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Analysis of Buckling Load on the Wedge-Type Shorings
. —On Buckling Load of Semi-Rigid Frames without Braces—

by Katsutoshi OHDO**, Yoshimasa KAWAJIRI** and Katsunori OGAWA**

Abstract : In case of concrete works, wedge-type shorings are often used and conventional shorings
as frame-type shorings tend to be replaced by them. These shorings have wedge connections and the
connections are semi-rigid of which flexural rigidity is between fully rigid and pinned connections. The
semi-rigid connections as the wedges contribute to increasing of buckling strength of the shorings,
and these strength is usually examined by the actual buckling tests because the design method of the
shorings with the semi-rigid connections is not clarified yet.

The actual tests can not be performed so many times, therefore it is difficult to examine the strength
of all wedge-type shorings assembled in various conditions. So the strength of temporary structures
like these shorings is usually calculated by simple models with an assumption that the semi-rigid
connection is either fully rigid or pinned one.

Recently, some collapse accidents of the wedge-type shbrings happened. For the purpose of prevent-
ing these accidents, it needs to develop a new design method to calculate the strength of almost all
wedge-type shorings.

In this paper, analyses on the buckling load of the wedge-type shorings were performed by as-
suming flexural rigidity of the wedge connections, which had been confirmed by bending tests of the
connections. Generally the semi-rigid connections like the wedge connections were considered as ro-
tational springs which had no length, but in these analyses the wedge connections were assumed as
elastic-plastic beams which had length, because the length of the connections was very large and was
thought to influence on the results of analyses.

The analyses were performed on three types of the wedge-type shorings and the results were
compared with the those of the actual buckling tests. From these analyses and actual tests, the
propriety of this analysis method was evaluated.

The results are summarized as follows:

(1) From the bending tests of the wedge connections, it was found that flexural rigidity of the wedge
connections could be expressed in two lines.

(2) The buckling loads of the wedge-type shorings in the actual tests were 2.5 times or more than
the Euler’s loads, in which the connections were assumed as pinned.

(3) From the comparison between the analyzed values and the calculated values by the simple equation
which was based on the energy method, the analyzed values were greatly influenced by flexural rigidity
of the wedge connections and boundary conditions of the shorings.
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Fig. 1  An example of a wedge-type shoring.
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Table 1 Specifications of the supports and horizontals.

XAE & KFEH %
Type of wedge | Quality of | Diameter | Thickness
connection material (mm) (mm)
A Support STK500 60.5 2.8
Horizontal | STKS500 42.7 2.5
B Support STK500 60.5 2.8
Horizontal [ STK500 42.7 2.5
o Support STK540 60.5 2.4
Horizontal | STK540 | 42.7, 48.6 2.4
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Fig. 3  An outline of the bending test of the wedge -
connections.
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Fig. 4  Outlines of the wedge-type shorings for the actual buckling tests.
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Fig. 5 Deformation of the wedge connections in the

bending tests.
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Fig. 6 P — § curves of the wedge connections.
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Table 2 Flexural rigidity of the wedge connections.

S UHSHomITRIE

Type of Flexural rigidity, E1J; (kg-cm?)
wedge . Case 1 Case 2
connections
1st 2nd 1st 2nd
A 2.05 x 10%]1.28 x 10%(7.81 x 10°|4.86 x 10°
B 3.56 x 10%(6.58 x 10°|1.63 x 10%(3.01 x 10°
C 1.87 x 10%|5.32 x 10°{7.98 x 10%}2.27 x 10°

1st : Flexural rigidity by first P/§ (§< 1 mm)
2nd: Flexural rigidity by second P/§ (§ > 1 mm)

Table 3 Results of the actual buckling tests.
KRR ERERERFER

Type of wedge- Buckling load (tonf)
type shoring Total Per column| Average
A No. 1 6.5 1.63 1.74
No. 2 7.4 1.85
No. 1 13.0 3.25 3.13
No. 2 12.0 3.00
C 26.4 6.60 6.60
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Table 4 Results of the analyses.
BEATHER
Type of Buckling Euler’s load Calculation by eq. (5) Analysis by F.E.M.
wedge-type |load of test Case 1 Case 2
shoring per column|Buckling [Percentage*{Buckling [Percentage™Buckling Percentage*|Buckling  [Percentage*
(tonf) |load (tonf) (%) load (tonf) (%) load (tonf) (%) load (tonf) (%)

A 1.74 0.56 32 1.68 97 1.92 110 1.42 82

B 3.13 0.86 27 2.95 94 3.47 111 2.84 91

C 6.60 2.56 39 4.74 72 5.48 83 4.39 67

*Percentage of analyzed values to experimental values.
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