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Fig. 1 Derrick frame model of formwork support system
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Fig. 2 SFE analysis process of derrick frame in

formwork support system
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Tab.1 Material behavior of the steel tubes

E/ i Jati ik P Wi 5 mH WiE
i WREE/ BRBE/ B/ R/ iR/ bRiE/
MPa MPa MPa % % mm

1 455.45 403.40 1.75X10° 10.00  44.14 55.00
2 418.95 350.45 1.76X10° 13.76  39.27 56.88
3 436.35 370.90 2.02X10° 14,92 42,01 57.46
Y 436.92 374.92 1.84x10° 12.89 41.81 56.45
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Fig. 3 Frequency histogram of derrick frame buckling capacity under different fastener failure numbers
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Fig. 4  Frequency histogram of derrick frame buckling
load scaling coefficient under different fastener

failure numbers
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Tab. 2 Parameters of buckling capacity with normal

distribution function

PRE p - o’

R g € vect L) (hRifE2S) 528
1 0. 900 905 0.068 696 0.004 719 15
2 0.802 083 0.105 490 0.011 128 10
3 0.712 530 0.114 901 0.013 202 20
4 0.621 119 0.129 809 0.016 850 40
5 0.540 070 0.136 955 0.018 756 70
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Buckling failure modes of derrick frame
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with different fastener failure numbers
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Fig. 6 Cumulative probability density of buckling load

scaling coefficient
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Fig. 7 Reliability of buckling load scaling coefficient
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Reliability study of derrick frame in formwork support system
based on stochastic finite elements

LU Zhengran', GUO Chao*?, ZHANG Maosheng'. LI Guochang

( 1. School of Management, Shenyang Jianzhu University, Shenyang 110168, China;
2.8School of Civil Engineering, Shenyang Jianzhu University, Shenyang 110168, China )

Abstract: The fastener is the core component of the formwork support system and its working
characteristic has a significant influence on the bearing capacity of the system. The non-intrusive
stochastic finite elements analysis of formwork support system is conducted through Python script
process driving the ABAQUS main progress based on the Monte Carlo theories. The influence of
random occurrence of fastener failure with different number at any position on the reliability of system
is obtained. The analysis results show that the increase of the failure probability of the fastener will
lead to a significant increase in the magnitude and probability of the decrease of the buckling capacity.
When the failure probability of the fastener is 0. 183, the probability of the buckling load scaling
coefficient of the derrick frame reaching more than 0. 8 is 90%, and that probability will reduce to
50% if the failure probability of the fastener is 0. 199. The above results also illustrate that the
deterministic analysis of formwork support system based on the integrity of all fasteners is not
practical and unsafe. When the distribution of the fastener failure number obeys binomial distribution,
the buckling load scaling coefficient A of the derrick frame in formwork support system will obey

normal distribution.

Key words: stochastic finite elements; reliability; Monte Carlo; formwork support system; fastener

failure



