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Fig.1  Deformation of the beam under the CR coordinate system
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Table 1  The vertical displacement at point C

the vertical displacement at point C 8§ /cm error 8, /%
phase foad increment theoretical ~ the value of the value the value the error of the error the error

F/AN value this paper of S of C this paper of S of C
1 -0.1 -0.141 2 -0.150 8 -0.156 3 -0.156 4 6.80 10.73 10.76
2 -0.3 -0.457 0 -0.5153 -0.587 6 -0.570 5 12.76 28.57 24.83
3 -0.6 -0.886 9 -0.995 8 -1.246 7 -1.086 2 12.27 40.57 22.46
4 -1 -1.3779 -1.5152 -1.9555 -1.5877 9.96 41.92 15.23
5 -1.5 -1.902 3 -2.058 1 -2.643 1 -2.1330 8.19 38.94 12.13
6 -2 -2.4237 -2.580 4 -3.276 1 -2.6211 6.47 35.17 8.15
7 -2.5 -2.9316 -3.088 7 -3.863 0 -3.1297 5.36 31.77 6.76
8 -3 -3.423 6 -3.578 1 -4.413 3 -3.5939 4.51 28.91 4.97
9 -3.5 -3.9100 -4.052 1 -4.934 2 -4.064 6 3.63 26.19 3.95
10 -5.5 -4.518 3 -4.746 2 -5.617 3 -4.762 1 5.04 24.32 5.40

F2 FFHRhm
Table 2 The axial force of the bar

the bar axial force N /kN error N, /%
phase foad increment theoretical ~ the value of the value the value the value of the value the value

F/AN value this paper of S of C this paper of S of C
1 -0.1 -2.3357 -2.500 5 -2.599 3 -2.596 7 7.05 11.28 11.17
2 -0.3 -8.142 4 -9.301 2 -10.766 1 -10.423 4 14.23 32.22 28.01
3 -0.6 -17.3276  -19.8845 -26.1479  -22.083 8 14.76 50.90 27.45
4 -1 -29.6213  -33.3953  -46.5501  -35.4627 12.74 57.15 19.72
5 -1.5 -44.8795 -49.8151 -70.1730  -52.288 4 11.00 56.36 16.51
6 -2 -62.2259 -67.8214  -95.2325  -69.360 6 8.99 53.04 11.47
7 -2.5 -81.2079  -87.4197 -121.3568 -89.167 9 7.65 49.44 9.80
8 -3 -101.556 9 -108.223 1 -148.3232 -109.046 9 6.56 46.05 7.38
9 -3.5 -123.094 8 -130.1752 -176.066 7 -130.956 9 5.75 43.03 6.39
10 -5.5 -153.740 5 -165.5344 -215.7142 -166.662 3 7.67 40.31 8.40
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Basic Equations of the Unstressed State Control
Method Based on Co-Rotational Formulation

WEI Shao-yang
(School of Highway, Chang’ an University, Xi’ an 710064, P.R.China)

Abstract : The basic theory of unstressed state control method was addressed through introduc-
tion of the principle of co-rotational formulation. Based on the co-rotational formulation analy-
sis, the differences of the reference frame between the traditional incremental method and the
unstressed state control method were discussed, and the basic equations of the unstressed state
control method were derived. The resulting formulas show that the co-rotational formulation
procedure is appropriate for analysis of the basic equations of the unstressed state control meth-
od, and the derivation process has a clear mechanics concept. Moreover, the case analysis
demonstrates validity and advantage of the co-rotational formulation in application of the un-

stressed state control method.

Key words: unstressed state control method; incremental method; whole quantity method;

reference configuration; co-rotational formulation



