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A Study on the Buckling Characteristics of Pipe Support(V6)
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Abstract : Among the accidents and failures that occur during concrete construction, many are formwork failures which
usually happen when concrete is being placed. A system of formwork filled with wet concrete has its weight at the
top and is not basically a stable structure. Slab formwork consists of sheathing, stringer, hanger and shore. There are
several types of adjustable shores. In construction site, pipe supports are usually used as a shore of slab formwork.
In this study, pipe support systems with/without horizontal connector were measured by buckling test. Buckling load
of respective pipe support system was analyzed by structural analysis program(MIDAS). Buckling load of pipe support
with/without horizontal connector was got by test and structural analysis. According to these results, we know that
horizontal connector made pipe support system very safe. Buckling load of pipe support with horizontal connector is
56% higher than that without horizontal connector. So horizontal connector is important in slab formwork systems.
Finally, the present study results will be used to design slab formwork system safely in the construction sites.
Key Words : temporary structure, slab formwork system, shoring, shore, horizontal connector
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Fig. 1. Element name of pipe support,
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Photo 1. Photograph of structural test,

Table 1. Summary of pipe support test

Support space With or
Test | Sleeper | Joist | Span | Height | without | Test
variable | direction | direction | fumber | (m) | horizontal | number
(m) (m) connector
without
Case 1 1.5 1.2 2 6 horizontal 3
connector
with
Case 2 1.5 1.2 2 6 horizontal 3
connector
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Table 2, Buckling load of pipe support(V6)(Structural analysis)

Buckling load

Test variable (Structural analysis) Remarks
(kN)
Case 1 125.0
Case 2 165.2

Table 3. Buckling load of pipe support(V6)(Test)

Buckling |Buckling load including|Mean buckling

Test variable load upper flame weight load

(kN) (kN) (kN)
Test 1 74.9 80.9

Case 1 | Test 2| 722 782 80.8
Test 3| 774 83.4
Test 1 | 1274 133.4

Case 2 | Test 2 | 119.8 125.8 125.9
Test 3| 1124 1184
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Table 4. Comparison of buckling load between structural
analysis and test

Structural Relative buckling
. . Test load(test/structural
Test variable | analysis . Remarks
(kN) (kN) analysis)
(0)
Case 1 125.0 80.8 65
Case 2 165.2 125.9 76
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Fig. 3. Comparison of buckling load between test and
structural analysis,
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Fig. 4. Stress—strain curve of pipe support(V6)(without
horizontal connector),

200 400 600 800 1000 1200

553333
332332

13
cooooo

SHS(KN)

<1200 -1000 -800 -600 -400 -200 0

vYyE
Fig. 5. Stress—strain curve of pipe support(V6)(with horizontal
connector).
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