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Abstract - Roof cladding of buildings are required for the measures about the ‘screw pull-out” which causes the casualties and the
property damage by typhoons. In this study, the pull-out resistance was increased by increasing the penetration depth of the screw
installing a ironware called ‘insert nut’ on the roof cladding frame. Tensile tests were conducted to compare the pull-out strengths
of a general screw-joint and a nut insert joint. Roof cladding that is actually being used in the field was produced using the ‘solid
work’ and then the roof claddings using a general screw-joint and a nut insert joint were compared by a static test and dynamic
test.
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I} g Eo] sy wjde AFA, WA, &Edt 38 =S Table 3. Comparative general square pipe and SFAC

Standard T:;:'S‘ Pipe /, |SFAC £ | L/1, Tflrlz‘a';er;)
1.6 | 121,070 | 129,205 | 1.07 45
Surface material 50x50 | 2.3 | 166,801 | 178,996 | 1.07 45
Adhesive Film 3.2 219,696 | 237,587 | 1.08 4.5
SRS pc o e 23 | 314,242 | 326,567 | 1.04 4.5
S 72x30 32 | 385,820 | 401,471 | 1.04 45

Surfsce material

2.3 881,785 | 935,371 | 1.06
3.2 |1,187,23911,263,994| 1.06
100x75 3.2 11,562,186 |1,638,940| 1.05
Fig. 4. Configuration of honey comb panel 150x75 | 3.2 |4,165,728 |4,287,986| 1.03
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Table 4. Nut Insert types and quality

Splind Nut Insert

Circular body with various
material and size and crease in
the body to prevent spinning
with no friction.

characters

size : screw thread standard
M3~M12

quality of material : aluminum,
steel, stainless, or rubber

head shape : small flange, large
flange

specification

Closed Nut Insert

body with terminally closed
type, can be used in need of
water-proof function.

characters

i size : screw thread standard
M4~M8

specification |quality of material : steel

head shape : small flange, large

flange

Nut Insert-HEX

body with hexagonal shape,
can be used in need of more
torque values compared to
Spind Nut Insert.

characters

size : screw thread standard
M4~M10

specification|quality of material : steel, stainless
head shape : small flange, large
flange

Nut Insert-Tetra

body with square shapes, can
be used in need of more torque
values compared to Nut Insert-
HEX.

characters

size : screw thread standard
M5, M6

quality of material : steel

head shape : large flange

specification
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Fig. 6. Specimens tensile test

(a) Before the test

(b) After the test

Fig. 7. Tensile test comparison of section

Table 5. Compare of Pull-Out strength

Basic Nut insert

Pull-Out strength 4.53kN 7.64kN

Hael o A% 57t

w —— Mormal Type
Mut Insert Type

L=]
w
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i
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Displacemant (mm)

Fig. 8. Load-Displacement curve
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Table 6. Wind load calculation

Division Average of Rusa Maemi
Seoul
Importance Factor 1O} 5 11\ 2| 6 jaionm? | 10.66
Exposure Category A
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Table 7. Section plan of specimen

oJol% - upe - el - Hnl- o] 2

2 e BE M YR 7.775kNm’ Y BTG 7HA
o, 7.779kN-m” 9] B (BN G 7= 2 QA §Y
2 g7} 3,966kN-mm” 9] 2}o] & H AT,

A U gt AEA sid A=A A5 Al a4
32 739] ‘Solid Work' 2 o] g-af0] AT HFEES 71
B Aoz dAslel weE & efusldon oot g
A WS Agith g 7R $4 712 el 8y
7 szt ARA ] vl Zfoli= Table 89} 2},

i - A 4
(a) Support reactive force of (b) Support reactive force of
Honeycomb Panel specimen

Fig. 10. Seoul standard wind speed support reactive force
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(a) Honey Comb Panel

(b) Specimen

Fig. 11. Seoul standard wind speed displacement

Table 8. Comparative analysis modeling of reaction force

® A|B|C|D|E|F|G|H
— mi——— ) T
® &N) 0.28 | 0.18 | 0.29 | 0.20 | 0.30 | 0.20 | 0.29 | 0.18
@ 1000*1000*1 kiI 0.03 | 0.07 | 0.03 | 0.10 | 0.01 | 0.07 | 0.00 | 0.10
@ 940%940%4 (kN)
&) 980%980*3
El value 7 78KkN-m2 Table 9. Equipment specifications(MTS-244.22)
EI Value 2 Sensor Capacity maker
7.78kN-m
(Honey Comb) Actuator + 125mm stroke MTS
Difference 0.004kN-m> + 100kN load cell
dR}F2os) =2 A28A A3EEA A1423) 20169 6 145
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Table 11. Dynamic test results
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