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Analysis and control method of temperature difference effect in
arch rib assembly of large span concrete-filled steel tube arch bridge
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Abstract: The temperature variation of long-span concrete-filled steel tube arch bridge in the stage of
arch rib hoisting will cause obvious displacement to the control point of arch rib and affect the linear
shape of arch ring. The influence law of temperature on the arch ring line shape is analyzed, and the
method of eliminating the influence of temperature on the arch rib of the arch bridge with long span
concrete filled steel tube is put forward. The results show that the influence of temperature change on
the linear shape of arch rib lifting segment cannot be ignored. Midas/Civil calculation shows that the
proposed method is feasible, but the error can be eliminated only when the closing temperature is
designed for sealing hinge or temporary closing stage. This method can well control the influence of
temperature on the linear shape of arch rib during construction stage.
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Fig. 1 Elevation plan(unit: cm)
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Fig. 4 Analysis of arch rib elongation
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the construction before closing
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Fig. 8 Assembled finite element model of an arch rib
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Table 1 Vertical displacement of typical upstream control

points with the temperature rises by 10 °C
U [ 2 /mm

B
24 3A  4A  TA  8A  9A
1745 B — — — — — —
172" 5 Bt B | —
1731 Bt 21 -3 @ — - - —
a5 By -17 26 -35 — — @ —
AR VA s 17 260 35— — —
I"A~5"A 7B -3 20 27 — — —
1*A~6"A 5Bt -2 -19 25 — - @ —

i s* e RS 1P -6t etk -11 18 24 — — —
TFA~T*A T Bt 1
1"A~8"A 5B 1

n 78R 17~8" 4k 1
1*A~9*A 5Bt 1 -1 -3 =31 -4 -54
1*A~10°A 5 1

ot 10t 1P~107% 4k 1
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Table 2 Vertical displacement of downstream typical control

points when the temperature rises by 10 °C

- % [ {37 5 /mm
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145 B - = = = = =
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Table 3 Control displacement correction of each segment

RS IF /mm B IE /mm
L
X Y z X Y z
1* 42 0 -17 42 0 -17
2 47 0 -30 47 0 -30
3 49 0 -33 49 0 -33
4 51 0 -35 51 0 -35
5 49 -1 -32 57 -3 —41
6" 65 2 -50 68 -5 -52
7" 44 -2 -22 44 2 -21
8" 55 -7 -37 56 -2 -38
9 64 -12 -51 65 1 —54
10" 73 2 -72 72 5 -71
1" 73 1 -73 52 125 -21
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Table 4 The change of cable force at overhand temperature
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30 510 512.8 2.8
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40 510 518.5 8.5
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Table 5 The cable force correction
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