Deflection Flame Surface temper- | Success or
(em} blowing ature (°C) failure®
. N 3 i i : 2 =22,
R I I I B e T G T
- (ii) Condifition of specimen: No crack, no fractur or
River Lock WH 2.4 None 310 Success no falling off
2.1 None 310 Success
(2) 9-i-—wy 2 WK OTFEFERG EREFCPMFAL2E E Lt
BELTulninie, EHSEREAELYv, LhLEA T I IoC, BEMME=150 kef/m®
—rideEl EERRohih ot #2iE=0.5m
(3) Voiwmy, s WHOTHERRCREEA ERBII DT, mhFr,#=3.0m
(4) E#ME b TOBBFMzfal L CREREBL - Ty EREH=1.25
(5) VA—-m, 7 WKCREBH A CBERENLL DE HIE Zpg=3.0
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Fig. 7 Profiles of tensile test specimens
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Table 5 Tensile test results of fitting parts

River Lock WK River Lock WH
Resin with 8-mm¢ bolts Upp%g lrget:]z:llgtting Lower s%ﬁl:)gr;:;)tal htting Lock frame (3.2 mmt¢)

Profile of specimen Model 1 Model 2 Model 3 Model 4

Tensile strength {kgf) 1225 1059 1877

Elongation (mm) 0.92 (<1.60)" 0.49 (<1.60)* 1,30 (<5.00)* 0.30 (<3.40)°

Location of fracture Bolt breaking Tip opening Bolt breaking or tip opening Tip opening

* Tolerance
Table 6 Specimens for wind pressure test 1000 ‘
[ l
Specimen WHaWHQWw4WKaWKQWKc -
External profiled sheet River Lock 160 HAZE (0.8 mm¢) - T .
River Lock 160 , E . *
River Roof 160 6 600 Ultimate load (downward}
Internal pro- HAZE =
filed sheet Thick. g
{mm) 0.6 | 0.6 | 0.8 0605608 5 400 Ultimate load {upward) ‘
Upper and lower metal
fitting thickness (mm) 3.2 | 4.5 ) 3.2 ) 3.2 |45 ) 3.2 200 L L
Lock frame or tight
N 3.2 4.5 3.2 3.2 4.5 3.2
frame thickness (mm) WH-I WH-2 WH-3 WK-LWK-2 WK-3 Single
cladding
Fig. 8 Ultimate load
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