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Prefabricated clamping device for vibration sinking of large diameter
steel cylinders

Li Liang, Zhang Tao, Yang Helin", Su Yiru
( No.1 Engineering Co., Ltd. of CCCC First Harbor Engineering Co., Ltd., Tianjin 300456, China )

Abstract: To address the issues in traditional large —diameter steel cylinder vibration sinking construction, such as material
waste, prolonged construction periods, and environmental pollution caused by the need to replace the entire vibration beam
when adapting to cylinders of different diameters due to the rigid connection between the clamping device and the vibration
beam, a rapidly adaptable prefabricated clamping device was studied. By analyzing the mechanical coaxiality requirements for
exciting force transmission, a modular design scheme was proposed that incorporates replaceable connecting plates between the
vibration beam and the clamps. Material selection and mechanical optimization design were conducted for the key connection
structures, and calculation formulas for the radial positioning dimension of the clamps and the angle between clamps were
derived. A prefabricated clamping device based on high—strength bolt connections was designed. lts core connecting plate
utilizes Q355D steel, and a two—stage bolt connection system ensures connection reliability and efficient energy transmission
under high—frequency excitation. In practical applications, the connecting plates can be quickly replaced according to the
cylinder diameter without reconstructing the vibration beam. The prefabricated clamping device enables rapid adaptation and
replacement of clamps, solving the resource waste and environmental problems of traditional processes, improving construction
efficiency and economic benefits, and demonstrating significant engineering application value.
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Table 1 Clamp angles under different engineering

parameters
pe—— e |
waan s |G
VB PRI AT By Bk 1A 22 3Ok 8 k) 7.49
TRHEIA TR 28 (XA 12 k) 5.88
=HHL TR 30 3(XFRE 12 k) 5.49
TS TR 24 (X 12 BEE) 6.87

DA YS TARE 0], 910 5 ELAR R 24 m, K
12 BRUREEA, R S AR
B R B RENEE T 1 MRS, &
AMRENRIE 3 B S SR AR 3 Ak
FEAAHIE o P IRIICHS AR A SR O AR SR, P
AR 0 B BUWARSE T3 e A 6 R R
PEARIERE o 9 ) ELAR S A, S S 4 )
AR R, BT SC B AR PR TR o bR i PE B )
TH

1 REARSFERE SR TER

Fig.1 Opverall structure schematic of the prefabricated clamping device
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Fig. 2 Detailed diagram of connection structure of the

T F AR

clamping device
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Fig. 3 Schematic diagram of the clamping device

arrangement
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