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A Proposed method of the Strength Calculation of Pipe Support
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Abstract : Even though there is a guideline for the required strength of pipe support in inspection, it does not mean
the nominal strength which can be used for the form work design. And, Concrete Specification defines that the pipe
support should be designed according to the steel design guidelines but the design details are not provided, such as
buckling length and the sectional modulus, etc. For the better prediction of strength of pipe support, the slenderness
ratio of support which reflects the boundary condition should be considered. In this paper, the elastic buckling
formula based on the slenderness is derived. The formula contains the strength reduction factor that consider the
strength deduction caused by initial lateral deformation and is 0.65 consistently regardless of boundary conditions.
And the coefficient of effective buckling length is calculated from the experiment.

Key Waords : pipe support, ¢lastic buckling strength, effective slenderness, coefficient of buckling length, initial
lateral displacement
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Table 1. Notation of specimens

manu- " loading testing
facturer composition length method method
K L 4(4m) 3
S \S/; 5(5m) - I}‘,’; i@
H 6(5.8m)

@ General pipe support composed of external and internal pipe

@ A supplemental pipe attached into general pipe support for 5 or 6
m long support

@ Kanife-edge loading test

@ Flat plate loading test

® Timber stringer is laid on the top bearing plate

® Timber stringer and lateral bracing is used

Table 2. Inspection results of testing specimens
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Fig. 1. Buckiing mode when each end is hinge

Unit(mm)

\—H& Kv4 KV5 KVé Sv4 HV5 supplemental pipe
total length 3995 5000 5800 4000 4936 1795
length 1697 2197 2198 1703 2202
;’i‘;'e diameter 60.4 604 603 60.4 60.7
thickness 2.15 220 2.15 236 240
int. diameter 48.5 485 484 486 486 485
pipe thickniess 233 2.30 2.36 238 246 236
thk. of bearing plate 561 553 5.56 577 547 546
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Table 3. Strength and swing amplitude of specimens

specimens swing | SWiNg amp| strength | No. of
pe amp. (mm)) length (%) | (kgf) | specimens
N 9 2.5 878 5
KV4- P 96 24 3405 4
@my | pr 98 25 2341 3
P-TL 98 2.5 4179 3
N 106 2.7 912 5
SV4-
(4m) P 93 2.3 3134 10
P-T 99 2.5 2300 10
N 112 22 560 5
KV5-
(5m) P 122 24 1709 5
P-T 112 22 1363 5
N 82 1.6 606 5
HV5-
(5m) P 103 2.1 1580 5
P-T 99 2.0 1206 5
N 56 1.1 569 5
KS5-
(5m) P 68 14 2194 5
P-T 55 1.1 1602 5
N 134 23 433 5
KVé-
(5.8m) P 94 1.6 1545 S
P-T 80 14 1102 5
N 190 33 383 5
KS6-
(5.8m) P 165 2.8 1239 5
P-T 165 28 1132 5
rem. mean=2.1 total 112
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Fig. 2. Correlation of experiment with theory in knife—edge test
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Fig. 3. Relationships of force ratio and initial displacement ratio
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Table 4. Coefficient of eftective buckiing length, K

specimen P type P-T type
Kv4 0.53 0.64
Sv4 0.55 0.64
KV5 0.61 0.68
HV5 0.64 0.73
KS5 0.51 0.60
KVé 0.53 0.63
KSé6 0.58 0.60
mean 0.57 0.65
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