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Abstract: Many collapses of high falseworks have occurred in recent years. The research on the design method
of load and resistance factor for high falseworks is not efficient in spite of the lower standard of quality
acceptance and the larger discreteness of load compared with those of permanent structures. Thusly, high
falseworks with couplers (HFC) with height of 7.6m to 14.0m are taken into account. A simplified nonlinear
calculating method of ultimate capacity is suggested and the statistic characteristics of model uncertainty are
estimated by comparing the full-size test capacities to the predictions. In the range of tolerances given by the code,
the statistics of uncertain parameters are obtained based on the samples collected in construction fields, test data
and tolerances given in the code. The ultimate capacity statistics of 10 typical HFCs are estimated through 1000
Monte Carlo simulations. The optimal factors of load effect and resistance are found in terms of Enumeration
Method. Design results given by the methods, and the British Code as well as the Chinese Code are compared.
The results can provide a theoretical foundation for a new code.
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Table 1 Allowable tolerances in the code
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Table 2 Parameters of full-size test models

sy DU AR SRR CHUGHE
Y () [a] gF (8] R o TZ/KFA BEhim By )8 ik
alm blm KB dim TE elm
1 0.90 0.94 148 055 0.20 x
2 0.90 0.94 1.23 055 0.20 T
3 0.90 0.60 1.23 055 0.20 T
4 0.90 0.60 0.92 055 0.20 T
5 0.60 0.60 0.90  0.55 0.40 T
6 10X6x5 0.40 0.40 060  0.50 0.20 T Liu™
7 1.20 1.27 1.47 0.50 0.30 ¥
8 1.20 1.27 1.47 0.00 0.30 ¥
9 150 1.50 1.80  0.00 0.40 T
10 1.20 1.27 150 0.80 0.20 ¥
11 1.20 1.26 1.50 0.50 0.20 ¥
12 0.90 0.94 1.50 050 0.20 T
13 5x5x8 0.60 0.60 0.90  0.50 0.40 A e
14 10x6x5 0.90 0.94 150  0.50 0.20 A
15 5x3x4 116 1.20 144  0.10 0.15 ¥
16 5x3x4 116 1.20 144  0.10 0.15 =l
17 5x3x4 116 1.20 144  0.10 0.15 =l B
18 5x3x4 116 1.20 144  0.10 0.15 =l
19 5x3x5 116 1.20 1.15  0.10 0.15 =l
20 5x3x5 0.90 120 1.15  0.10 0.15 E:l
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Fig.3 Ratios of ultimate capacities from test and FEA
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Table 3 Statistical characteristics for stiffness of coupler joint
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Table 4 Statistical characteristics for geometrical parameters
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Table 5 Nominal values of erection parameters

SCAw S A U BRI K E 4 SIAFIAEE o SEAFIRIEE b STATBHE ¢

ZJ1-1 02 0.9 0.9 0.9
2 1.2 1.2 1.2
2J1-3 0.9 0.9 0.9
2)1-4 05 1.2 1.2 1.2
ZJ2-1 02 0.9 0.9 0.9
222, 0.9 1.2 1.2
2J2-3 0.9 0.9 0.9
2J2-4 05 1.2 1.2 1.2
2J3-1 3 0.2 1.2 1.2 15
2J3-2 0.5 1.2 1.2 1.2
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Table 6 Statistical data for ultimate capacities
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11 8077 13.35 80.30 1.03 0.22
212 7085 10.84 69.70 1.04 0.21
2113 52.83 11.33 52.00 1.04 0.26
Z01-4 4444 10.14 42.42 1.07 0.27
121 7482 12.69 73.33 1.04 0.22
Z12-2  59.39 9.11 60.11 1.01 0.21
Z12-3  46.94 10.60 44.98 1.06 0.27
Z12-4  37.88 8.5 36.27 1.07 0.26
Z13-1 5734 8.88 55.70 1.05 0.22
7132 43.28 10.73 41.02 1.08 0.27
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Fig.6 Histogram for calculated ultimate capacity of ZJ1-1
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Table 8 Nominal values of dead load effects according to

3 methods
R S48 FEIATHE e EAE ARSI
2111 13.81 39.62 27.74
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