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Abstract

The finite element stress of cylindrical joints of a single-layer latticed shell in practical engineer-
ing is analyzed by using FEA NX and Midas Gen software, and some conclusions are drawn that the
cylinder wall thickness and the cover plate affect the stress performance of this joint.
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1. 518

2 A PR SR FRE R OB AR 2, BRGSO /L BARERAT Rl SRR R R 9%
B FEART R [1], PAR BRI B AT I AW B N 2C8CTT i 58 (2] H Al Y 5 A 1 R B AR R R 2 0
BRORSEAERRST 0, XA B2 M 0 MRt FC[3] [4], AR BANARCTT 2 75T T 27T i i Btk F A J ke ok
f—F R, IS SRS B2 A 0 S A A[5]. SRR LERY AL E NANEE
WA ARSI R T KR MBS AR AT T, B T RO E SR, 0 R
iy KA B RKEA LS TR EINEM A AR A MR L B A
G R R RN RS PR RESE TS AT TORE I T M T, sk br TRER SR 1AL
NGB T SRR AL 2 P SSAE R N 0 R 2 i BN R 2%, B AR EEAT I — 4
RS, SR TR AR RN R SE I, B B E R AR, TR T KA
WEAABRE ST, R B K S 70, 5 A R AR T ST, X SEbR TR R A 1R T L.
PR BAE AT R — S8R A 3 S, o R AL AR B JEE AR i AR M 1 SR, X i 2 B AR ) o i
7). SEFSRGERIN g T ETTE, ER R AREE BE R L A B AN T R R
WL W .

AL AP TR, 2 FEA NX Al midas Gen B, % 2 R 52 PR B AL AR T s 2t 474 IR o7
s DABZRIAE AR SR 52 JPERE, M AR AACBE L S BT RN IR

2. TIEWR

A TFE UM E Bt b, & T B HRH B 2Bk M7, BR¥E1E N 29.625 m, ERTbR &N
85.625 m, MFLERRE 75.043 m PL FNPIUEHE K8 AY, hbnrm DL R4 18 80 £ Ry A&, k= MFH
JC R A ZER 5T BRETAHR A H BYEN, PR s R A AR R B AR AR 05
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Figure 1. Element number
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HEAT M. AR S THAHE S5, S “1.218 +0983% + 14X + 084 I6F” M THALT, &
TSR EBAL B KN S R I SBT3 M %71 fERE 6 ARFFE, AFAEARTR N H250 x 150 x 12 x 16,
Teo S 1R, ZLMAHE FR&HEITA I ILE 1.

Table 1. Element forces

F1 EBTAN
LT A 1] (KN) 85 51-y (kN) 59 3-z (KN) H14E (KNm) 54 -y (kNm) Z55E-z (KNm)
1 217.12 3.72 4.84 -0.01 5.91 3.59
2 426.47 0.23 -1.73 0 5.04 -0.84
3 -517.2 0.53 -2.15 0 7.19 -0.43
4 73.77 -1.3 0.31 0 3.56 1.36
5 ~771.88 -1.67 8.14 0.01 8.25 -0.89
6 318.95 -3.75 6.08 0 2.64 -2.61

M 1 aE W, BB, SRR 25070 3570, SRR SR FEVE A, (LA
B S HAL, y FEHIRZ, z B HAE AN ) SR N .

TR X 6 ARITAFI 32 I DLk b B2 1E) AP B Rk 1 2, HERIDLTY RO A PRz 1R
T WAE, ufRitbortr, A DRI E B E LR (2 5 HIT), ZE SN SR, M 5 R

ARSI 5h 77, WA 2,
e
N
217
3 °

.~
A
) A
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Figure 2. Simplified model (axial force, kN)
& 2. ELRE(HA, kN)

MR R T 545 B 2 B ol ) 5 R I 2 AT U, R 2, R, PR IRZERD,
AF] 1%, Pk, H AR BT o A AT R K

Table 2. Axial force comparison of each element (kN)

2. BRTHSIEEE(KN)

BT 1 2 3 4 5 6
AR 217.12 426.47 —517.2 73.77 -771.88 318.95
fET AR 217 422.29 -518.77 74.23 -771.85 320.15

RE -0.06% -0.98% 0.30% 0.62% 0.00% 0.38%

DOI: 10.12677/hjce.2024.136096 895 T AT


https://doi.org/10.12677/hjce.2024.136096

ER2 2

3.2. ARTERNEY

TR RO TR, 6 S AT A A AT 5 ST SRR . S FEA NX SR, F R AR A
AT SE R RN, G2 DY AR SEARA BR TR, A SRR 5N 3] midas Gen HiEATTHE . B4
PR R H BN ITIR ) Q345 4N, A T /BT IR RS2 0 RE,  [BRTE A L 350 mm, AMEHK
450 mm, BEJE3 5L 30, 35. 40. 45. 50. 55. 60 mm, [F]F 2 RE B A A 5 0 2 AR o5 A (R AR R i
20 mm)tETE, A RRITERLNIE 3 Frs.

Figure 3. Finite element calculation model

3. BRTITERE

4, HEERDHR
4.1. EFEETER

HRHE midas Gen HUTHEESER, AT RUACHIRTAE L BRI SR BT iR AT RN 7 (von-Mises I 7)WL 4
3, XN 2R UL 4, DLEEJE 60 mm yARF, Nz B 5 Fs.

HIEIR TG, BUREAREEIRE Y 30 mm I, 4% s AT RIS A 4% (0 5 KA 280 27 K T4 14 Je A2 7
345 MPa, i [ AT (AR S AR, A AP S 5, AT M A A ) d5 AT RO 7 30 RE S, [ A
BEJE/NT 40 mm (RPARJF /N T L), BRSSO S 2, BE ARSI, A7 RN A8/ B AT F
BEAR, DU AL R BE T, TSR mAT AT KRB, (HERJEIE NS — eV, AR5 i
AR FIRAIE S, B RN J7 3 BT 5 BRI b

Table 3. The maximum von-Mises stress of the element without the cover plate (MPa)

3. REMAT R R TRABHN 1(MPa)

B¥ )5 (mm) FAF A A4
30 347.1 347.1
35 270.39 270.39
40 198.75 193.99
45 175.44 169.26
50 159.21 146.61
55 148.48 145.36
60 141.98 124.43
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Figure 4. Maximum von-Mises stress curve at the joint (without cover)
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Figure 5. The stress contour plots at the node (without cover)
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4.2. EHEEER

AR P i 35 ¥ B 20 mm JE RS, H4E midas Gen fiHE 45 R,
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Table 4. The maximum von-Mises stress of the element with the cover plate (MPa)

=4 BEWAHELRTHREXEYRI(MPa)

EE )& (mm) LRES B AE A i
30 153.97 120.54 98.05
35 144.9 100.79 91.31
40 136.74 87.51 86.78
45 128.28 92.56 83.28
50 125.43 97.25 82.96
55 125.14 90.5 78.81
60 122.14 98.94 76.83
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Figure 6. Maximum von-Mises stress curve at the joint (with cover)
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Figure 7. The stress contour plots at the node (with cover)
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SEVEFE,  BREARRA RN R TINK  [FIN AT B A iR R 24 IR AT A 5 ARSI A, 5
B B RN 3 s B FET N 1 8 K IR

8 gt 1 JE AR AR N 5 s A AR AT [ A A i KAT SN A B LU o AT S AR Y
S B E R AR/ AT R AR AT RN 7T, AR AR SR /T 40 mm (RIARJELE/NT 11, A RN 7
BN S SO S, BEJRARERINOR, A RN I8N BRI AT P BEAG D B A A U B s AR 3R AT A
RIS, BB AL — 2Vl Y, BB SR 1R I RURER AR ARG AR R R R,
U B2 e FAO R FE A K

¢ TR AT
300 —o— 14 i B AT

B3 (MPa)

30 35 40 45 50 55 60
BEJE (mm)

350
—o— Jo R AT A
300 —— " i AR PUAL ¢
250

\%200 r

L
100

30 35 40 45 50 55 60
BEJE (mm)

Figure 8. Comparison diagram of stress without cover plate and with cover plate
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4.3. EHARBSEFERTLE

WRTETIR, LR TR A B SRR, SR R RAR G R BT s T T, AR Y
FOT IR 30 F LT AGEAF RO far 38 0 AL S e A, AU R RO AN, B0 F 26 AL R 3
AR A 3R L BLE AN — 52 N AF AL, BL RS AR i e M RAFAE A N E . DU R PAR
FEAREEIE 60 mm. 54U 20 mm A, 7E midas Gen HR A 2 R sl 75, BIFEBEARAEAL g N\
TR SRR AT U5

TR P A AT 3 LR R 9 AL B KA RN A M B B S AR B R X LE LS 6, R AR
TR RER 5 BRI (R AL AR AR IR B KA RN AR ZE RN, ANE 7%, 33E— 20 1 W R fe A A 2
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Table 5. Comparison of node stresses between the overall model and the simplified model (MPa)
2 5. BB SEUARR T SR IEE B (MPa)

LAY IS F
AR 106.07 79.09
fET AR 98.94 76.83

W —6.7% —2.9%

5. 45

RCEE LR TR, R FEA NX Al midas Gen B, o 52 90 72 1 -4 B AL AR T ridb AT R o7y
B, FTRAS AR Y R A1

(1) SEIEAER KB, WS AT R AREC, RERNT 1L, SRECREON R, BRI
Ko 1 RIS 15 = IR LA I AR

(2) ALK P 1 B AR AR AT 1T R R B T FLB AR R JEAE — e Vi A (12 )R LN T 12), i
B RO ST AR AR AR, FARREE RO, WS AR A K.

(3) KA AL BT RIS I PEREEEATIAT, 5 BRI ) T SRR Z2 4 W] 32 T I Y o

i B U, AT M 45 RO AL A M2 Dy 450 mm. WISERHED8 H RAERR I OL, e
FERSME, BRI SER (s BN <5), MR TRt — DXt i
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