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Abstract: The paper analyzes the change of the internal force of supporting points and the angular
displacement of the key nodes at the guide way of the frame structure under the condition of asyn—
chronous motion at the same time stress analysis is carried out on the connection point between

the vertical bar and the large cross bar which provides a reference for the structural design and
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control use of the frame. Considering the influence of the frame structure under the action of the
construction load the response of the whole frame is simulated under different displacement condi—
tions by the finite element analysis software ANSYS and the node position of maximum stress and
relationship between the different displacement value of the frame and the stress of the node are
analyzed. From the calculation results of finite element when the asynchronous movement occurs
the joint of the vertical bar and the cross bar may have plastic damage the change rate of the cor—
ner displacement of the key point decreases with the increase of the span while the key point of
the bottom is larger than that of the other layers. Besides the stress variation curve of supporting
point and critical point rotation angle along with the change of displacement value are obtained.
When the guide rail occurs asynchronously the internal force change at the attachment support
point and neighboring attachment support point is more obvious. The rotation becomes larger with
the increase of the displacement difference and the maximum value of the stress is likely to appear
at the connection between the vertical bar and the cross bar.

Key words: asynchronous movement; attached lifting scaffold; attachment support point; rotation
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Table 1 Section properties of frame structure

x x /mm x /mm .
A B
40x80x3  40x80x3  60x30x3  30x50x3  40x40x3 @48 x3.25 25 600 x3
1.2
1.2.1
beam188 2 ( 2(a))
3
shell181 ( 2(b)).
Y
0235 -B X.Z
E =206 GPa u=0.73 3
p =7 850 kg/m”. XY Z : (
1.2.2 »
(JGI130—2011)
( 2). 2
2.3
2 1.2.3
; 9.8 m/s’.
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Fig.2 Model constraints at different stages



4 : 669
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Table 2 Standard values of frame load Table 4 Internal forces of the nodes under the
/ movements of the mid-span guide rail 2
/ (kNem ~2) /kN
AS/mm o/MPa
2 3.0 1 2 3 4
3 2.0 0 10. 47 10. 24 8. 14 10.31  44.49
2 0.5 10 8.05 13.97 6.76 10.38  69.62
20 5.63 17.71 5.37 10.45  86.96
2 30 3.19  21.48 3.98 10.52 112.42
40 0.72  25.29 2.56 10.59 153.80
50 -1.78 29.16 1.12 10. 66 228.92
60 -4.32 3311 -0.36 10.73  269. 66
AS 70 -6.92 37.15 -1.87 10.80 310.83
AS 0. 10. 20. 30. 40. 50. 60+
70 mm 4 > : 2

Table 5 Internal forces of the nodes under the

movements of the side span guide rail 1

6 1 1 4
and the mid-span guide rail 2
y 2 2 3
/kN
;3 1 AS/mm o/MPa
1 2 3 4
2 ; 4 1
0 10. 47 10. 24 8. 14 10. 31 44. 49
3 ! 5 1 10 10. 23 11.55 6. 86 10. 52 61.10
4 ;6 20 9.99 12.8 5.58 10.72 77.81
2 3 ] 30 9.75 14.18  4.30  10.93  95.87
40 9.51 15.51 3.00 11. 13 114.60
6 4 50 9.27 16. 85 1. 69 11.34 134.01
60 9.03 18.22 0.36 11.55 154.17
3~ 70 8.79 19.60 -0.99 11.76 175.05
8
6 1 3
4
9 Table 6 Internal forces of the nodes under the
3 | movements of the side span guide rail 1

and the mid-span guide rail 3
Table 3 Internal forces of the nodes under the

movements of the side span guide rail 1 AS/mm /KN o/MPa
1 2 3 4
, /KN
AS/mm " 5 3 1 O/MPa 0 10,47 10.24  8.14  10.31 44.49
0 10.47 10.24 8.14 10.31 44.49 10 12276 6.44 11.07  8.90 73.53
10 12.65 7.82 824 10.45 55.26 20 15.05 2.61 14.01 7.48 104.63
20 14.84 536 835 10.58 79.47 30 17.37 —1.26 17.00  6.05 136.40
30 17.05 2,96 8.4510.72 107.41 40 19.72 -5.19 20.04  4.59 168.86
40 19.24 0.5 8.56 10.86 142.32
50 21.48 -1.97 8.66 10.99 175.24 30 2.1 -9.20 23,16 3.09 210.02
60 2374 -2.51 874 1113 214.05 60 24.54 -13.30 26.36  1.56 285.68
70 26.04 -7.02 8.88 11.27 253.37 70 27.04 -17.53 29.67 -0.26 372.63
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Table 7 Internal forces of the nodes under the (1) 3(a))
movements of the side span guide rail 1 30 mm 1
and the side span guide rail 4 3 4 1
/kN 30 mm
AS/mm o/MPa
1 2 3 4 1 1 4
0 10.47 1024  8.14  10.31 44.49 1 1
10 12.79 7.89 6.70 11.78  54.23
20 15.11 5.53 5.25 13.26  79.79 ; 2 3
30 17.45 3.16 3.80 14.76 108.54 1
40 19.81  0.76  2.32  16.27 139.16 40 mm
50 2220 -1.67 0.8 17.81 175.74 4 1
60 24.63 -4.13 -0.72 19.38 213.52
70 2710 -6.65 -2.29  20.99 263.83 (2) 3(b) 2
8 2 3
2 1 3
Table 8 Internal forces of the nodes under the
movements of the mid-span guide )
rail 2 and the mid-span guide rail 3
/kN
AS/mm o/MPa 30 mm
1 2 3 4
1 2
0 10. 47 10. 24 8. 14 10.31  44.49 6
10 8. 16 12.59 9.58 8. 84 67.37 )
20 5.84 14.94  11.03 7.36  104.29 . 1 4
30 3.50 17. 31 12.49 5.86  141.31
40 1.14 19.70  13.96 4.35 178. 47 40 mm
50 -1.24 2212 15.47 2.82  215.82 1
60 -3.67 24.58 17.00 1.25  253.65
70 -6.13  27.08 18.57 -0.36 291.83 ( 3) 1 3
4 3(c
\ ()
) ) 2 4 3
Table 9 Internal forces of the nodes during using
60 mm
stage
5
/kN
AS/mm o/MPa 7
1 2 3 4
; 3(d) 1 3
0 4.75 4.54 3.15 5.88 141. 95
2 4
2.1 60 mm
6 4
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(1) i 2 i
2 2
1
2 2 4.8 m (2)
AS = 10 mm
61.0 MPa; AS =70 mm
175.05 MPa 8(a) (b) 1
3 2 3
3 1
3
3 48 m AS =10 mm
67.37 MPa; AS =70 mm
291.31 MPa
8(c) (d) | 3
1 3 3 (3)
1
3 3 4.8 m
AS =10 mm 73.53 MPa;
AS =70 mm 372.63 MPa. (4)
1 4 1 4
1 4 30 mm 30 mm
1 3
3.5m AS =10 mm ;
54.23 MPa AS =70 mm
263. 83 MPa. M " : 2007.
(2) 3 m ( YUE Feng LI Guogiang. Attached lifting
steel pipe scaffold for tall building construction
141.95 MPa M . Shanghai: Tongji University Press
8( e) 2007.)
AS =30 mm J . 2006 35(8):
141. 31 MPa; AS =40 em 77 - 80.
( XTE Yongchao. Application of adhesive lifting
168. 86 MPa scaffold in the construction of ultra-high—rise
building J . Construction technology 2006 35
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3 ( TANG Jishan. Application of scaffolding
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