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Abstract  Since IFC (Industry Foundation Classes) 4 is based on the representation of 3D elements for an
architecture project, and does not define standardized shapes for civil projects such as roads, bridges, and
tunnels etc, it has limitations in securing interoperability for exchanging a shape information model for the civil
projects. Besides, since road facilities have a linear reference, which is modeled along the center alignment, it is
difficult the designers to create a standardized 3D road model. The aim of this study is to configure structure
elements and their attribute for a road in the perspective of 3D design for developing a shape information
model for the road. To solve these issues, this study analyzes the design documents, which consist of a road
design handbook, guide, specifications and standards, and then extract shape elements and their attributes of road
structures. Such shape elements are defined as an entity item and we review a hierarchical structure of a road
shape defined by a virtual road model. The detailed elements and their attributes can be utilized as a 3D shape
information model for constructing BIM (Building Information Modeling) environment for Infrastructures.
Besides, it is expected that the suggested items will be utilized as a base data for extending to IFC for a road
subdividing the detailed shapes, types and attributes for road projects.

Key Words : Road Alignment, BIM(Building Information Modeling), Road Element, IFC(Industry Foundation
Classes), Road Design Documents
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[Table 1] Detailed Classifications of Element Shapes for Road Cross-Section(Partial)

Shape Level 1 Level 2 Reference
Element (Shape-Geometry) (Type of Shape) (Design Attributes)
- Straight lane - Roafi Types and Functions
- Turnine lane - Design Speed
. - Lane number e - Design Traffic Volume
Carriageway . - Speed-change lane .
- Lane width s - Region Types
- Climbing lane
- Passing lane - Ground Status
J - Design Service Level
- Median strip width - Green area
Median - Marginal stripe width - Guard rail ) Roafi Types
. . - Region Types
Strip - Separator width - Guard fence of concrete - Desien Sneed
- Separator height - Curb of concrete gn >p
- Shoulder width - Full shoulder - Road Types
. . . - Half shoulder N
Shoulder - Marginal stripe width - Region Types
- Soft shoulder width - Quarter shoulder - Design Speed
- Soft shoulder gn Sp
- Road Types
Stopping - Stopping lane width - Stopping lane - Region Types
Lane - Bus stop width - Bus stop - Vehicle Types
- Traffic Volume
- Region Types
Bike - Bike lane width - Bike lane - Riverside/River Types
Lane - Lateral clearance width - Bike and pedestrian lane - Lateral Width
- Separation of space width - Bike and motor lane - Valid Footpath Width
- Standard Bike Types
- Higher h'elght than curb - Region Types
- Same height than curb . . .
Footpath - Footpath width - Separation by safety fence - Minimum Valid Width
P P p' 4 Y - Required Footpath Traffic Volume
- Vertical curb . . .
- Service Traffic Flow Ratio
- Slope curb
Frontage . - Road Types
Road - Frontage road width ) - Traffic Environment
Green Belt - Green belt of roadside width - Levee ) Road' Types
. . . . . . - Traffic Status
of Roadside - Marginal stripe width - Noise barrier
- Ground Status
. - Downtown area
Planting - Planting belt width - Landscape area - Tree Ty'pes. and Layout .
Belt . . - Harmonization of Cross Section Elements
- Residential zone
. - LT
- Size - U Typz - Drain Capacit
Drainage - Pitch - T}’P - Desien Ff };
Facilities - Width Ipe csign Frequency
. - Drain pipe - Outflow
- Thickness . .
- Infiltration gallery
RoadGeometricAlignment[1]
CrossSectionAlignment[1] HorizontalAlignment[1] VerticalAlignment[1]
{ . ) [} ) I ) ) ) I . +
C . 1 i i 1] i i e i el
1 1 1 1 : I I
s T T 1 T 3 T p - s 1 1
1 1 | 11| | Carriagewayi2] | ool orizmat " || vonzontacurver 1 || Homontaiciatnon 111 e ||t 121 | i & Verticalcarett) | | VEMIRONUE | yericaicurverz)
I I
Spaczinfo[1] Placzmentinfa[] Spaceinfo[2] Placementinio[2] Spaceln‘o[1] Flacemertinfo[1) Spzcelnfo2] Placementinfo[2] Spaceln‘o[1] Placementinfo[1] Spzceinfo2] Plzcementinfo[2]
k. H i
N ,/" AlignmentSegmentType[] ¢ AlignmentSegmentType[] &~

Reference

AlignmentSegmentType[]

[Fig. 4] Shape Classification of Road Structures
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- Infiltration gallery

Spacelnfol ] Placementinfo[] Spacelnfo[ ] Placementinfof] Spacelnfof ] Placementinfof] Spacelnfof ] Placementinfo[] Spacelnfo{ ] Placementinfof]
#Median strip width
1] . I idth #Green belt # Width [ ]
#Marginal stripe | | #start point [] [ISloppma lane widt #Start point [ ] #Footpath width [ ] #Start point [ ] roadside width [ ] #Start point [ ] # Space [ ] #Start point [ ]
width [] #Finish Point ] #Finish Point [ ] P #Finish Point [ ] #Marginal  stripe | | #Finish Point [] # Thickness [ ] #Finish Point ]
#Bus stop width [ ]
#Separator width [ ] width] |
#Separator height ||
AlignmentSegmentType[ ]
|
Carriageway Shoulder Bike lane Frontage road Planting belt
- Straight lane
- Turning lane e ot - Bike lane - Downtown area
- Speed-change lane B Qmém ‘;h:mdy - Bike and pedestrian lane - Frontage road - Landscape area
- Climbing lane o i - Bike and motor lane - Residential zone
- Passing lane ke
Median strip Stopping lane Footpath Green belt of roadside Drainage facilities
. - Higher height than curb - LType
Stosnisieal - Same height than curb - U Type
= Guard il - Stopping lane - Separation by safety fence i~ - Type
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