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Abstract : Railway bridge engineering structures are diverse and feature complex details. Traditional BIM
model creation methods usually require step-by-step manual operations, making the process cumbersome
and inefficient. In order to solve this problem, this paper proposed a cross-platform parametric BIM
modeling method, aiming to improve the automation level and modeling efficiency of bridge BIM models.
Firstly, a three-layer database of bridge type, component, and section was designed. By decoupling the
geometric constraint relationship among the three, this facilitated knowledge accumulation and information
reuse, thereby improving the efficiency and sustainability of modeling. Secondly, modeling algorithms for
different bridge types, such as cable-stayed bridges, suspension bridges, and rigid frame bridges, were
developed in Python, enabling direct conversion from design information to BIM model data, reducing the
required level of BIM expertise and eliminating tedious calculation processes, thereby further improving
the modeling efficiency. At the same time, design information interpretation, BIM component coordinate

calculation, and cross-section library organization
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technology. Finally, a long-span cable-stayed bridge was taken as the engineering background to verify

the feasibility and efficiency of the proposed technical route. The research indicates that the proposed

parametric modeling technology can be applied to different platforms, achieves high modeling efficiency,

and has broad application prospects in bridge engineering.
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Fig.1 Technical route of parametric modeling
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Tab.1 Structural composition of different bridge types
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Tab.2 Data structure of a cable-stayed bridge
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Tab.3 Member information of steel truss girders
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Fig.2 Schematic layout of section parameter input
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Fig.3 Schematic of control points for a cable-stayed bridge
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Fig. 5 Schematic diagram of parameterized cross-section
and call format

TERCIATZE R BE X AR, 1 S B 247 240
b, /b B SEPrRisd it N B #4150 — 20y I
B R AT phy WP LE 240K )y, AR R E 19 S A
SRR RSB, RJE A
P 142 BT, i 4% HROAS [) B899 BIML P 55 RO, i o
R AR XA R ST

3 WAMEART

TEMTEE BIM AL G gt ol F v A5 B 5 41
A = RYEARE R IITE Python th AT, — 5 T H
T Revit .BIMBase %5°F- 15 X Python ) 2 FpPE# 4 75—
771 B T E AR o e A B A S R
ATRIHAL, T Python ELAT R4 1Y A= A5 FREE FIAR 22 1Y 54

TE Python H 45 42 1 pREL P332 BT 393 A A A 2
LUNAE B FFARIE AR BIM - 5 A% B SR AR B AH R
PIRERY SO, 452 1 PRI B2 A PRSP gicHia e 4 A =X
PR3N, AR DR AR BB AL SO B 4 B A

(3) Z V-5 34

T SEBXS Z2 R BIM V-6 B SCHF, $ H R B YL
i e B i th AR U R ), I 75 B AR F- 65
HHIZHREE . a0, % F Revit Al Bentley 5 , 77
BRI SHEOE L7 UMAL B2

(4) Z AR AN

XSRS 65 BRI | 7 S A T SR A RS
4N, Revit F1 Bentley 7EALERAG {4 JLAT {5 BT, fd FAS
[ SEOE =, 45 0 R AL & AR I 4 4
5, LU R SEAE A RS- 15 T3] B9 1 ST

(5) M 5 Bk

St R 11 BR B T A M A AT FE A T S B
TR BRI, X2 11 pR e A 7 4 T 3k, ik sk
DG 96 T AR R B SO R A5 21 B A% U
FEEOR . b BT S bR TR 22 A I, LA
BoEE LR LS5 T RN HIBCR

4 OIS EWIE

FIMNTT R KR F4F 2K 626.7 m, FLES A h
(51.4+100+326+86.2+63. 1) m, W-1E & HIRS5HE
RN, EERHEAIE, 5 28 Z BRI mE 3)
G B2 AR R, 85 B3R ANFELEH , i
TG BE - S50 A e RN 6 IR

SRR 1 SE T EAR Y B R A A TG 1 R A
Bl AR PR v A B T AT R ) A R, B
P B PR AT o0 A, R 536 35 0 Je /N ERLAST A
PRI 2 B3R R 1 i AR 2 2 M 22 ) B
S AR A3 A DN A R (R A 5T 2



112

B OiE AR M it

%70 &

5215, 10000 32 600 , 8650
1 1 | 1

N Lo

E6 HBENIHAHENRHE(RNA:cm)

Layout of main bridge of Panlong Liujiang Grand

L6385
] 1

Fig. 6
Bridge (unit; cm)

WK, [Z IR

EEXHZISRHIR | B e S50 25 IR GG T o, oy
RN 4 7R R B9 EE SCOER AT Python #EAT
MA@ bR A T 280, AR TR , EL45
NESFA R AT 38 ek 380 R 2 BT AT B2 i A ) Y
W, 3T AR AR B, FE M DXF SCHFEEA
A,

x4 HERMERBEESHE
Tab.4 Bridge components and section decomposition
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