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ABSTRACT
Received: February 16, 2021 Recently, the development of underground space has been accelerated with rapid urbanization,
Revised: February 22, 2021 and it is significantly important for safe construction to accurately understand the geological

conditions of the section when excavating rocks. In this paper, a boring alignment tracking
and geological exploration system have been developed to identify the geological conditions
beyond the excavation face by utilizing a MSP method that bores a large empty hole to reduce
blast-induced vibration. The major advantage of the proposed exploration system is that we
can obtain the ground condition of 50 m ahead of the excavation face through exploration
along blast cut-holes drilled for the NATM tunnel construction. In addition, we introduce
several case histories regarding the assessment of the geological conditions beyond the tunnel
face by monitoring the inside of large empty holes using the proposed hole exploration
system.
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(a) Good condition (b) Poor condition

Fig. 2. Types of the MSP holes
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Fig. 3. Borehole alignment tracking and geological exploration system
Table 1. Specifications of the borehole alignment tracking and geological exploration system
Categories Values
Total length 117 cm
Movement method An electric movement system
Measuring equipment Frame rate 35 FPS (Minimum 1 FPS)
Camera resolution 2048 x 1536
Controller Window based specialized software (MSP Analysis Platform, MAP)
Length Maximum 70 m
Survey ranges Diameter 260 — 400 mm
Time 30 min per hole (50 m)
572 2 Z|HHEAL SEAIAE 28 Al ASE, 7155, AlolRE S8 oR AEES 4= Q)%= MSP Analysis Platform

(MAP) Ao} SISO, AR A Eqlolel lejalo): 8 8488 olelI% Fig, 4o] UEsich £ Aol
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Review the state of MSP construction
- Boring length, number of holes, gradient, rock quality etc.

!

Borehole Cleaning
- Remove dust, water vapor, sludge etc.

l

Setup of borehole alignment tracking and geological exploration system
- Check the exploration system and run test

l Retake

Borehole Imaging (exploration)

Real-time monitoring
- Review borehole images

Accept

Extraction and Ana|y51s of image data and Reporting
- Writing logical condi 1t report through image analysis

Fig. 5. Flow chart for observations
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Fig. 6. Observed images inside holes
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Fig. 7. Observed images inside holes
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Rock joint Groundwater Rock joint

Fig. 8. Reconstructed panoramic image inside the horizontal hole
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