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PTT: Project Background
Overview of Ground Data Systems in Use
MWD: How it is used in practice- insights from PTT

Shape Metrix 3D: face mapping to 3D model workflow & insights

Dibit Laser Scanning: Workflow, challenges and lessons learned
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Polihali Transfer Tunnel Construction
Tunnel Site Layout
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Digital Ground Data Systems In Use
3D ground data systems in use on the project:

= Measurement While Drilling (MWD) - guided drilling and drill response logging using the
drill jumbo’s in-built guidance and control systems (manufactured by CRCHI)

= Photogrammetric geological face mapping - using Shape Metrix 3D

= Surface laser scanning for blast profile and shotcrete thickness verification — using Dibit
= 3D deformation and displacement monitoring — using EUPALINOS

= Cloud-based tunnelling data management - using TUNNEL:SUITE
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Measuring While Drilling (MWD)

Components:

1. In-built computerized drilling guidance and positioning system.

[ mEit. Ehemes |

[Flow Meter, pressure sensor, etc.]

Computer

= 2. Drill-response logging and 3D geological Modelling system
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Measuring While Drilling (MWD)
Drill Data and Geological Model
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= While drilling, the system continuously records the drilling response for each hole.

= Recorded parameters: hole length, penetration speed, impact pressure, feed
pressure, rotation pressure, water pressure and water flow

= Specialists process the data to generate 3D models of interpreted rock hardness
and rock fracturing over the drilled area-
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ShapeMetriX 3D
Photogrammetric Face Mapping

= Uses high quality photos of the rock face to generate 3D
geological models

Q@ Knight Piésold Beyond The Blast: How 3D Data Capture is Reshaping Tunnel Construction

CONSULTING




ShapeMetriX 3D
Geological Mapping Workflow
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ShapeMetriX 3D
Geological Mapping Workflow

Referencing
Reference the 3D model using Ground Control Points and corresponding image locations
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ShapeMetriX 3D
Geological Mapping Workflow
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ShapeMetriX 3D
Geological Mapping Workflow

JMX Analyst Report
Project name: Polihali Transfer Tunnel
Map name:  KST CH 0+007.12 - 0+010.60
Acquisition:  Sun Mar 15 19:11:56 2026
Company:  MSKC-JV e
Edtor F.Phamotse =S //
Notes: Ground Type: GT3 Behaviour Type: BT2 - . ﬁ.
Lithologic Region
Lithologic Region
Total Area: 27.871 n?
Type Area Relative Area
@ NAB (Non-Amygdaloidal Basalt) 12730 m? 4568%
@ HAB (Highly Amydaloidal Basalt) 12425 m? 4458%
@ MAB (Moderately Amygdaioidal Basalt) 27167 974%
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DIBIT — Laser Surface Scanning
Surface Scanning and Georeferencing

= Atunnel laser-scanning system used to capture the as-built
excavation and support surfaces.

= Primarily used for Shotcrete Thickness Evaluation and to
Document the As-built profile

2 e
LT m Tunnel Station: 608.72

Station: 608.72 (Horizontal)
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DIBIT — Laser Surface Scanning

Dibit

Section View: Up Station

Tunne! Station: 608.72
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Station: 608.72 (Horizontal)
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Total Range Arc Length -9 to 9 (100.1%)
Computed Arc Length -13.11 to 13.11 (68.7%)

Clearance Area 3.142 m?
Maximum Clearance  (<99.5) 37.1cm
—cm
Minimum Clearance (=0.5) 29 cm
Average Clearance 16.7 cm
o
Scae Exaggeration (radal)
1:75 1
Size AL
o
Created Date
Obit Messtechnk GmbH 2024.12.1208:5627
Checked Date
cm
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Station: 451.998 to 459.358 (Horizontal)

Unwrapped Tunnel Surface
Tunnel Station: 452 to 459.36
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DIBIT

Technical Challenges and Lessons Learned

i ———

= Surface offset error

= Localized -ive thickness
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Dibit

Mitigation Measures
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