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An investigation of the tunnel face, as well as related measurement data collected during tunneling, is necessary
for rock classification and to determine tunnel stability and the cost efficiency of tunneling. However, systematic
management and efficient use of such data have yet to be successfully implemented domestically, and the number
of experts in this field in Korea is limited. Thus, measures to develop and implement systematic management and
effective use of data and expertise are urgently needed. This study aimed to develop measures to efficiently pro-
vide online tunnel design and construction data using a building information model (BIM)-based data visualization
approach, based on an integrated 3D tunnel model generation module and a web viewer module. The development
technology was verified through OO tunnel design and construction. Directions for future study and system
improvement are proposed.
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| Definition of system function and fabrication of platform |

| Identification of required function ! Analysis of data provided Definition of framework |
| Configuration of functional relationship diagram and development of ERD l

| Development of integrated 3D wnnel model module |

[ Terrain mosdel-creating module || Designed model-creating modsle || Information-Tink module |

| Development of 3D unnel model web viewer module l

| Configuration of user viewer | | Simulation function Integrated operation system link |

| System enhancement for functional and quality supplement |

Fig. 1. Research strategy diagram.
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Fig. 3. Terrain model including stratum data.
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| Temain model-creating module |

| Designed model-creating module |

T Hortzontal alignment data Vertical alignment data |

.

Tunnel 313 centerline |
Section data |

BIM 3D tunnel model creation and
mformation visualization

Simulation module
of information-link

Face mapping data
pic visualization of tumnel surfice
<_-] Visualizatic

Tannel design change dat:

Creation of integrated 31 tunnel model
based on BIM_

Fig. 4. Creation flow of integrated 3D tunnel model based
on BIM.
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Fig. 5. (a) Creation of tunnel section (b) Visualization of
section data.
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Fig. 6. (a) Tunnel face XML data parsing (b) 3D
visualization of tunnel face mapping diagram.

Fig. 7. Web viewer module implementation screen.
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Fig. 8. Start point transfer function.

Fig. 9. Setting down/up option.

Fig. 10. Implementing 4D visualization.
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Table 1. Major function and information on option menu.

W% - A5 - AR -

ZPFE . ARe

Major function and information

Location

* Reference location (Model is viewing to restored reference location in next loading
and 5 viewing locations in maximum are stored by the user)

Mapping mode

Mode | Plane mode

Triangular mode

¢ Display of terrain model is selected by the user
* Visualized to mapping mode, plane mode and triangular mode depending on user’s
preference and needs.

Excavation surface

* On/Off function of the model to visualize all excavation surfaces (monitoring of
excavation surface etc) (individually on/off function at each station)

Option

Linear data * On/Off function of linear (centerline) data model

Boring data * On/Off function of boring data model

Tunnel * On/Off function of tunnel model (designed) and transparency adjustment function

Terrain * On/Off function of terrain model and transparency adjustment function

Layer of rock * On/Off function of layer

Down (or up) * On/Off function of linear data and tunnel model for the opposite direction tunnel
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