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Determination of Manufacturing Parameters of Large Section of Continuous Steel

Box Beam with Variable Section in Shenzhen-Zhongshan Passage

DONG Chuangwen, CHEN Long", LI Chuanxi

(School of Civil Engineering, Changsha University of Science & Technology, Changsha, Hunan 410114, China)

Abstract: Accurate calculation of manufacturing parameters is the key to the efficient, high-precision, and
rapid installation of large sections of continuous steel box beam bridges. Taking the steel box beam with the
variable section in Shenzhen-Zhongshan Passage as the background, this paper first established a finite element
model of the beam element in the whole construction process to obtain the pre-camper. Secondly, the average
neutral axis position was calculated based on the height of the neutral axis of each beam section. Then,
according to the deformation characteristic that the beam length remained unchanged at the mean neutral axis,
the pre-camber was superimposed at the mean neutral axis to get the manufacturing line shape. Finally,
according to the mechanical characteristics, the dip angle of the large section end face was given to obtain the
complete manufacturing parameters of the steel box beam. The implementation results before the loading of the
second-phase dead load show that the line shape of the top surface of the steel box beam is generally smooth,
and the measured line shape is in good agreement with the predicted line shape, which verifies the correctness
of the proposed method.
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Figure 1 Beam section division (unit:m)
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Table 1 Summary of construction phase
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Figure 3 Bracket construction object
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Figure 4 Pre-camber value of section end
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Figure 5 Neutral axis
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Table 2  Neutral axis height and length of each beam section

P RS B /m B /m FPS hbEEEE /m W BKE /m PSR /m W BUKE /m
1 2.5118 13.1 16 2.658 9 10.0 31 2.6734 10.0
2 2.424 7 10.0 17 2.670 6 13.0 32 2.604 7 7.0
3 2.426 8 10.0 18 2.682 3 10.0 33 2.6390 10.0
4 2.5521 10.0 19 2.737 2 10.0 34 2.604 7 10.0
5 2.563 8 13.0 20 2.747 6 10.0 35 2.6734 10.0
6 2.5756 10.0 21 2.558 2 7.0 36 2.6797 10.0
7 2.465 2 10.0 22 2.478 5 10.0 37 2.6797 10.0
8 24777 10.0 23 2.5747 10.0 38 2.808 3 10.0
9 24817 10.0 24 2.7857 10.0 39 2.808 3 13.0
10 24261 10.0 25 2.796 1 10.0 40 2.808 3 10.0
11 2.4654 7.0 26 2.760 9 10.0 41 2.6797 10.0
12 2.442 3 10.0 27 2.771 1 13.0 42 2.6797 10.0
13 20177 10.0 28 2.782 9 10.0 43 2.773 6 13.1
14 2.533 3 10.0 29 2.790 1 10.0
15 2.6487 10.0 30 2.6797 10.0
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Figure 6 Neutral axis height of beam section BETE B O R AR A (R 3+ 1/2 950% 15 30

K3 FHhEELRRELE

Table 3 Manufacturing line shape at mean neutral axis

KA BRI KA RN/ X KW BN/ XS KT HAWm/, MR
B m #/mm B m /mm B m /mm B m #/mm
0.4 0 133.5 2763 243.5 4943 3953.5 7219
13.5 358 143.5 2993 253.5 5173 363.5 7475
23.5 621 153.5 3215 263.5 5393 373.5 7717
33.5 868 166.5 3484 276.5 5658 383.5 7 940
43.5 1094 176.5 3674 286.5 5844 4 396.5 8196
56.5 1358 186.5 3 850 R 296.5 6018 406.5 8 364
66.5 1537 : 196.5 4015 ’ 306.5 6 186 416.5 8 509
! 76.5 1699 206.5 4174 316.5 6 353 426.5 8635
86.5 1849 216.5 4 337 326.5 6 530 439.6 8783
96.5 1993 223.5 4462 333.5 6671
106.5 2141 233.5 4 655 343.5 6 894
113.5 2 258 243.5 4 853 353.5 7125
123.5 2444
133.5 2636
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Figure 7 Manufacturing line shape of section
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Figure 8 Ggeometry of a joint beam end
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Figure 9 Geometry of girth weld of large section
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Figure 10 Height error of top surface of steel box beam
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