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Abstract

With increasingly complex environments in karst tunnel construction, traditional methods based
on plan views and empirical guidelines are insufficient to meet demands for high precision and
multi-field collaboration. This paper explores BIM technology’s application during tunnel design,
using unified data standards and parameterized component libraries to achieve efficient integra-
tion and updating of geological information and structural elements. In data preprocessing, wavelet
denoising and principal component analysis optimize geological data quality, complemented by in-
verse distance weighted interpolation to fill gaps and construct a 3D geological model accurately
reproducing complex underground conditions. Additionally, optimizing information exchange mech-
anisms enables cross-platform data sharing, supporting collaboration among diverse professional
teams. A case study of the Metro Project from the Sci-Tech Center to JiBei Station on Line 7 of Jinan’s
Urban Rail Transit illustrates BIM’s practical application effects in real projects. This approach en-
hances design accuracy and provides references for future intelligent tunnel construction.
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Figure 1. Workflow for GIS-Based parametric modeling
E 1. &T GIS S KRB EIERIE

PRAEFI PR PR (K2 52 BIM HORFEREIE TREN A AP (KOG, Bl fE 28, bt ik R AN S 3k
o REEBCENIRHEIEEE . B, WPE SRIRIERSIE AL A 7, AT N BRI SRR
FfE S BT DL B, B ERAN R m RSt — & . 2K, EMI R AT, 2T (R
fa BB S5 i brifE) (GB/T 51269-2017), RAJZ 4t 7\, 0 “TS-001" AR EEIE w1 MIZE 1,

DOI: 10.12677/hjce.2025.143056 513 TARTHE


https://doi.org/10.12677/hjce.2025.143056

“TD-002” FoRFEEMNIAHKE , MAIEEEAABT . i T a4 B B Bz S, 15 2 B
Mg AN 7R 1 — M iy 44 AR AHESR o b, WP R RILHDE I R B, S AR AL (R AN ]
H S, SRR EReR, JE R — B, 45 BIM =P SRS RS, At
PFEEREA AL RS IE BIM BB FE, SCBlbsE TREIHISEL. 581,

TDO1 LIB C4 Drainage Vo1 2025-02-11

I—H%

WA

W RHK RS
DX 45,

JE LA
f&1E T H

Figure 2. Model nomenclature
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Figure 3. Ground surface model
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Figure 4. Geological 3D model
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Figure 5. Partial tunnel structure model
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