202349 A WHHENKFS%MARB¥R) Sep. 2023
539 % 5 1 Journal of Shenyang Jianzhu University ( Natural Science) Vol.39, No.5
NEHS 2095 -1922(2023)05 -0781 - 09 doi.10. 11717/j. issn ;2095 — 1922.2023. 05. 02

B3 B O UHE B T SR AR B A BT 5

' EER,E B, BEW K

(1. REERF A TR, K 30007252, P EEFFFAITE B A FRA R, dLET 100013)

i ZE BN ARFRB ISR LRGN RN T RARE G YR, 28—
FAEEARBATH T E, FE 52 AR RBEABATH B IRKIE, S LMK R
B S B AT AT S W A B de i R 69 R PR T A AT RE A R T X A 45 RO S A
B ATISE | AT RS AT A HAC AT B R TR AR E X E R AT
W IE etk AR 3T AR A 097 vh R T AT 4 EAS T A K AR RAKARE A3t
Bk, R EMMBAEAAMEGHELT, BIREZRNE X H T LA E %
Q235 MEMF RN F L 1K 82. 7% ,RALEILT0. 6% ;¥ 36 EIEMHREF X =
HRER FARBARREHw, Eid BREENEREHTRRALARR S
3B EITAEZ P ARAERE A RAA R I 4R Ao, 7 ey A AKX
WA K 2 M e T R AR I R R

SRGRRAR] R 5 Ve AN A RUHE R T 28 JE TG 5 2 W s A BR AT TR R B
FE 4SS TU731.2 XEARERD A

Study on Bearing Capacity of Ultra-strong
Thin-walled Steel Tube Double Row-scaffold
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Abstract ; This paper investigated the influence of different installation parameters on the bearing
capacity of super strong thin-walled steel pipe double row scaffolding, and proposed a calculation
method for stable bearing capacity. The static failure tests on two sets of full-scale models were
conducted ,combined the characteristics of the structural system to propose a finite element analysis
model that considers the initial bending of the members and the semi rigidity of the fasteners.
Based on the test results, the numerical model was validated and perform parametric analysis on it.
By changing the installation parameters,the influence of the setting method of the connecting wall
components ,the spacing of the upright poles, and the torsional stiffness of the fasteners on the
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bearing capacity of the frame were analyzed to propose a calculation method for the bearing
capacity of the frame based on the stability formula of single pole axial compression. Compared to
the traditional Q235 steel pipe scaffold,the ultra strong thin-walled steel pipe double row scaffold
has a quality reduction of 82.7% and a cost reduction of 70. 6% , while the ultimate bearing
capacity has basically not decreased. The step distance, the setting method of connecting wall
components, and the torsional stiffness of fasteners have a significant impact on the bearing
capacity. The super strong thin-walled steel pipe double row scaffold system has advantages such
as lightweight and high strength,high construction efficiency,and cost savings. The finite element
analysis and experimental results are in good agreement, and the proposed simplified calculation
formula can provide a theoretical basis for the design of such structures.

Key words ; ultra-strong thin-walled steel tube double row-scaffold ; full scale test;semi-rigid ;finite

element analysis ;calculation length factor
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Table 1 The erection parameters of super

thin wall double-row scaffold
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Fig. 1 The schematic diagram of ultra-strong

thin-walled steel tube double row scaffold
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Table 2 Basic mechanical properties of the materials
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capacity and FEM results
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Fig. 11 Parametric analysis of the erection parameters influence on the bearing capacity of scaffolding
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Table 4 The stability coefficient of super strong steel pipe with different initial defects

KA Pr/100 ®1/200 Pr/300 ®1/500 L1000 pl18 P17
0 1.000 O 1.000 0 1.000 O 1.000 0 1.000 O 1. 000 1. 000
20 0.916 6 0.956 3 0.970 5 0.981 9 0.990 9 0.970 0.947
40 0.797 8 0.884 4 0.9190 0.949 1 0.972 9 0. 899 0. 886
60 0.646 9 0.766 8 0.824 5 0.8817 0.934 3 0. 807 0.818
80 0.559 0 0.6757 0.736 2 0.801 7 0.872 7 0. 687 0.722
100 0.447 4 0.543 0 0.593 8 0.650 2 0.712 4 0. 555 0. 588
120 0.340 4 0.4150 0.453 4 0.4939 0.534 5 0. 436 0.452
140 0.259 4 0.3156 0.3420 0.370 2 0.399 1 0. 344 0.349
160 0.229 5 0.270 0 0.287 5 0.304 2 0.3189 0.276 0.274
180 0.190 5 0.220 2 0.2330 0.244 8 0.254 7 0. 225 0.220
200 0.162 6 0.183 2 0.192 4 0.200 8 0.207 8 0. 186 0. 180
220 0.132 1 0.150 4 0.158 3 0.165 5 0.171 6 0. 156 0. 150
A=1/1 4
: W6 o
[, =ph. (5)

AP A HRALE 51, TR R i S [l
Fesh N,
RS ANIEIDha R R A T I AR
Table 5 The effective length coefficient of super

strong steel pipe with different initial defects

e2 AR R R A K R A

mm L/100  L/200 L/300 L/500 L/1 000

600 1.500 1.277 1.161 1.016 0. 781
900 1.288 1.146 1.070 1.014 0.929
1200 1.203  1.092 1.041 1.003 0.970
1 500 1.162 1.072 1.040 1.009 0. 980

1 800 1. 121 1.067 1.027 1.003 0. 988
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Table 6 The comparison of bearing capacity

calculation with test results
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