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Abstract; A standardized foldable variable height lightweight operating frame for construction has been
designed. Through theoretical calculations and numerical simulations, the horizontal bar force, vertical
pole axial force, and anti overturning stability calculation, as well as the overall force and instability
analysis of the folding frame, have been carried out to ensure the safety and reliability of the structure.
By using aluminum alloy materials and arranging ladder openings reasonably, the problems of complex,
heavy, difficult ladder installation, and personnel difficulty in operating scaffolding such as steel pipe
fastener scaffolding and plate fastener scaffolding can be solved. Through the bottom support, the safety
risk of easy overturning of the climbing operation frame and the illegal operation risk caused by the bottom
rolling wheel are solved, and the structural stability is increased by setting slant support. Combining
economy analysis, this paper compares the number of upright poles of steel pipe buckle operating frames
under the same conditions. The research results indicate that with the increase of turnover times, the new
operating frame can significantly reduce manual installation time and achieve cost reduction and efficiency
improvement.
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Fig.2 Components of new type operating scaffold
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Fig.3 The horizontal bar bears the load

it THAE- 5 AR E AT A ST 2R ER 1. 511kN, &5
F )2 7378 0. 755kN, e K& Hi R 0. 112 3kN + m,

F R A I AR W, =2 774, 76mm’ | 115
5 R T B S AR ST R 40. 472MPa, /N T48 4 4 4
BHEY FLVFIRE F 200MPa.,

2) BRIERHA

B e KB TH R Z5 0 1. 791mm, /N T
AT 5. 33mm,
2.2 WFFRZINHE

A S PR AT, 25 8 A EE A 1 3 7 2
R, U, 2 501 25 S8 R A 84 oA i A 28044 il
GIE[EETHE L

B Y (AR Ey = A S N ]
WIHEMT .

NI
= o, < [f] (1)
KA N, AR B B R SEAF Al ) i
THE ;o RO Z EF R RS E R A, ST
BRI AL [F] RS FF BRI

4 32 B2 X far 2R, XU 2B (4% GB
50009—2012( FIZE A far 4R AE) TR,

N, M,
:¢AO+V<UJ (2)
K. NV, N7 B AT B AE TR SEAT ISl 5 0 st
{8 M, A5 ST AT B i U 8RBT 7™ A 1
{5 W ST AT R TR

RS WIR Y 32 22 B AR b T I 7 4R
THREE RN 41, 199MPa, % 8 X gk i, 11545 50 R
80. 891 MPa, 3/ AT i Fst i P i 223K
2.3 bR E A

HR A5 037 3 36 0 3K, A8 0K A 45 ) 0 1 RS
2 AR B (2% 75kg) [ T, H S A 5Mi,
J17% JE 0 77 it B 30kg, JI2E B ALTE AL R 1. SkN AF
FAAEZRR I 2% 200mm &b, H 334 0. 3kN 1EHAESE
HE 300mm 4b, [FIRE, 224K {5k 0. 725kN,

AT ERHER BRI LA RN 6. 556,

o

o

R o L2 0REE, TR R B RHE
J& AR A% T2 ) YT T R0 FEL DY A AR Y RS
ol 0, Kk, 97 & 40 2 & A AT, W e 1
TR,
2.4 IrSLURIREs b

R 7RG 22 T, 3 T X S A AR AT 2 T
M, 3T Solidworks Simulation 57 K5 44k A PR oA
LI e AT S A | A 2 AN R i S L S N GTE = %S
PN 4 F7R . SEFIEER R HI I E L9, 290« y 2
T IR TS E H . VR I 2075 1 2kN/m? , Jf:
G55 TR Z 80, T BB B8 T5KN fif
2 BV AR E W T 9. 8m/s™ I BE , DAAS 4L
HE,

N AiipciE =
AT
TR R

3 ¥ ECEER
' —

P
x‘J\y"‘;ib/ ’

4 HARFHEREHEG

Fig.4 Boundary conditions and load

BE e EAREE R W (3) B, R
Ramberg Osgood #%8Y & E, f,,,n 43 %) R W A4S | Wi
73 A He B GEfiR B2 ( BISRAN AZ ST 0. 002 B
NN FT) T RAR R 4 A8 A Y R 8L, R AL
n K SteinHardt #3730 (4) 715, HIN R EI%
GB 50429—2007( 41 & a4 Mt i) U,

o o\"
8=E+0.002@) (3)

0.2

10n = f, , (4)
BUARI A S RN 5 Fios /e T, 45
M BAR Y f5t K ASIE A 0. 27mm , 25 ¥ ¥4 5 K S
4 3. 8MPa, A5 1 B AR ASIE RN T3 4105 JE 20K,
SR BERE [, XA BR e A B AT 1 RRAE e il 5
TRZER IR 81 WRRNEBEIRRR, s R
A A TR S AR AL B RO 7. 812,
R EERIPERE R | 5 RS T L 4 R FUHGE
3 BHKHE
BRPFRENIE 6 N, AR B8 1A




2025 No. 22

WA I 25 S 2 AL R B AR AR BT S 5 113

4 2.687¢-001
ﬂ',._ i T l 24636001
w\ R 2239001

T 12.015e-001
" !“i 17916001
1.567¢-001
S8L i X 1.343¢-001
[ B

, 956e-
i\ 'I 6.717e-002
\ |l . 4.478¢-002
.I N 2.239e-002
i | : 1.000e-030

| &

3.829¢+001
B l3.510e+001
X 3.191e+001
\ 2.872¢+001
}" 2/5536+001
: 4 2234e+001
v. v 1:915¢+001
S 1:595¢+001
L 1276¢+001
P~ 9:5736+000
) 6.382¢+000
. 3.191e+000
U 3.778¢-005
' Y

— JEBR77: 2.750e+002

N

W,

7.280e+006
6.673¢+006
6.067¢+006
5.460e+006
4.853e+006
4.247¢+006
3.640e+006
3.033e+006
- 2.427e+006
- 1.820e+006
1.213e+006
l 6.067e+005
7.182e+000

c BERHK
Bs5 HEER

Fig.5 Calculation results
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Fig. 6 Setting-up process of operating platform
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