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Internal Force Calculation Method of Wooden Box Structure with 4X Frame
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ABSTRACT: The work aims to propose a solution method of the internal force of the wooden frame structure by taking
the wooden frame structure for heavy-duty packaging and transportation as the research object. With 4X frame structure
as an example, the empirical simplified statically determinate truss and non-simplified statically indeterminate truss were
theoretically solved by analytical method. Based on ANSYS software, empirical simplified statically determinate truss,
non-simplified statically indeterminate truss, beam model, beam and rod combination model and solid model were estab-
lished respectively, and comparative analysis was carried out. The results of finite element analysis were highly consistent
with those of analytical method. The maximum axial force of empirically simplified statically determinate truss exceeded
the maximum axial force of non-simplified statically indeterminate truss by 15%. The calculation results of beam mod-
el, beam and rod combination model and solid model were highly consistent with those of the non-simplified statically
indeterminate truss. The simplification of frame structure by empirical method often leads to large errors, resulting in over
packaging design or under packaging design. The modeling process of beam and rod combination model and solid model
is relatively complex. The beam element is selected for numerical calculation and analysis of the frame structure for

wooden box, which not only has high calculation accuracy and fast analysis processing, but also has good adaptability to
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complex working conditions.

KEY WORDS: heavy-duty packaging; framed wooden box; force method; statically indeterminate structure; numerical

simulation analysis

H A T S RO RS R, R it 18 Y
SR LA B IR . HAT, ARRIIRR H A A& ik
B2 Z —, HEAREN I 5 R R A 2R 3045
1, o E R K E R R i T R
WA, ERURFIRESRMES , IR ERIT A
TGS AR T AT IS T RUARH HE SR 450 R HLA%
K, XSRS EOR T, SLHR T EORAE S A i
THRABESE, LA R, HATS AR5k E
T AT A BROCIEDY, AR BTHE L 45 4 — fie o o
SELH, RIBURBTETT R LR 2%, NIRRT A
AR T 73k, Xof T R A SR 2R 235 ) 1) 1 A 18
HHRAREREE L,

T T A RSN R (VB BRSO 53 T , 25 T 2 )
FIHT ANSYS SRR T HEZRAHS BYA BROCECRL, Jf
PEAT TR RS . UM BOE S TR T, £
AN T S I AR YA S PR LR B R,
AT T 2 TOURE AT, BB B2t 215 528 i
LR A R — 2 A SO E bR B AR
HEFAHAT TEUEEBINT, 5T 2 TOO AR 4]
AT T AL ARSI T ANSYS B3 ARF (1AL
ARFYPRERG O IEAT TR AT BRI R A
BROCERPE AT T LR AR IR e Y /R B RE T, T 45
VRRL T3 53455 B AR | WA T 1 et it . AT
SEPIRIH ANSYS BT T IRE AL fl T AHE AL
AR I A TERE, Oy HEZR S AR AL T KRR
TEXTHEZLZE K (ST IR 3T 7 T, 32 i 004X
HEZREEH AL AT, IR e 1 8 ARATAE % 14T
KALHE, BRAT T E RIHTIREE R, IR U AT T kR
T AATRIN 7o SRR IR 1X HESRAEE o i e A
IRESMI AT IR AR AR, TR, 1X HEZRh A %

GERINES

EHEA

FIFF o B AR REAEIL G e TR I T 1 5, RIS
GEFEREIR T O A R R AR T o 1 SR
PR T o3 i AT i DA SR iR e U A MT AR Y AR TR B
T R ) R et AR R R 3t P B H BRBOR AR SE T
T TR N 1ok AR, A H R, %
Dy ikl e, HICAURN AR T VbR 2 .

SR AR AR A JTAE SR 25 4 I R RS AR SCLUAE
DR P Y AX HEZRZE R A0, REBURMTEE, 7
T AT AL B e MT 2R G5 K . TG ] Ak R 5 s M7 4 85 4 A ot
ZIATHIER M , BT ANSYS (i E -5, 4r3ldsr
fRI AL e MT AR EE PR R | G fT AL AR F e M4BT | TG
RIS | QAT AL A AR | SRR X i dirah R
SR TR A S AT X AT, 45 R A SR 2 F P
1AW DT R L, Ry 52 44 e o K 0 HE SR 25 44
B, mA BT R ST 4

1 KRERERSHFR

A28 FHHE B RFE 04 000 T 388 5 Fh R 22 R4 Al 28 B
WE s, HEZRH EHEAR . FHEA . SEHFRHES
FRAL A, — R PN BT ol i i 42, B0 fg e B
e F 24 . LRHEZ M . N. X, K. HK. XX.
KK. KKK JEAHERRAEN ) HESREEH Y 7R oIk 25 S HE AR
EEIE . BB G, DAE 2 oy 4X RESE
o, W E S, RS 3 AN R AZ AT, SR
RHE . FHEAR | T HEARIRSZ 1Y 28 far #1502 15 45 4 1 i £k
Jrial, A LATRAC A AT AR a e o B (1) T 400 2 = i 1Y)
A AR E A AR FHEAR L AL AR L,
RMARBA BT S T HEARZEHRAL, B M SA
TERG PR T s b, A A 92 25 7K a2 3 1l 1) 119

A

3>
>

V4
N

N )
1
)

WEIR

Y

Bl 1

H B+ AR

N0 HE 2R 45 4

Fig.1 Side frame structure
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10 -21210 -21213 —11 110 -11 115 —10 928 —11102 —11 230
11 0 0 10 090 10 098 9903.5 10 084 9101.3
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