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Synopsis :

A new type of large-sized steel roof-decks named RIVER LOCK 160 HAZE was
developed. These roof-decks LOCK 160 HAZE has satisfactory performances required
for roofing: ing bolts and clasps. This paper presents the results of the following
structural tests which have been conducted prove that RIVER LOCK 160 HAZE has
satisfactory performances required for roofing: (1) Bending tests to obtain sectional
properties, ultimate strength, allowable strength and recomendable design curve. (2)
Peeling tests by using small-sized models and full-scale roof-decks. (3) Rainproof tests
under cyclic wind pressure with sprayed water. (4) Tension and compression tests of

tight frame to guarantee strength under wind load and snow load.
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A new type of large-sized steel roof-decks named RIVER LOCK 160 HAZE was developed. These roof-decks
LOCK 160 HAZE has satisiactory performances required for roofing:

ing bolts and clasps.

This paper presents the results of the following structural tests which have been canducted prove that RIVER
LOCK 160 HAZE has satisfactory performances required for roofing:
(1) Bending tests to obtain sectional properties, ultimate strength, allowable strength and recomendable design

curve.
(2) Peeling tests by using small-sized models and full-scale

root-decks.

(3) Rainproof tests under cyclic wind pressure with sprayed water.

(4) Tension and compression tests of tight frame to guarantee strength under wind load and snow load.
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Fig. 3 Construction of standing seam
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Photo. 1 Temporary seaming with manual tool
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Table 2 Sectional properties for design

(per 1.0m-width)

test specimens
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Thickness Moment of inertia | Section modulus _
£imm) J{em') Zlem®) 3.2 %ﬂﬁﬁ‘”ﬁﬁﬁ
0.8 338.7 32.0 . . . . ;
: : : B Y OKESAD L, ERFAOWEL S
5 . . T
S S06.1 1 08 prenemts, W EFEBEC L 5RO RHC)
At (e, Ji—ny 2160/ ED G,
WAL £ A F T b b OB TRE & 4 B
Table 1 Sectional properties obtained from simple beam type bending test (per 1.5em-width)
Thick- [ N Moment of | Height of Section Average _
o oad Specimen S . i - - e——
ness ¥ . N inertia neutral axis modulus . o
+ (mam) direction o. I lem®) hlem) 7 (em® Iiem®) hlem) Zlem®)
1 673.2 8.28 81.3
Downward 50,80 : 680.2 8.29 82.0
2 6R7.3 8.30 82.8
0.8 - -
1 506.7 10.59 47.8
Upward 5080 ——- 508.0 10.55 48.1
2 509.4 10.52 48.4
1 872.3 B.02 108.7
Dewnward sS1.0D —¢- - 864.1 8.05 107.3
2 856.0 8.08 105.9
i.o -
1 775.5 9.82 78.9
Upward 51,00 - 755.2 6.95 76.3
2 743.0 10. 07 3.7
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Fig. 6 Relation between load and deflection
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Fig. 7 Relation between design load and allowable span
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Table 3 Comparison of ullimate load with design load
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(Gauge length
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Photo. 4 Peeling test by using actual size specimen

Fig. 8 Measurement method of opening deformation

i N 4 N

. ‘Photo. 5 Buckling of the uper flange at the
Photo. 3 ’eeling test by using small size specimen mid-support

Table 4 FPeeling test results of small size specimens
{Average of three specimens)

Gpecimen i Opening de_‘formatihn {mm) !

- W=1300 kgf/m’ W 600 kef/m? W =800 kef/m? Ultimate load
Thickness | He: Srade of [ oo ' ' . . ' . kgl /m’
!]Eml;)nE“ ini;?ation g«:aanr"l:ngu - bqppl]l'llllg Middle of Su'ppnrtmg [\-r‘llddle of | Supporting | Middle of kgl /)

pont span point span point span
A 0.29 1.90 0.84 4.62 2.09 9.41 1 000

Nothing : e - -

B 0.23 1.80 0.596 4.11 1.14 7.1t 1 010

Urethane A 0.38 2.1 1.01 1.78 2.05 9.21 1 000

0.8 foam —_ e 1 - : -

4mm - B 0.37 1.92 0.88 4.45 2.00 8.94 990

Lirethane A 0.29 1.12 0.67 4.05 1.28 7.48 1 620

foam - e —g - - - —_— —

8 mm ] .28 1.67 0.64 3.54 1.22 §.71 1 0B

1 A 0.19 1.05 0.49 2.30 0.76 3.52 over | 110
i Nothing :
B 0.23 1.13 0.52 2.57 ; 0.84 4.00 over 1090

Urethane A 0.23 1.03 0.52 2.32 0.78 3.60 over 1140

1.0 foam e : - - -

4 mm B 0.23 : 1.14 0.61 2.74 0.96 4.35 over 1130

Urethane A 0.19 0%y | o043 | 212 0.64 3.24 over 1110

foam - : : i - — :

8 mm B .18 0.56 0.4% 2.40 0.74 i J.68 over 1120

# A Siandard B - Loose
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Table 5 Peeling test results of actual size specimens 1 ‘T?H’%k}ﬂ.]}_&akgfﬂ'mz Nz itk EHEm—AE
T T T T st min KR E AT L LA, 2 B IR

- Il[_‘r'lm('n
e Ultimate lond | Fractore 7 8 B U T SETE R L (Fig. 9% 80),
Thickness | Heat Grade of | W (kgf/m®} type | - . e o
fimm) insulation |seaming” Eﬂ.{\//‘){iﬁ]/’kflk (R%Ej] ﬂ!ﬁiﬁﬂil ESIH' 7> Eﬂ(“*]?&’?ﬁ‘ 5
' oA 780 | Buckiing' FIALBETE L 72 SBIRIR & 183007 Wik 1 % Photo.6
Nothing | = 760 | Buckling X Photo. 74, % 72K % Table 6 121,
Uretha;!; . A B .760 Buckling** pi%*ﬁ%?ﬁ‘ﬂi‘f ‘}’: RS ngﬁl{é; < * }) Luid
0.8 f:é:;ﬂm . " F— AR HYNE B EMARMEERIZ SR L T
- L, ZILEARMBEI LAMRDIHADIKE (LY,
, Urethane A ; T2 Buekling™ . I n
| foam ] EPE R Mo EEEEHEEY 220 BbNE, T8
mm | Buckling** ) . o
. grm - | B %0 i BB A L 2 b BB T AT 2
Nothimg | S0 Bk By, ETHAMROETA@ZnbRL, L
B 1 000 Buckling**®
1 .0  I— S e —— et s
Urethane A 300 Buckling**
1 foam — e e — e
8 mm B 850 Buckling™*

# A Standard B Loose
# % Upper flange at the mid-support

YEZLE LN THE, FLHBIEANRAED
HA X R, BE L e—nAkHo - REE o
mm » ¥ AFEEOEMT L, BIEL Ldmm & L7
BOokiftito 2 MY L,

SR AT 2 HI(2.0m X 6.0m) o Eifiilz 3/100
ORL T o BRI K LT, 2T FAS

Photo. 6 Rainproof test by using actual size model
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Water quantity 41/ min-m*

Fig. 9 Loading diagram of wind pressure for raimnproof test
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ta) Dewy (k) Dripping
Photo. 7 Examples of rain water leakage
Table 6 Rainproof test results
Specimen Average wind pressure (kgf/m?)
—_ - - o . S
Thickness Span {m) _Heflt ] GradF of g 16 _ g5 40 _xg
{mm) insulation soaming
A O O @] O O
Nothing - =
B O O O A—H ||
| Urethane A @) O @) A0 |
£ x 3 foam Ce—
3.9 30| 4 mm B @) A ] ] u
0.8 — -
lirethane A O O @) O A—M
foam - = b
8 mm i @] O A | | |
Fr—— A O O A | |
Nothing -
o, 49 4o, B O A [ [ a
A C @] Q O O
Nothing - —=-
e B o A 1 2 n
3.0 3.0 Urethane A O O O O A
1.0 foam —— - o
£ mm B O A [ | | [ |
| Jothing | R R
1.0 4.0 1.0 ‘ [ B O A [} ! n ]

# A : Standard B : Laose

L, Moy Tl E 1 2230 1. 0mm T

O Normal & : Dewy W : Dripping

o T WERL ) (EEE S 16kef/m? BLE) B K

i,

wARA RS LT, FTHEOL FICETIC LY
HLESORELEEL LI IE T L MR
MR TR 5 TRER, (JIS™C & 4 AR R
OMREEFHIL T b 2vi g, $7208mmds
ah, BECEESHHITHN Ty, IS Ky

e 40kel/mP Iz BV T TR OMBRIKL  BEE PR L, DL D TRER DGR
1 oo
[T

B TH AN E YL T d st 2,
) TENIskaf/m* o BT W LAY B kG
1" BIEakkTsn, Bhbyro S towm
B & EFL LR AL T b0 5,
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Photo. 8 Tension test of tight frame
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Fig. 10 Load-deflection diagrams obtained from tension and cempression

tests of tight frame
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Table 7 Test results of tight frame

| Specimen Ultimate Design Deflection at Safety I‘.],"{_“;A:
wad e e | Jad joud design load faclor rac
Connection by welding No. Puaslhieh) Pukeld | G, fmm) Prse/F Lepe

N 1 2 450 0.79 | 274 i}

1] ; % 1 ]3-&2 7””5-570 0.87 2.65 thi

N 3| zass 0.86 2.75 (b

1 2 453 0.93 2.75 ihi

2 “'T 2 480w 0.96 2.77 it

3 2 326 1.00 2.60 b}

. ) 2 510 0.97 2.81 th)

Tension 2 400 894 0.85 2.68 (bl

_ '2 505 1.04 2.80 _-—(;]

2 470 1.01 2.76 ihl

2525 B 0.96 2.82 thi
2 540 0.89 2.84 th

1 995 8,05 2.23 lal

1 99‘0_.“— - 4.8.30 2.23 lal

4570;0 B 9.70 2.25 tal

o 2 840 9.30 2.84 o)

Compression 2 755 1 000 0.52 2.75 ie

2 780 | 0.33 2.78 e

# Referring to Phote. §

-
-
M
=
-

SE-1 N P

{a) Leg, connection break (b} Wing open (¢} Shoulder collapse

Photo. % Some examples of fractured tight frame
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