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Strength of Wedge Joint Scaffolds
by Katsutoshi OHDO*[J Seiji TAKANASHI*, Yasumichi HINO*

Abstract : In recent years, various patterns of the wedge joint scaffolds based on the assembling of the
wedge part of the horizontal member and the guide for the wedge of the vertical support member have
been invented and used in many construction sites. However, there are very few data on this type of scaf-
folds and their performances are still not clearly known. Consequently, the standard of the general type
of pipe scaffolds is applied for this wedge joint scaffolds in construction.

Since the connection joint of the wedge scaffolds is different from the clamp used in the pipe scaffolds,
the strength of the wedge joint scaffolds that are erected based on the standard of the pipe scaffolds is not
known. Moreover, a problem on the wedge fitting at the connection joint of the wedge scaffolds that can
possibly get loose during construction, which decreases the strength of the scaffolds, also needs to be
clarified.

The purpose of this document is to obtain the data that can be used as a standard for considering safety
on using of the wedge joint scaffolds by experiments and analyses. The experiments on 4 patterns of the
wedge joint scaffolds erected based on the standard of the pipe scaffolds were conducted and the effects of
the loose-fitting wedge joint on the strength of the scaffolds were studied by using the Finite Element
Methoddd FEM[ analysis. The results were compared between the cases of the wedge joint scaffolds and
the pipe scaffolds, in which the main conclusions can be listed as follows:

1. Based on the results of the bending tests of the wedge joint, rotational rigidity of the wedge joint which
affects the buckling strength of the scaffolds is lower than that of the clamp of the pipe scaffolds in
some cases.

2. Based on the same experiment condition of applying vertical loads on all vertical supports of the 6
story-3 bay scaffold, the strength of the wedge joint scaffolds is higher than that of the pipe scaffolds.

3. From the results of the horizontal load tests to prevent failure from buckling of the wedge joint
scaffolds, it is found that the cross bracing should be used in the same way as the pipe scaffolds.

4. The FEM analysis on the buckling strength is found to be very effective and gives very close results to
those obtained from the experiments.

5. From the FEM analysis, depends on the location of the connection joint that the wedge fitting got loose,
the buckling strength of the scaffolds can decrease a lot, even there is only one place of a loose-fitting
wedge. Especially, if the location of the loose-fitting wedge of the horizontal member is near the location
of ties, the buckling strength can considerably decrease.

Keywords ; Wedge joint, Scaffolds, Buckling strength, FEM, Construction
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Table 2 Results of the buckling tests on 2 or 3 story scaffold.
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Fig. 29 Comparison of buckling strength between pipe scaffolds and wedge joint scaffolds.
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Fig. 30 Comparison of buckling strength for different span lengths.
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Fig. 31 Comparison of buckling strength for different wedge fitting conditions.
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Table 3 Results of buckling tests on 5 or 6 story - 3 bay scaffold with ties.
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Table 4 Strength per support based on the buckling tests to apply the vertical loads on all supports of 6 story -

3 bay scaffold.
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Fig. 32 Relation between horizontal load and displacement of the horizontal load tests.
ddoDodooodoooobooooooooaa



gooboooboodgn

goooooboboboboooboobobgoobooon
gooooobobooboobobooboog

Fig.3200 0000 400000000000D00O
gooooobobOoooooobooboobogooon
gooooobobobooooboobobooon
ooobooooboooboooobooolobgoooon
00obOoO0o00oDbOO0oOobooo4X400zo Do
Fig.210 00 00000000DO0000000DO
goooooboboboooooboboboooon
gboooooboboboboooobooboobooon
gooooobobobooooobobobooon
gboooooboobobobooooboobgooboon
goooooboboboooooboobobgooon
gooboooboboboboooobobobooon
goooooboboboooooboobobgooon
goooooood

6. OOODOOOO

6.1 OoOOOOOoOoO

gbobgoobooobooboboboooobono
KrO0DOOODOOOTable 5S0O000DO0O0O0DOOODOS.1
UlMoOo0o00000000Fig.26000Fig.270
goboooooboooop/o0m7mooobOon
OD00K.O0000000Fig.A1—-A0 D MO 0O M 20
00000000000 0DbO00b0ODFie.28000
gooobobgooboboooobobo kbooo
go0M@e@oDoU0DO0U0DOO0OK-00000

Table 5S000000O0O0OC0OOOOCDOOOOCO
goooooboboboobooobooboboooon
gboooooboboboboooboobobooboon
OK0000000D00O000000O0DODO0O0O0n
goobobkp00CO000000ODDODOOODn
goooooboobooooooboobobogooon
gooobobooobooocooboboooobogon

gobobbooooboboRK-00000000000
goobooobobobobooooobooboooo
goobooobooboboboooooooboobogon
ooooooboob z2oooooo
gboobooooooboobobogooooboonDo
gobd Kp0,A,B,C,DOO0ODOOODOODO
gooboobobobobooooobooboobogon
gbooobooboboobobooboob A, B,
¢, bobb00booobobobbOooooobobboOon
gbobooobooboboboooboobon

6.2 000000 OODOO

Table SO OO0O0O0OO0ODOODOK-00000O 10
ooooooooogo 3.20 z00De0ommOO0 O
gopooo0o0 3.820 60 300000000000
oobooooboooooboobobooobOooos.s
0200000000000000 20000000
O0O0OOTable 600000000DO0O0OOOOOCO
oooboo0obo0oboboboooooboobo 200n
goboooooooobOm1lmoboooobooDo
Table 60000000000 OODOOODOOODOO

Table 60 003.20 200000000000DO0OO
gobooooooooooooooobogooDs.gam
60 3000000O0oo0oboooboboobbooDo
gooboooboboboobooobobobooooo
Fig.110 00 20000000000000000O0O
goobooboobobobooooboobobgoon
gooboooboboboboooooboobobooon
goobooboobobobooooboobobgoon
goobe030b0bobDOooooboOobOobDOon
goobooobobobobooooobooboobogon
gooooobooog

6.3 000000 ODOOO

MBMp/o003.010000000ODOOODO

Table 5 Rotational rigidity of the wedge, K, based on the performance tests of the wedge joints.
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Table 6 Comparison of buckling strength between experimental values and calculated values by Eq. (1).
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Table 7 Comparison of buckling strength between experimental values and analytical values by FEM.
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Table 8 Results of FEM analysis that considers the effects of the wedge fitting condition.
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Fig. 33 Buckling mode of 2 story scaffold by FEM analysis. Fig. 34 Buckling mode of 3 story scaffold by FEM analysis.
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Fig. A1 Relations between load and displacement from the bending test of the wedge joint type A (driving direction).
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Fig. AZ Relations between load and displacement from the bending test of the wedge joint type A (pulling direction).
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Fig. A3 Relations between load and displacement from the bending test of the wedge joint type B (driving direction).
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Fig. A4 Relations between load and displacement from the bending test of the wedge joint type B (pulling direction).
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Fig. A5 Relations between load and displacement from the bending test of the wedge joint type C (driving direction).
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Fig. A6 Relations between load and displacement from the bending test of the wedge joint type C (pulling direction).
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Fig. A7 Relations between load and displacement from the bending test of the wedge joint type D (driving direction).
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Fig. A8 Relations between load and displacement from the bending test of the wedge joint type D (pulling direction).
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(c) P/ 6 =1.0474 kN/mm
pP/od000001.1747kN/mm ; D 000000O00O00OK-O9.28kN-m

Fig. A9 Relations between load and displacement from the bending test of the clamp of the pipe scaffolds.
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