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Test of Compressive Performance of Perforated Square Pipe Support

Choi, Hwan Ryoung', Oh, Sang Hoon?", Kim, Young Ju’

!Graduate student, Dept. of Architecture Engineering, Pusan University, Busan, 46241, Korea
Professor, Dept. of Architecture Engineering, Pusan University, Busan, 46241, Korea
3CEO, Korea Institute of Structural Engineering & Consulting, Busan, 46241, Korea

Abstract - In this study, a new type of perforated pipe support system (Inner Z-lock system) was proposed that can solve the
problems of existing general support system and improve constructability and structural safety. Experimental research was
conducted to investigate the compressive performance of perforated pipes.The variables of the experiment were the length of the
perforated pipe, cross-sectional shape, number of holes, and direction of loading, and compressive tests were carried out based
on pin-support conditions at both ends of specimens. As a result of the experiment, the buckling strength of the perforated pipe
was approximately 80% of that of the existing general square pipe, and despite the presence of perforations, the result exceeded

the buckling strength curve suggested by the code.
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(a) Inner Z-lock system

(b) Perforated square tube

Fig. 1. Geometric scheme of Inner Z-lock system

Table 1. Specimen list

A T2

21484 7Ma

# AT HE 2 Aol 27t BF 5
S0y 2 ANl A F 2078 B2
AUAZE AL Table 18 B8,

QA A, 21e) Hgo] e 2 ARA 10712 7
w0} Qe WA o] WS BT As @ 1A, A
) 2 55 ol

Specimen ID Section Slenderness ratio Length [mm)] loading direction
GP-05 I 25.8 500 -
GP-10 General i 515 1,000 i

Pipe B I
GP-15 (50x2) : 77.3 1,500 -
GP-20 ' 103.1 2,000 -
NP2-05X 25.8 500 X
NP2-05Y 25.8 500 Y
NP2-10X vy 51.5 1,000 X
NP2-10Y New Pipe bl 515 1,000 Y
with 2 holes kil T =
NP2-15X (50x2) | I l 77.3 1,500 X
NP2-15Y i 77.3 1,500 Y
NP2-20X 103.1 2,000 X
NP2-20Y 103.1 2,000 Y
I
NP2L-20-1 New Pipe : 103.1 2,000 -
with 2 holes Bt S
NP2L-20-2 (50x2) L J 103.1 2,000 -
1
NP3-05X 25.8 500 X
NP3-05Y 25.8 500 Y
NP3-10X . Vi 51.5 1,000 X
New Pipe m
NP3-10Y with N i « 51.5 1,000 Y
______ Jom X
NP3-15X 3 holes i 77.3 1,500 X
(50x2) |—v% =
NP3-15Y 77.3 1,500 Y
NP3-20X 103.1 2,000 X
NP3-20Y 103.1 2,000 Y

Length of specimen

(6x.15: 1,500mm) 1-I:> Loading direction (X, Y)

NP2L-15X

Specimen with 2 holes arrangedin

an L shape

No. of holes

NP: New pipe
GP: General pipe(reference specimen)
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Table 2. Material properties

. Yield Tensile Yield Ratio Elongation
Specimen|  Stress Stress [%] at fracture
[MPa] [MPa] h [%]
No.1 298 453 66 34
No.2 308 447 69 33
No.3 308 448 69 34
Average 305 449 68 34
2.2 A9 HF ok
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Fig. 2. Buckling stress according to slenderness ratio
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%ﬁl '%E%f SHSF 32 71l E AZ = AT AAA 9 o=

Specimen

T

P49l AR & 53] Q== WeK(Loading direction; X,
V)O.R 22 A%ol PAFES sgick. AuA < 7
HH}eFS Table 12 F%5}17] vt} E£3F AH A Z3t
O] AFeth-e LY (End cap) 2.8 H7}5lo] Mg o] o5
A e i FHHBL YAFEE St
7182 A=Y 5104 3 mm/mine] £E 2 X5}
o, A7t =S Sl 25t olF sk5ol At
Fig. 3. Test setup o] t=HE2 Ao AFAE wf7kA] Ayt
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Fig. 4. Compressive load-displacement curve
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(a) Initial stiffness ratio of NP to GP
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(b) Ultimate(Buckling) strength ratio of NP to GP

Fig. 6. Bar chart for initial stiffness and ultimate strength
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Table 3. Summary of test results
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Specimen Initial stiffness Yield strength Yield displacement | Ultimate strength .Displacement at
[kN/mm] [kN] [mm)] [kN] ultimate strength [mm]

GP-05 84.4 168.2 2.05 184.1 2.95
GP-10 53.2 127.5 2.56 147.7 3.94
GP-15 39.6 124.8 3.35 137.0 4.21
GP-20 30.4 114.8 3.85 1173 4.05
NP2-05X 79.1 115.0 1.59 142.8 4.51
NP2-05Y 79.2 119.7 1.61 144.7 3.93
NP2-10X 48.8 113.6 2.50 130.9 3.76
NP2-10Y 47.4 113.6 2.56 129.0 3.69
NP2-15X 359 108.3 3.21 116.8 3.77
NP2-15Y 353 107.8 3.18 113.6 3.57
NP2-20X 28.5 106.8 3.95 113.6 4.54
NP2-20Y 27.7 90.0 3.30 90.5 3.33
NP2L-20-1 27.9 90.8 3.31 91.8 3.37
NP2L-20-2 27.4 69.0 2.51 69.3 2.56
NP3-05X 73.7 109.5 1.62 136.5 4.18
NP3-05Y 73.7 110.3 1.62 1344 3.78
NP3-10X 48.0 105.0 2.39 116.7 3.01
NP3-10Y 48.3 106.2 2.39 126.9 3.97
NP3-15X 34.2 102.9 3.18 109.8 3.61
NP3-15Y 30.4 108.0 3.62 111.2 3.85
NP3-20X 26.3 89.3 3.50 91.2 3.62
NP3-20Y 26.2 97.7 3.84 100.5 4.08
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