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Design and Simulation Analysis of Bare Packed Large Sheet Glass Container
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ABSTRACT: In response to challenges such as deformation due to moisture susceptibility, poor durability and
non-reusability associated with the wooden crates of large sheet glass for railway transport, the work aims to design a
secure, reusable, disassemblable, and bi-directional bare packed large sheet glass container transport frame for railway 35 t
open-top container. The container transport frame was designed in accordance with the "Steel Structure Design Code" and
the internal structure of open-top containers. Subsequently, adhering to the "Railway Cargo Loading and Reinforcement
Rules," adverse loading conditions were considered to determine reinforcement solutions, and the forces acting on the

container transport frame were calculated. Finally, the collaborative simulation techniques of SolidWorks and ANSYS
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were utilized to establish a CAE model of the glass container transport frame, and a finite element analysis under dynamic

loading conditions was conducted. The stress values at the weakest points of the longitudinal, vertical, and lateral restraint

components of the container transport frame were determined to be 186.44, 184.82, and 168.98 MPa, respectively. The

corresponding deformation values were found to be 1.30, 0.36, and 0.75 mm, all in compliance with specified standards.

The results indicate that the large sheet glass container transport frame is secure and reliable, effectively reducing

glass breakage rates. It aligns with safety requirements for railway cargo transportation, providing a robust reference for

the design of similar container transport frames for railway sheet goods.

KEY WORDS: 35 t open-top container; large sheet glass container transport frame; loading reinforcement scheme;
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Tab.1 Technical specifications for large sheet
glass container frame
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Fig.1 Overall structure of the large sheet
glass container frame
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Fig.3 Longitudinal restraint component
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Fig.4 Vertical restraint component
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Fig.5 Lateral restraint component
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Tab.3 Force value calculation results

Qe B EEEET XU R BEEET)
TN N/KN QwkN  WKN FwkN FwkN

460.973 62.330 172.674 0 186.984 83.379

23 KESLYRER

1) SR siaL i A

GER Ll i ] 5 SRR AG NI PR 1 1, Ak
NG Y E

AN=1.25 (N+W) —F ss=-5.467kN <0, FaE  (2)
R, KRB 2 & AN a i sl , m 22200
mBRAZA, AT R Ik B RS hmRS Bl o

3 AWMWIEERERERITOH

3.1 HmBRAIA S

I\ 1 BRASL AL PEAT BROC o A ULIAT 6 R 7 P&l T
R, AFTOT, dF TR Z KRB vt
L EE . BARTIE, O im] BR AL P B s o L

T5 by 5 1) A SRR RS A e T o7 R, N R
186.44 MPa, {IXF Q345 55 — T HiFH N J1 293 MPa
(5 TH A RECN 1.18), SREE BRI, A
B EBE A7 5 bk I 1) AH B2 A R A 00 3R T 67

B, AN 1.30 mm, <2 mm, 55 HE .

20.715
9.1473x10 35/

K6 Ghim BRALAAEN ) =
Fig.6 Stress cloud map of the longitudinal
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Fig.7 Displacement cloud map of the vertical
restraint component
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restraint component
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Fig.9 Displacement cloud map of the vertical
restraint component
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