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Analysis of the deformation influence on the external scaffold of I-steel
cantilever steel pipe in different fastening torque

HE Xiping ,WANG Huang , ZHAO Xuehui
(School of Civil Engineering, Anhui Jianzhu University, Hefei 230601, China)

Abstract; At present, the safety check to external scaffold of I-steel cantilever pipe steel is considered as the hinge
joint calculation. According to experience, picking set-up parameters and materials in the construction, which has a
few limitations, may bring about some hidden dangers in the scaffold. Using SAP2000 software a 3-D model is
made, with consideration to moment rotation curve of right angle coupler under different tightening torques indoor
experiment. An actual engineering with a 19. 2 m and semirigid coupler was established to analyze the deformation
influence on the external scaffold of I-steel cantilever steel pipe in different fastening torque. It was concluded that
the engineering deflection was most reasonable when the tightening torque was 40 N « m. The research method and
conclusion prove to be fit for the design of similar scaffolds.
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Fig. 1 Diagram of experimental device
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Fig. 2 Schematic diagram of experimental Device
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Fig. 3 Moment and rotation angle curve of right angle

coupler under different tightening torques
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Tab. 1 Cubic polynomial model of moment and rotation angle curve of right angle coupler under different tightening torques

[0, 0.9]

*x1
ZH/EN - m
30
35
I /N - m 40
45
50

174.276° —81. 601" +13. 9260-+0. 016 6
419. 2¢° —144. 92¢° +18. 0450-+0. 024 9
2 123.60° —415. 32¢* +29. 7680+0. 022 2
2 830.20° —499. 776" +32. 6150+0. 047 8
8 433.36° —964. 966" +43. 716-+0. 087 3

x2 AERERENEERMGLENERE (LN - m/rad)
Tab. 2 Linear stiffness coefficient of right angle coupler under different tightening torques(kN - m /rad)
A /KN - m [0, 0.3] (0.3, 0.7 ] (0.7, 0.9 ]
30 13. 636 364 7.142 857 1. 904 762
35 17.647 059 8.163 265 2.247 191
& S5 /N - m 40 30. 794 505 12.121 212 4. 081 633
45 37.563 075 14. 814 815 4. 444 444
8.211 304 50 60.279 594 21.052 632
AWE, HREER19.2 m, HRSEWT .
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Tab.3 Definition of moment and rotation curve of multi-Linear link under different tightening torques

T T 1 T2 T3 TH 4 T 5
BE S4E/N - m 30 35 10 45 50
(0, —0.193) (0, —0.165) (0, —0.102) (0, —-0.089) (0, —0.059)

(—0.9, —0.183) (—0.9, -0.155)

(—0.7, -0.078)

Vel ORI S B (0.3, —0.022)

(—0.7, -0.066)

(—0.9, —0.092)
(—0.7, —0.043)

(—0.3, —0.017) (—0.3, —0.010)

(—0.9, —0.079) (—0.9, —0.049)

(—0.7, —0.035) (—0.7, —0.024)

(—0.3, —0.008) (—0.3, —0.005)

HE-ARTE (M) (0, 0) (0, 0) (0, 0) (0, 0) (0, 0)
FES/(KN - m, rad) (0.3, 0.022) (0.3, 0.017) (0.3, 0.010) (0.3, 0.008) (0.3, 0.005)
(0.7, 0.078) (0.7, 0.066) (0.7, 0.043) (0.7, 0.035) (0.7, 0.024)
(0.9, 0.183) (0.9, 0.155) (0.9, 0.092) (0.9, 0.079) (0.9, 0.049)
(0, 0.193) (0, 0.165) (0, 0.102) (0, 0.089) (0, 0.059)
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Fig. 4 Finite element model of I-steel cantilever

external scaffold
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Tab. 4 Largest and allowable definition of components in a scaffold

T Tl T 2 T3 T4 TH5 HNTRE
FRERAL 187 TFMER  10.065 8 9.854 6 9.354 8 9.128 0 8.651 8 11.6
I 1] 2K AT 0.186 9 0.185 8 0.185 3 0.161 7 0.161 6 10
K 5] 7K A 2.032 7 1.975 4 1.829 9 1.759 9 1.602 2 7
A 18 THWER 9.5925 9.389 5 8.913 2 8.698 4 8.235 2 16.402 4
144 TFMIKE 4.0415 3.837 3 3.393 6 3.320 9 2.856 3 10
Y 1] K AT 0.946 0 0.926 1 0.879 3 0.859 7 0.819 9 10
1 1] A A 3.953 8 3.703 8 3.148 7 2.912 8 2.653 7 7

TE: KRR L5 4078 1 b B AR A 1l G BUAT LT 3 IR . B3 mm
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Tab. 5 Concentrated forces on No. 18 I-steel

T TH1 TH 2 T3 T4 TS
L F, 11 703. 67 11 362. 40 10 553. 94 10 186. 75 9 404. 75
HRLERAL
F, 11 585.61 11 934. 33 12 764. 95 13 143.71 13 950. 22
F, 18 113. 29 17 .07 16 186. 32 15 602.12 14 405. 37
4k
F, 56 995. 85 57 549. 06 58 803. 39 59 717.68 60 317.23
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Fig. 6 Schematic diagram of concentrated forces

on 187 I-steel
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Tab. 6 Decrease amplitudes of the largest definition of components in others relative to No. 1 condition

TH TH 2 TH3 T4 TH5

TRRAL 18% TFMER 2.1% 7.0% 9.3% 14.0%
1) K AR 0.6% 1.8% 13.5% 13.6%

1 1] 7K - FF 2.8% 10. 0% 13.4% 21.2%

L 18* TFMER 2.1% 7.1% 9.3% 14.1%
148 TFMIKE 5.1% 16.0% 17.8% 29.3%

G 1] K- FF 2.1% 7.1% 9.1% 13.3%

18] K AR 6.3% 20. 4% 26.3% 32.9%
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