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The Necessity of Structural Performance Informations of Sandwich
Panels for The Stability of Industry Building using Sandwich Panel as
Roof Assemblies.
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Abstract The strength ratio of the main structures of buildingsisgradually increasing, due to the advances made in analysis
and cost saving techniques. In this study, to examine the stability of industry buildings using sandwich panels as roof
assemblies, we examine the changes in the moment strength ratio of the main structures caused by increasing the roof
load. This study adopts the PEB structure and three H-steel structure as the structural analysis models. In the case where
the additional load exceeds about 11% of the roof design load, the strength ratio exceeds 1 for the main structure.
In the case wherethe additional load exceeds about 36%(of the roof design load), the working moment exceeds the
plastic moments, which leads to major damage to the structure. This study compares 1) the maximum load according
to the purlin spaces, 2) the maximum load by KS, and 3) the maximum load calculated from thetest results of the
manufacturer.The maximum bearing load of the panelsdetermined by all three methods exceeds the structure failure
threshold load of the main structure. This study provides evidence that an unexpected increase in the roof load might
cause the whole structure to collapse, due to the failure of the main structural members, before the failure of the root
assemblies.

Therefore, information on the structural performance of the sandwich panels is required for the structural design, and
the sandwich panels should be considered to be an integral part of the overall structural design.

Keywords : Maximum Load, Roof Assemblies, Sandwich Panels, Strength Ratio, Structural Performance Of Sandwich
Panels
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Table 1. modeling informations

ical Toad roof D.L 0.4kN/m*
vertical loa
toof L.L 0.6kN/m’
Basic wind Speed 25m/s
wind load exposure index C
importance factor 2
steel type SS400 fy=235MPa
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Table 2. moment strength ratio of main structure members

PEB structure

N
element SIZE strength ratio( T\[,/)

SCl1 H-600x300x6x12 0.927

SG1 H-900~400x200x6x12 0940

(end)

sal H-400x200x5x9 0.988
(center)

H-steel structurel

N
element SIZE strength rano(?‘[()
SCI1 H 500x200x10x16 0.931
SG1 H 500x200x10x16 0.989

H-steel structure2

element SIZE strength ratlo(W)
SC1 H 506x201x11/19 0.803
SGl H 506x201x11/19 0.872
H-steel structure3
element SIZE strength ratio( ol ()
SC1 H 600x200x11x17 0.756

SG1 H 600x200x11x17 0.793




5ot 7k e

2.2 5370 mE FA=EA -

ske 7kl e F lH S HESH
Flate], 71 ASAAsks sheAAleE H8dhA B
AAstss S7HIA Az 5 A &J‘lﬂuﬂ_‘a%
SRAEM,/M)7F 16 23 W] dhes TekiTh
3 HAe] 9l gds o 1% }71 #iA TZHJ 4
wRlESRARANEM,/M)WE AESIT

2.21 PEB Xt HEZTZZE(M,/PM,7t 90%
HEZTE)

PEB- %8} frAkeE 727419 3=

AT AE1IS o r FxIE A

=]

l

o
o Az MU/MU7]- 15*}}  #e v 34& e
F2 0.15kN/m’ 0. & eI o] gk A A 8ol
oF 11%7} Z7ket grolth 7% 4] SC3% H F-A]2l
SG3] TGN Mg /a 7k 180 2 ghE eI
F7VE 0.05kNm’?l A, FRPAC) M /M=
Table. 33} T},

Table 3. M,/M, of PEB structure members

element SIZE M,/ M,

SC1 H-600x300x6x12 0.927

SC3 H-600x300x6/15 1.016

SG1(end) H-900~400x200x6x12 0.940

SG1(center) H-400x200x5x9 1.006

SG3(end) H-900~500x200x6x15 0.916

SG3(center) H-500x200x5x12 0.694
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Table 4. M,/M, of structure members
(H-steel structurel)

element SIZE M,/ M,
SCl1 H 500x200x10x16 0.934
SC3 H 482x300x11/15 0.984
SG1 H 500x200x10x16 1.020
SG3 H 482x300x11/15 0.958
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Table 5. M,/M, of PEB structure members additional
load (0.50kN/m’)

SIZE
H-600x300x6x12

H-900~400x200x6x12

H-900~500x200x6x15
H-500x200x6x15

M,/ M,
1.045

element
SC1(X6, Y5)

SG1(end),(X6)

1.071

1.067
0.792

SG3(end), (X5,7)
SG3(center)
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Table 6. M,/M, of structure members
(H-steel structurel)additional load (O.SOkN/mz)

SIZE
H 500x200x10x16
H 482x300x11/15

M,/ M,
1.055
1102

element
SC1
SC3

SG3 H 482x300x11/15 1.092
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Table 7. M,/M, of structure members
(H-steel structure2)additional load (0.3kN/m2)

element SIZE ]V[,,/ M,
SC1 H 506x201x11/19 0.845
SC3 H 482x300x11/15 1.021
SG1 H 506x201x11/19 0.899
SG3 H 482x300x11/15 1.004
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Table 8. A,/M, of structure members
(H-steel structure2)additional load (O.7kN/m2)

M,/ M,
0.977

SIZE
H 506x201x11/19

element
SC1

H 506x201x11/19
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Table 9. ]L.{/J% of structure members
(H-steel structure3)additional load (0.85kN/m?)

element SIZE M,/ M,

SC1 H 600x200x11/17 0.939

SC3 H 582x300x12/17 0.907

SG1 H 600x200x11/17 1.008

SG3 H 582x300x12/17 0.899
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Table 10. M,/M, of structure members
(H-steel structure3)additional load (1.20kN/m?)

element SIZE M,/ M,
SC1 H 600x200x11/17 1.036
SC3 H 582x300x12/17 1.003
SG3 H 582x300x12/17 0.995
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Table. 11. number of plastic hinge
number of plastic hinge
additional
Joad PEB H-steel H-steel H-steel
structure structurel structure2 structure3
0.5kN/m’” 3 EA 1 EA -
0.7kN/m’ 4 EA 9 EA 7 EA -
1.2kN/m’ 5 EA 23 EA 10 EA 1 EA
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