SHIP ENGINEERING AR TR
Vol.48 No. 6 2026 B 48 %, 2026 5 6 1)

i RLTE Say AR N R ARR SN

g B &2 FAES
(1. BEREET EERD ROERAR KX%aa5, ki 201913; 2. FEENHABEARKE FEeHARSEE,
g 2014185 3. LiACIE R, a. R TREREFE AR b, MANEFESEMN TR, L 2002400

W E: (B ARERAEMR R E W REE G, R R T AN £t & 7wk
TER T A BRI, [ R R R TR, AT L E R TR BB T ERRGLE LK
R MR EEHFRRB I TREFEI . REFEERENB-LB L. SIMRAELH
W BRFAEME. EHRAEXREFTTERRAERFH— 3, ElEm L, #REFLELR
B, BAGHE EWBAN . [ERIARERRH, HEBTLERERBAGEA, EHREMGE
ENARATHRARAGEZE LA BHRETENTMEL (SRR KRT AR AENTEREL
HRESE,

XEIR: A RMARE; ABEX; BEA

FESES: U663  CHIFERE: A [DOI] 10.13788/j.cnki.cbge.2026.06.05

Experimental and Simulation of the Crashworthiness of
Side Shell Stiffened Panels

MO Xiaojian', YANG Lei?, LI Chuntong’
(1. Shanghai Zhenhua Heavy Industry (Group) Co., Ltd., Changxing Branch, Shanghai 201913, China; 2. Faculty of
Intelligence Technology, Shanghai Institute of Technology, Shanghai 201418, China; 3. Shanghai Jiao Tong University,
a. State Key Laboratory of Ocean Engineering; b. School of Ocean and Civil Engineering, Shanghai 200240, China)

Abstract: [Purpose] To study the crashworthiness of high-strength steel side shell stiffened panels, static
load failure experiment is designed and carried out on the side shell stiffened panels under the action of
parabolic punch. [Method] Deformation and damage process and failure mode of the punch acting on the
strong components of the stiffened panels is analyzed through experimental records. Perform numerical
simulation analysis on the failure experiment of the side shell stiffened panels. The numerical simulation
results show good consistency with the experimental results in terms of loading force displacement curve,
outer plate crack shape, crack generation location, and structural failure mode. On this basis, the influence
of strong components on the structural failure is studied under different impact locations. [Result] The
research results indicate that as the offset of the impact position from the strong component increases, the
structural anti-collision performance shows a trend of rapid decline followed by slow rise and then rapid
decline. [Conclusion] The research results can provide reference for improving the crashworthiness design
of ship structures.
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Fig. 1 Scene of Bow Vertically Colliding

with Side of Ship
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Fig. 2 Static Failure Experiment Plan for Stiffened Panels
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Fig. 3 Dimensions of Punch for Experiment (Unit: mm)
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Fig. 4 Dimensions of Stiffened Panel of Experiment (Unit: mm)
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Fig. 6 Loading Force Displacement Curve of Stiffened

Panels Failure Experiment
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Failure Experiment
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Fig. 12 Simulation and Experimental Comparison of Fracture Situation of Stiffened Panels

FHE 11 ATAL - I EUE ) B2k 5
RIS —8, TERZEBIA Z ATt 2 2
BOR B M p) 45 5 o BUME 1 045 BIUAR SRR R AR IR 4%
Fi N 675 kKN BRI N 100.2 mm, 5iR56 45 AR
b, ARZE0 8 14.6%A1 6.8%. 17 E 455 5645
RAEAE 22 1) R BRI AT U9 4. SE fy BB R R 25
FESRRES IS AT . ARG X AR B8 )R
BRIRTS MO ) S R 2= S R R e s Bk
IR 25450 2 5 B5OMR 2R 45 A6 70 5 P AW BE i) ok, g
M 1 B SR 45 B 22 57

’_5__5’_5__5_

|

Tt — 1 B

iv4_J%@% w o
4]

T
4
5
E 10 IREEHEZLCHIRERUER (B mm)
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Fig. 13 Simulation of Deformation and Damage Process of Stiffened Panels
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Fig. 15 Fracture Modes of Outer Plate Under Different Offsets of the Punch (Continued)
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