2025 12 A KRiE T2 Dec. 2025
%128 EF 642 B Port & Waterway Engineering No. 12 Serial No. 642

MERE=REZEARITHHT

R, thExE®, £59'
(1. BRILFRER FAITARA, LA BB 276826; 2. LWAKILKSE KAl ERIAEFR, LA &% 271000)

WE. IR MMEMRITEEGGEME, THRLXEKRAIE R, REARZAIZT, AR EGRAR, A=
AR IVARRA S, ERARAKMSE ANSYS, M@ mB A, mEE(ALBHRR) . MBE (HEXBHHEMR) FEE, &
SFRFKINTRE, ERARMEARRAZEFSLEEFREL, AE1TH I, SO AR T AT EZEMFGE S, B
BARJE . BAAAG IR S, EREN, ERFEELMEE AN, WE G EGKRALT R ITEBERKE S HH PTG,
12 R e KALR:, @M, IHBERRBE AL 0%, SanEd it AAWAN, RE ALHHEMRG A MR
KB 8 R T B R M EAR 30% ~40% , SRR ET M A4 50%, AERTGIER T IEEE L L,

KW, ZARIT; mE; AFRT; ANSYS

HESES . Udl. 1 XHEFRER . A XEHS: 1002-4972(2025) 12-0137-09

Spatial finite element analysis of triangular gate before and after reinforcement
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(1. College of Architectural Engineering, Rizhao Polytechnic, Rizhao 276826, China;
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Abstract: Reasonable anti-collision reinforcement of the gate structure can effectively reduce collision risks
and ensure the safe operation of the ship lock. To study its collision avoidance effect, taking the triangular gate of a
ship lock as the research object, using the finite element software ANSYS, three kinds of models are built: before
reinforcement, after reinforcement ( straight-line anti-collision plate ) and after reinforcement ( broken-line
anti-collision plate). Considering the open and closed status, forward and reverse water levels and different impact
point positions, 17 working conditions are constructed. The stress and deformation of the main components and the
support reaction at the pivot seat and hoist rod under different working conditions are compared and analyzed. The
results show that, when the ship impact force is not considered, the maximum stress of each component of the gate
after reinforcement is reduced under the forward water level, but the maximum stress of the panel and main beam
increases by about 30% under the reverse water level. Under the impact force of the ship, when the ship hits the
column and the middle straight arm, the maximum stress of the gate component with the straight-line anti-collision
plate is 30%—-40% lower than that of the broken-line anti-collision plate, and the maximum deformation is reduced

by about 50%. The anti-collision performance of the straight-line anti-collision plate is better.
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Fig.1 Triangle gate of a ship lock before and

after reinforcement
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Fig.2 Triangle gate structures (unit: mm)
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Fig.3 Action of hydrostatic pressure (unit: m)
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Tab.3 Calculation conditions of triangle gate
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Fig. 4 Impact point position of triangular gate before and after reinforcement
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Fig. 5 Equivalent stress diagram of gate panel
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Fig. 6 Calculation of main beam (unit: mm)
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Fig.7 Equivalent stress of gate main beam
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Fig. 8 Equivalent stress of vertical longitudinal beam
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