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Calculation of precast configuration based on unstressed state
amount for plane beam elements
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Abstract:In order to investigate the relationship between the unstressed state amount and the prefabricated
configuration of the plane beam element, a mathematical relationship between parameters of the
prefabricated configuration and the unstressed state amount of the plane beam element was established by
analyzing the geometrical configuration of the plane beam element considering the displacement of the joint.
Taking a cantilever beam as an example, two types of alignment were used as inputs to verify the proposed
mathematical relationship. The results show that the unstressed configuration is uniquely associated with
the unstressed state amount of the element. The unstressed state amounts of different elements correspond
to different prefabricated configurations. Although the prefabricated configurations of the two alignments
are different, they have minimal influence on the joint elevation control when assembling the main beam
segments. In engineering practice, the prefabricated configuration of the beam segment can be different as
long as the joint elevation satisfies the elevation requirement of the target alignment.
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Fig.1 Precast configuration of plane beam element
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Fig.2 Angular displacement occurring on the element nodes
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Fig.3 Transverse displacement occurring on the element nodes
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Fig. 4 Both of angular and transverse displacements

occurring on the element nodes
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Fig. 6 Precast configuration size of the beam segment

2 &4

VL 7 7 2 5 Sk 8], %o 4 ST A B 5T T B )
RS 5 WA 8] OC R AT IR 0E . &l b B
PEFE R 30 m, B RE m 2 NI BE S 4 X107 kN « m,
2 b4 3 m K EIEEAE A 10 4~ 60 kN Ay ) 4R
gk, EOR A AE T E R R A BRI A Y
R y=a"/(2X10"), W EREH R4 10 A0,
W F 5 B AR ZIE Y i A b RS f AR A, R SR
[16 3 AL IR i 7 B2 3 s oc R RS &
X 1 T Bt T3 G 45 M £ DL i (A
Fro PEAT 4R L BV it T2 R RN B 2 28 B B Fl e
AR R (B . AN R 19 A ACKE T 5315 21K 8] 1 ot
TC N 3RS A 2 T X Rz AN [+ 79 BRI A A4 T L A
BH R[] 19 6 #0352 H bR 428 55 30 T8 AR 05 0
L2 BT B f RO 25 T8 U R TR (43 il
WCAHLE 1T LI N, WK 7(b)., (o) Frm)fEN
A

=== ~
(c) KB -Mekn+ e A

B7 ERE&W
Fig.7 Alignment of the beam
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Table 1 Unstressed curvature and configuration

intersection angle of the alignment [
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Fig. 8 Geometrical relationship among the

precast configurations
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Table 2 Calculated assembly verification of the alignment [
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2 0.001 5 —0.0010 0. 000 5 0.000 5
3 0.005 7 —0.003 9 0.001 8 0.001 8
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6 0.031 3 —0.020 1 0.011 2 0.011 3
7 0.043 2 —0.027 0 0.016 2 0.016 2
8 0.056 4 —0.034 4 0.022 1 0.022 0
9 0.070 8 —0.042 0 0.028 8 0.028 8
10 0.086 2 —0.049 8 0.036 4 0.036 5
11 0.102 5 —0.057 5 0.045 0 0.045 0
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Table 3 Unstressed curvature and configuration

intersection angle of the alignment I
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Table 4 Calculated assembly verification of the alignment I
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2 0.001 5 —0.001 0 0. 000 5 0.000 5
3 0.005 7 —0.003 9 0.001 8 0.001 8
4 0.012 3 —0.008 3 0.004 0 0.004 1
5 0.020 9 —0.013 7 0.007 2 0.007 2
6 0.031 3 —0.020 1 0.011 2 0.011 3
7 0.043 2 —0.027 0 0.016 2 0.016 2
8 0.056 4 —0.034 4 0.022 1 0.022 0
9 0.070 8 —0.042 0 0.028 8 0.028 8
10 0.086 2 —0.049 8 0.036 4 0.036 5
11 0.102 5 —0.057 5 0.045 0 0.045 0
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