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Model Information Conversion for Cable—stayed Bridge Between
Revit—Midas/Civil Based on Dynamo

CAI Jinbiao, LIU Luanxiang , FENG Qian’, HE Xin, XU Rongqiao
(College of Civil Engineering and Architecture, Zhejiang University, Hangzhou 310058, China)

Abstract: The BIM model does not support finite element analysis, and data exchange between the BIM model
and the finite element analysis model is difficult. As a result, the forward design process using BIM technology faces
issues such as low modeling efficiency and difficulty in modifying models. This makes it impossible to integrate BIM
structural design with finite element mechanical analysis, thereby increasing the cost of structural model creation
and error correction. Based on the Revit and Midas/Civil software platforms, a set of Revit—Midas/Civil model
information conversion programs is designed with the IronPython language in the Dynamo environment. Taking the
main bridge of Boshi Bridge as an example, the program automatically realizes the following aspects: 1) It becomes

possible for component decomposition in the Revit model bridge, section characteristics calculation, cable, and
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beam tower elastic connection processing. Then, the processed information was converted into the Midas/Civil

language format MCT file, realizing the automatic conversion of the Revit to Midas/Civil model information; 2) The

calculation results from the finite element analysis are fed back to the Revit model. The effect information is given a

gradient color according to the numerical value, realizing the display function in the BIM model for the results of

finite element analysis. This proposed methodology can realize the information conversion between the Revit—Midas/

Civil model, which effectively improves the efficiency of BIM forward application and makes up for the lack of BIM

technology in bridge analysis.

Key words: cable—stayed bridge ;model conversion; Dynamo hybrid programming; Revit; Midas/Civil
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Fig.3 Component materials and variable cross—section profiles
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Fig.4 Dividing triangular units according to contour corners
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BRS8NI LA R AR Revit
B LIE] 5 A 6.

H5 XA 4 Revit B2 A
Fig.5 Revit model of main bridge of Boshi Bridge

B 6 XA A R Revit B A
Fig.6 Revit model of box girders for main bridge of Boshi Bridge
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Fig.7 Interface of Dynamo’s material acquisition procedure
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Fig.8 Cross section of thin—walled steel box girder (unit: mm)
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Tab.2 Comparison of calculation results for section characteristics of steel box girders by different methods

S— JAHK Cm R A A Im* éﬂiﬁﬂ%bﬂéﬁ Z/m ;
HMEEBR Ik Xt XCAEIEAE X YRR X AR Y AR
AL 56.973 27 108.721 22 1.073 58 1.540 89 37.702 50 9.656 42 1.318 39
SPC 56.973 04 108.718 55 1.073 53 1.540 83 37.701 18 9.656 46 1318 51
AR ZE | %o 4.037 0x10™ 2.4559x107° 4.657 5x107° 3.894 0x107 3.501 2x107° -4.142 3x107° -9.101 2x1073

B RAE TR A ARSI

def get_section_property (contour_point_lst, jud
ge): # 15 ANFRE S

area=0

pl=contour_point_lst[ 0]

for point_ind in range (1, len (contour_point_
Ist)—1):

p2=contour_point_Ist [ point_ind ]

p3=contour_point_lst[ point_ind + 1]

area+=((p2.Y-pl.Y) * (p3.Z - pl.Z)-(p2.Z-pl.
Z) * (p3.Y-pl.Y)) /2

if (area>0 and judge ==0)or (area < 0 and judge =
=1):

# 295 N AS RS ELA DU if

contour_point_lst = list (reversed ( contour_point_
Ist))

pl = contour_point_]st[O}

area, sy, 1y, sz, 1z=0, 0, 0, 0, 0
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for point_ind in range (1, len (contour_point_lst)
-1):

p2 = contour_point_lst[point_ind}

p3 = contour_point_lst[point_ind +1]

area += ((p2.Y-pl.Y) * (p3.Z-pl.Z) - (p2.Z -
pl.Z) * (p3.Y -pl.Y)) /2

sy +=area * (pl.Z + p2.Z +p3.2) /3

iy += area * ((pl.Z + p2.7) ** 2 + (p2.7Z +
p3.2) ** 2+ (pl.Z +p3.2) **2) /12

sz +=area * (pl.Y + p2.Y + p3.Y) /3

iz += area * ((pl.Y + p2.Y) % 2 + (p2.Y +
p3.Y) #¥ 2 4+ (pl.Y + p3.Y) #%2) /12

return | area, sy, 1y, sz, iz ]
2.3 Mo R
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*3 ETERIZNBINELIR
Tab.3 Decomposition and encryption coordinate

of a segment in the main beam

X HF5/m Y445 /m ZMAR/m R AR
12.300 0 2.994 0 15.979 6 False
13.077 5 2.9940 15.976 9 False
13.8550 2.994 0 15974 1 False
14.6325 2.994 0 159711 False
15.4100 2.994 0 15.9679 True
16.060 0 2.994 0 159652 False

B9 i ZHEY
Fig.9 Main bridge alignment of Boshi Bridge

24 HEBERARTIHE
P T LR R R , R 2R R ) i 3 P
Z, TEl M2 R TAR & SR PR

ER U VA R IR DI E VAL R U PN L5
FRESUNR

# H T 5 R BL R SR SR

intersect_beam_cable_ind = [ ]

for i in range (len( cable_coordinate_lst) ) :

x_coordinate = cable_coordinate_lst[1][0][0]

for j in range (len(beam_point_lst) ) :

tmp_x = beam_point_lst[j 110]

diff_x = tmp_x — x_coordinate

if diff x>=0:

intersect_beam_cable_ind.append( j- 1)

break

# R T SR IS

new_beam_point_lst = [ ]

cross_ind =0

for beam_point_ind in range (len (beam_point_
Ist) ):

point = beam_point_lst[ beam_point_ind |

new_beam_point_lst.append (point)

if beam_point_ind in intersect_beam_cable_ind:

next_point = beam_point_lst[beam_point_ind +1]

tmp_x = cable_coordinate_lst[ cross_ind J[0][ 0]

tmp_y = p()int[ 1]

diff x = next_point[O} - point[O}

diff z = next_point[Z] - point[Z]

tmp_z = point [2] + (diff_z/ diff x) * (tmp_x -
point[0])

new_point = [tmp_x, tmp_y, tmp_z, "cross_
cable", False ]

new_beam_point_lst .append (new_point)

cross_ind +=1

# QSR 4

intersect_cable_inode_lst = [ ]

inode_lst = [ ]

inode =0

for point in point_lst:

file. write (f" {inode{ , {point[0] |, {point[1]},
{point[ﬂ f\n")

inode_lst.append (inode )

point.insert(—1, inode)

if point[ =2 ] == "cross_cable":
intersect_cable_inode_lst.append(inode )
inode += 1

i=0
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for cable_lst in cable_coordinate_lst:

file. write (" {link_ino}! , {cable_Ist[0][ -1]},
intersect_cable_inode_lst[i] | , RIGID, 0, NO, 0.5,
0.5,\n")

link_ino +=1

1+=1

RS BRI PR N R vk i
FAE RO Z 05, T JOHF Midas/Civil A BR TR 4
K10 75 .

FEhBIN g PR KR SR SR —

10 1%+ KH: Midas/Civil A FRTAE A
Fig.10 Midas/Civil finite element model of Boshi bridge
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Fig.11 Finite element analysis results in Z—direction
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Tab.4 Comparison results of finite element analysis

Wb FRZIEK  FRZmEN BN ITEME B IRRAE RN EME MR e AR
$EHE /mm PR /mm MPa MPa MPa E /KN E /KN
A 0.238 -16.314 -53.1 12.2 -19.5 2261.5 1693.8
AR 0.226 -16.267 -55.0 12.4 -20.0 2267.1 1700.8
HAXTIRZE 1 % 5.31 0.29 -3.45 -1.61 -2.50 -0.25 -0.41
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Fig.12 Displacement display of the main beam in Z-direction
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