fil A TR Fast 23
- 212 - PACKAGING ENGINEERING 2024 4F 12 H

2 BEFMEL STEREN=EARS HEMEF %

HE Y, HwEN E‘uﬂ(’ﬁ?ﬁa Fxg®
(ZMAZE R a LB E ARV b Ak, =M 730070 )

E. B¢ RARERRTFHPATRYRELERGEHRELT %, BEAETREERBIR T Fik 4
STEMRERETHOERRMEYE, B3N FoMELTFHFTE, ELAREHT SRR IDMERTIEA
WAL B ARG BCF AR, FFUNFERAF TS, BTHESL (LTR) ARH-FHEEFHRES . RAK
A MR K kAT R AR, FRRMEEA B, JFF A Matlab 2 4F 2047 = 2 5 B B a9 2

R BRBEZLEGTESAAR, SEEEFEAEARGEEF ZHATHRAL, thALFT E4hT A 03873, #ﬂ%
T % P hn iR A A AT L ﬁ]ﬂ#i/ﬁx?%ﬁWﬁMK@M 579, BREAARME T A ELHE, T4
Fo 3 B E R, iﬂf]éﬁéﬁﬁﬁﬁﬁk RERNERE, G FRMTILE THEMMA =4 G H 0 HEAH

HFik, wBMEAKRRELERR T RYREH ARG EMR, RALT EMABTTH, RV T %4
e S ME%J}] TW%}%Wﬁé&iﬁi FRFETAEEBA R, SFEREEFEL LA FNE
KB AFIEE; KEM A, HAEMB KA &, Maok; T4

hESES: TB48 iﬁk*ﬂ‘:mﬁg: A MEHS: 1001-3563(2024)23-0212-08

DOI: 10.19554/j.cnki.1001-3563.2024.23.023

Method for Constructing a Three-dimensional Load Distribution Map Considering
Vehicle Axle Load Ratio and Bending Moment Extreme Values

YAN Jun®, QI Ronggang®, LYU Weidong®, WANG Haodong"

(a. Institute of Mechanical and Electrical Technology, b. School of Transportation,
Lanzhou Jiaotong University, Lanzhou 730070, China)

ABSTRACT: The work aims to investigate precise quantification methods for weight distribution in truck
loading balance, with the objective of providing guidance for practical cargo loading operations. Focusing on a
certain brand of truck under standard load, a balance equation was established through mechanical analysis, and a
mathematical model with the optimization objectives of optimal axle load distribution and minimizing the bending
moment of the carriage was established, and constraints such as the allowable bending moment of the carriage, load
transfer ratio (LTR), and average density of goods were incorporated. An improved simulated annealing algorithm was
adopted for iterative optimization to search for the optimal loading layout, and Matlab software was used to draw a
three-dimensional load distribution map. According to the three-dimensional load distribution map, the loading plan
generated by a certain loading platform was optimized, with an axle load ratio of 0.387 3, which was closer to the ideal
axle load ratio than the original plan. At the same time, the peak bending moment of the carriage was also reduced to 4
579. The overall performance was that the distribution of the total center of gravity of the goods was more reasonable, and
the bending moment and shear force diagrams were smoother, indicating a significant improvement in the vehicle's load
state. In conclusion, the method of constructing a three-dimensional load distribution map considering the axle load ratio

and bending moment extreme values can solve the problem of precise distribution of cargo weight in specific truck
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loading scenarios, optimize the vehicle's load balance, and reduce safety hazards. Example verification proves that the

method can be used to generate loading guidance maps and adjust the loading layout, which has guiding values for actual

loading operations.

KEY WORDS: highway transportation; loading layout; improved simulated annealing algorithm; axle load

distribution; bending moment
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