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Plybamboo formwork supporting system optimization design
and BIM research and development
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(School of Mechanics and Civil Engineering, China University of Mining & Technology ( Beijing) , Beijing 100083, China)

Abstract: On the purpose of optimizing plybamboo formwork supporting system, saving the construction cost of
plybamboo formwork , according to characteristics of plybamboo formwork supporting system, plybamboo formwork
system optimal model is put forward in combination with optimization theory, which could reasonably calculate the
space of stringers, joists and shores, in order to reach the aim of meeting the requirement of saving construction cost
under the condition of bearing capacity. Optimization result shows that the traditional design method is more
conservative, it ignores the influence of floor size on support system. The optimization model that built in this paper
could select the type of support and design the space of support reasonably, so that the construction cost could be
saved. The optimization design software is developed to make the complex design optimal process become easy to
operate , greatly improving the efficiency of the designers’ work, and combined with BIM technology , which has the
advantages of 3D visualization and simulation of construction, to solve the problem of complex design drawings and
design clarifying difficultly, finally realize the integration of formwork design, construction and management.
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Fig.2 Formwork supporting cost changing under same floor slab

and different joists and stringers
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Tab.1 Formwork supporting system optimal comparison result under same floor slab and different joists and stringers

Y R T T TR I/ T BT Y L/ UOMIEE,  EMIEIE  SCHERBEY SN/
m’ (10°m*) m’ (10%m*) m m m o
0.08x0.08 3.41 0.362 1.412 0.841 569.1
0.06x0.09 3.64 0.440 1.324 0.869 567.7
0.05%0.10 1.04 0.09x0.09 5.64 0.382 1.401 0.902 538.5
0.08x0.10 6.67 0.339 1.331 1.120 529.2
0.10x0.10 8.33 0.440 1.324 1.155 513.8
0.08x0.08 3.41 0.331 1.239 0.878 594.1
0.06x0.09 3.64 0.336 1.233 0.897 589.7
0.06x0.08 2.56 0.09x0.09 5.64 0.338 1.216 0.965 565.2
0.08x0.10 6.67 0.404 1.126 1.160 553.6
0.10x0.10 8.33 0.414 1.095 1.272 533.9
0.08x0.08 3.41 0.349 1.340 0.856 578.8
0.06x0.09 3.64 0.418 1.263 0.890 575.5
0.08%0.08 3.41 0.09x0.09 5.64 0.420 1.352 0.962 551.9
0.08x0.10 6.67 0.440 1.225 1.036 541.3
0.10x0.10 8.33 0.437 1.244 1.179 521.7
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Fig.4 Traditional formwork supporting structure design drawing

of Yujingyuan project
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Tab.2 Formwork supporting system optimal comparison result under the same floor slab area (0.10 m) and different size

AR /m HEARSE/m KL TR/ m AT/ m SCAEIENHE/m SO/ I

7 6.8 1.03 0.318 1.157 1.109 528.3

8 6.0 1.33 0.284 1.202 1.098 533.2

9 5.3 1.70 0.433 1.036 1.152 540.2

10 4.8 2.08 0.362 1.102 1.074 549.4

11 4.4 2.50 0.409 1.063 1.116 553.2

12 4.0 3.00 0.362 1.002 1.196 557.6

13 3.7 3.51 0.428 1.032 1.123 559.7

14 3.4 4.12 0.418 1.056 1.141 567.8
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Tab.3  Formwork system optimal result of different slab floor in Yujingyuan project

BER K/ m AR TE/ m AR TET A/ m? ALSE B /ot SRt /ot
4.1 2.0 8.20 103.7 104.6
4.1 2.8 11.48 138.3 152.5
3.6 3.2 11.52 138.9 156.2
4.8 3.6 17.28 206.5 228.2
7.9 1.8 14.22 202.2 250.2
5.8 4.1 23.78 273.7 310.8
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Fig.5 Structural design drawing of Yujingyuan project
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Fig.6 Effect drawing of being exiracted by formwork optimization
software
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Fig.7 Formwork optimal layout system
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Fig.8 Formwork optimal layout result

(a) BTEHEALBCAR

(b) LA BT
9 REMUIRITE

Fig.9 Formwork design optimal result
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