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Research on the Mechanical Properties of the New Type of Prefabricated Building Attached Lifting Construction Platform
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Abstract: An attached lifting construction platform is developed for the assembled shear wall structure. In order to study the mechanical
properties of the platform under the working conditions of 0, 0.5, 1, 1.5, 2, 3 kN/m", outdoor full-scale test research and 3D finite
element model simulation analysis were carried out. The results show that the live load of the 8 m—span platform is controlled within
4 kN/m*, and the platform load is mostly borne by the second step truss and the scaffold. The established 3D finite element model can
accurately simulate the test, and the results are accurate and reliable.
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Fig.1 3D model diagram and on-site real picture
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Fig. 2 Dimensional details
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Table 1 The number of counterweight blocks under different loads
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Fig.4 Schematic diagram of measuring point layout
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Table 3 Test stress and calculated stress of key parts of the platform /MPa
) 5 OkN/m? 0. 5kN/m? 1kN/m? 1. 5kN/m? 2kN/m? 3kN/m?
% W®e O Wk G R% i Wk i Wk i Rk iR
J17 -13.93 -15.0 -17.36 -18.5 -20. 89 -22.5 -24.97 -26.4 -28.32 -29.4 -33.66 -36.5
J18 4.32 4.6 4. 86 5.0 5.02 5.2 4.75 5.1 4.94 5.2 5.48 5.7
J19 -4.54 -4.8 -5.73 -6.0 -6.58 -6.9 =7.24 =7.7 -8.47 -9.0 -10.37 -11.1
J20 1. 49 1.6 1.13 1.2 -1.32 -1.4 -2.07 -2.2 -2.88 -3.0 -4.01 -4.2
J21 -25.34 -27.2 -32.29 -34.5 -38.88 -41.7 —-45.82 -49.6 -54.09 -56.4 -66. 29 =71.7
J22 -42.15 -45.1 -53.57 -57.4 -65.94 -70.4 -80. 32 -82.7 -91.78 -95.3 -110.42  -120.1
J23 10.27 11.1 13.04 13.4 14.58 15.6 17.37 18.4 19. 60 20.6 24.23 25.2
J24 30.43 33.5 40. 82 43.0 49. 36 52.8 57. 84 62.3 67.44 71.2 85.53 90. 4
J25 -3.52 -3.6 -4.24 -4.4 -4.76 -5.0 -5.63 -5.8 -6.08 -6.4 -6.78 =-7.6
J26 -2.25 -2.4 -3.16 -3.3 -3.66 -3.9 -4.32 -4.5 -4.71 =-5.1 -6.11 -6.6
127 -3.53 -3.7 -4.33 -4.6 -4.93 -5.3 -5.98 -6.2 -6.62 -7.0 =-7.91 -8.6
128 -1.94 -2.1 -2.73 -2.9 -3.03 -3.3 -3.75 -4.1 -4.27 -4.6 -5.84 -6.0
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Fig. 6 Load-stress diagram
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Fig.7 Load-displacement of platform
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Fig. 8 Maximum stress position of beam and plate elements
4 Hig

Xt 8 m HLALES BEF & 2E 4705, @S A FRITor
Py, e a6 AT 5 A 05 5 A BF AN ] iy 2 T

(1) 6 45 A 5 BT T3 45 AN 22 1 5 RIS [
VAN, TS UEA SO S A FROCEE Y A HERf

(2) 8 m MUNEES -5 2 i 2 2 BT 2R R
AR, A BN EERITE 4 kN/m® LA 35 ROKF
MR AT 6 5 R ITHER,

(3) AHXS T AL G BB 45 M g I 3 20 TF 55,
M U T 5 B A EE, IR,
FORE, ETHRAEDEH

2 £ X #

(1] SFaiif . SRR & =5 R I T e e e e X gt 30 TR v iy
B[] . 'R, 2020, (22): 45-49

[2] wizss, WLk, W TR T4 H T e me = 2 5700 B
HHEXIAH (1] . dkRHE, 2020, (22). 50-53.

[3] MR . e g 570 B 5 =X e I 5 Bt T B LAk o7
WFRHEAR (1] . WM TRk, 2021, 34 (5): 5-9.

[4] Mok, sk, sk, 25 . B e 2040 1t A
WEHE [J] . T A (fP3), 2021, 50 (22):
106-110.

[5] P&, L&, &R, 5. WIRHEXFREEFRT
M [T] . BReEEOREE, 2020, (14). 138-139.

[6] &IEZE, FEBER, ME . S2HEFAME MBI T3
BRI [T] . IHPEEESE, 2016, 42 (34). 115-116.

[7] GB 50017-2017, &5 [S] . dbo. PEEST

N I . . Ak AL, 2017,
OUT W15 ERE, 1B RILL R 458,
@39 IR 3R D~ IC DR DR D 7R DR DL D0~ DC 9 DD

(L35 81 %)
BRIBFRL S TR ,2020,17(5) : 1090-1096.

(6] ZRMGTE . DULRSAC/INAIE G H B 1 T 28 W B0 R 2 ol 22 451 43
Hr[J). BRI ESE,2020,40( 1) :343-349.

(7] 5K . 2R HEZK B R R 1Y e SR Ak B A A% B 45 70 R A I o e
HTLT]. BEE R ,2021,61(6) :36-40

[8] LIUZ ,ZHANG A ,XU J ,et al. Calculation model and bearing

capacity optimization method for the soil settlement between piles

in geosynthetic—reinforced pile—supported embankments based on
the membrane effect[ J]. PLoS ONE,2021,16(8) :e0256190.

[9] BEEHH,EPHE, AR, 4 . KRR+ R S 5 R UL
MAERREFE[T]. i T RS54 ,2020,42(5) :512-518.
[10] TAO Y , SUN H , CAI Y .Predicting soil settlement with

quantified uncertainties by using ensemble Kalman filtering

[J]. Engineering Geology,2020,276(6) :105753.



