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An Experimental Study on the Rotational Stiffness of
System Scaffolding with Pocket Type Connection

Chung, Dae Hyun', Jang, Nam Gwon', Won, Jeong Hun*"

'Graduate Student(Ph.D. Course), Dept. of Safety Engineering, Chungbuk National University, Seoul, 28644, Korea
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Abstract - The connection of the system scaffolding between vertical and horizontal member has a significant difference in
rotational stiffness depending on the connection shape. However, there is few research on the rotational stiffness of pocket type
connections. This study proposed a bilinear rotational stiffness model of the pocket type connection of the system scaffolding
through analysis and experiments. Results showed that the initial rotational stiffness of the bilinear model is 28.378 kN-m/rad,
and the later rotational stiffness is 1.450 kN-m/rad. The yield of the pin and the pocket has a dominant effect on dividing the

initial and later rotational stiffness.

Keywords - Connection, System scaffolding, Rotational stiffness, Pocket type, Bilinear model
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Vertical pipe

<+—Pocket

(a) Shapes and names of parts

¢ =HD, t=Ht ¢$=VD, 1=Vt

Pocket-T

L

Pocket-B

Pocket-H

Pin-B Pocket-w (Unit: mm)

(b) Abbreviation of detailed dimensions

(c) Shape of connection

Fig. 1. Shapes and dimensions of pocket type connection

Table 1. Detailed dimensions of pocket type connection

Actual measurement
Part Specifications
(mm) Mean SD Error
(mm) | (mm) (%)
HD 42.9 42.92 0.11 0.0
Ht 1.8 1.81 0.06 0.6
Pin-t 9 8.99 0.07 —0.1
Pin-T 29 29.05 0.08 0.2
Pin-H 60 60.44 0.32 0.7
Pin-B 23 23.22 0.15 1.0
HD 48.6 48.74 0.08 0.3
Ht 23 2.26 0.11 -1.7
Pocket-t 3 3.09 0.07 3.0
Pocket-T 31 31.19 0.14 0.6
Pocket-H 40 40.21 0.22 0.5
Pocket-B 27 27.26 0.20 1.0
Pocket-w 18 18.13 0.09 0.7
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Table 2. Material properties of pocket type connection

Steel Yield | Tensile Eloneation

Part r:ge strength | strength ° (O%a) °
& (MPa) | (MPa) °
Vertical pipe SGT550 | 639.0 | 706.0 22.0
Pocket SPHC 211.7 | 3385 483
Horizontal pipe | SGT550 | 698.0 | 724.0 19.0
Pin SS400 273.0 | 4458 27.8

Data obtained from a mill sheet certificate
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Fig. 3. Deformation shapes and von Mises
stress distribution
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Fig. 4. Moment-rotation curves resulted
from analysis model
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Fig. 5. Overview of the test setup
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Fig. 6. Test configuration and measure points
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Fig. 7. Strain gauge location of specimen 01 and 02
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(b) Pin (c) Pocket
Fig. 8. Deformation shape after being test
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Fig. 9. Load-displacement curves of each LVDT
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Table 3. Maximum moments of specimens (Unit: kKN-m)
Mean SD Coefficient of
variation
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127 ;
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10 |1
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Fig. 12. Moment-rotation curves of tests
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