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IfcTunnel Scope – Project aim

• To create … “… A comprehensive neutral data schema capable to 
present semantic and geometric aspects to enable data exchange and 
open access in the context of planning, realization and maintenance of 
tunnels.” 
(IFC Tunnel Project Proposal, 2019)

• provide an open BIM “Structured Information Container” (ISO 19650-1) 
to exchange information and serve as a common, 
software-independent, documentation and archiving format
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IfcTunnel Scope – The big picture

IfcTunnel project must describe:

 Functions

 Geometries

 Domains semantics

exchanged during the tunnel life cycle:

 Planning

 Engineering

 Procurement

 Construction

 Handover

 Asset management, maintenance & operation

Identify entities, elements and components required to cover the scope and establish whether they:

 Can be mapped to existing IFC schema

 Are covered in on-going common schema projects, or should be part of the common schema

 Require new IFC entities to be introduced as part of the IFC Tunnel project

Definitions of Tunnels
Artificial underground passage (Oxford Dictionary)
Underground/underwater structures (DIN 1076)
Underground structure excavated to create a 
communication (UIC)
Long enclosed transport route (PIARC)
Underground tunnels, shafts, chambers, 
passageways, cut and cover excavations as well as 
those that create conditions (hazards) 
characteristic of underground construction (OSHA)
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IfcTunnel Scope – Common Scope

• 2019 in collaboration with Common Schema:

• Geotechnics

• Spatial Structure (Kinematic Envelopes) 

• 2020 on-going collaboration with Common Schema, require 
interaction with other projects:

• Geothermal

• Drainage

• Earthworks



IfcTunnel Scope – Types

• Based on their function

• Based on their construction method(s)

IFC Tunnel – Scope

Rail Metro Road Pedestrian* Gas*Water Services*
Underground 

facilities*

Cut & Cover
Mined 

Conventional
Jacked *

Tunnel 

Sub-Sytems

Function

Construction 

Methods Immersed *
Mined  

Mechanical

IFC Tunnel 

Components
Tunnel Spaces Tunnel Lining

Tunnel 

Excavation
Tunnel Support

*Not in initial 
scope



IfcTunnel Scope – Components

• Other topics currently addressed
by project team:

• Geology  (jointly covered
with common schema)

• Excavation 

• Support

• Lining components

• Tunnel Sub-Systems and
Equipment



IfcTunnel Scope – Components 

Spaces that reflect the 
excavation and the  
construction process

Spaces that host the 
sub-systems equipments



IfcTunnel Scope – Geotechnics

IfcTunnel scope – Geotechnical environment & uncertainties

Proposed P1:
• Geologic structure

• Classification

• Ground water

Geotechnical model ahead of the tunnel face（image）

Horizontal boring survey
When the structure of 
the crack is known

Discontinuous surface structure

Discontinuous surface certified
on the tunnel surface

Proposed P2:
• Topsoil deformation

• Geophysics



Fold

Geotechnical classification:

• Discontinuity

• Weathering

• Alteration

• Degree of consolidation

• Rock mass classification

Geology Weathering Alteration Rock mass Classification

IfcTunnel Scope – Geotechnics (1/2)

FaultGeologic structure

• Boundary of geologic unit

• Sequence boundary

• Intrusive boundary

• Fault

• Fracture

• Fold



Geophysics:
• P-wave velocity(km/s)

• S-wave velocity(km/s)

• Ultrasonic velocity

• Electrical resistivility

• Density

P-wave velocity structure

S-wave velocity structure (isovolume)

depth
45m

Resistivity structure

Electrical resistivity isosurface

IfcTunnel Scope – Geotechnics (2/2)

Water pressure (impact of tunnel construction)

Ground water:

• Aquifer

• Groundwater level

• Hydrological conductivity

• Water pressure

• Uncertainty (link’d with calculation methods)

blue： pressure drop area
red：pressure rise area

Water pressure (impact of tunnel construction)

P-wave velocity structure



IfcTunnel Scope – Construction methods

IfcTunnel scope – Design, excavate & build

Proposed P1:
• Mechanized (TBM)

• Conventional

• Cut&cover

Proposed P2:
• Jacked

• Immersed

• Shafts

• Micro-tunnels

• Caverns



IfcTunnel Scope – Construction methods (1/3)

Mechanized (TBM)
Construction variants

Five-piece segment lining with
keystone at the bottom

Eight single
segments and a keystone

Pea Gravel injected 
with Grout

Draining Pea 
Gravel

Bi-Component Grout (with
compressible grout)

Waterproofing

Mortar grouting



IfcTunnel Scope – Construction methods (1/3)

Mechanized (TBM)
Segment types

Rhomboidal & trapezoidal segments

Expanding segmentsCassette segments

Block segments
Secondary 

grouting hole

Annular space/gap

Grout

Longitudinal  Joint

Circumferential Joint

Extrados face

Intrados face



IfcTunnel Scope – Construction methods (2/3)

Conventional (drill & blast)

In rock

In softsoil



IfcTunnel Scope – Construction methods (2/3)

Rock support
• Good rock condition: rock bolts and fiber/rebar reinforced shotcrete

• Weak condition: bolts/shotcrete (until concrete lining is installed) 

• Rock support (on-site/at face) based on mass classification (Q-system / RMR)

Lining types



IfcTunnel Scope – Construction methods (3/3)

Cut&cover

Retaining walls

Covered
structures



IfcTunnel Scope – Sub systems

IfcTunnel scope – sub-systems organic structure

Proposed P1:
• Supervision

• Ventilation

• Lighting

• Fire protection

• Emergency & safety

Proposed P2:
• Drainage

• Power supply

• Geothermal



IfcTunnel Scope – Sub systems (1/3)



IfcTunnel Scope – Sub systems (2/3)



IfcTunnel Scope – Sub systems (3/3)



IfcTunnel Scope – Next steps

#2.From scope to taxonomies

#3.From requirements to conceptual model

IfcTunnel project is to describe:
Functions
Geometries
Domains semantics
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