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A PLIB-based New Bridge Breakdown System Considering
Functional Properties
Focused on Geometric Modeling

Sang-Ho Lee”, Hyuk Jin Leel, Sang L Parkl, Kyou-Won Choi' and Tae Ho Kwon'

ISchool of Civil & Environmental Engineering, Yonsei Univ., Seoul, 03722, Korea

Abstract

It has problems to use the existing construction information classification system as the bridge breakdown structure due to lack of
relationships between element classes. In this study, we proposed the bridge breakdown system for supplementation of
above-mentioned classification system. The proposed system, for geometric information modeling, was based on international
standards of methodology for structuring part families namely PLIB Part 42. In particular, the breakdown system, considering of the
functional classification for the semantic information of the elements is included. In addition, we proposed a basic framework for
actual modeling using bridge breakdown system and showed that it can be used in practice.
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Table 1 Assembling elements of construction
information classification system

Level 1 Level 2 Level 3 Level 4
Code Title Code Title Code Title Code| Title
Ground and
0 substruc-
tures
4 Pile 9 Other pile
foundations foundations
1 Civil
engineering
3 Bridge 1 Bridge 30 |Piors
element substructure
9 Primary
structures
2 Columns 2 Conerete
columns
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Table 2 Basic Rules for composing the classification
system of parts proposed by PLIB Part42

Rule number Rule content
Rule 1 Field covered by the hierarchy
Rule 2 Classification
Rule 3 Instantiation Rule
Rule 4 Homogeneity of simple family of parts
a Maximum applicability
Rule 5 b Class valued properties
Class valued assignment level
Rule 6 Choice of properties
Rule 7 Semantic identification
Rule 8 Applicability of inherited properties
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Table 3 Part for shape representation

Classifi-
. Part
cation
Web, Flange, Steel Bar, Wire, Stiffener,
Generic Diaphragm, Rib, Steel Plate, Thimble, Sheath,
bridge Pivot Bearing, Expansion Bearing,
member Pin_Bearing, Sliding Bearing, Sub Entities of
part Pavement(Asphalt, Impervious_Layer,
Insulating_Layer, etc.)
Mechanical Bolt, Nut, Rivet, Spring, String, Clip,
Mech Plate, Mech Bearing, Steel Tube,
part Polyethylene Tube, Turn, Buckle, etc.
Pipe, Pump, Fan, Electric Line,
Vibration_Sensor, Crack Sensor,
Facilities | Displacement Sensor, Computer,
unit and | Video Recorder, Bulb, Data Logger,
part Roadlamp, Fog Lamp,

Flight Obstruction Lamp, Illuminator,
Traffic Sign, Traffic Delineator, etc.
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Table 4 Part for member shape & user shape

representation

Classifi-

Super
| Structure |_—l Cable |—_| Tube

.
. .
. .
Thimble .
.
.

Level 1 Level 2 Level 3

Fig. 1 Tree structure classification against the rule of
same phase
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Wire I—-I Strand Concrete I Shape, Concrete T Shape,
FCM_Cylinder Shape, PSC Box Shape,
Concrete Concrete Cube Shape,
Concrete Open_Caisson Shape,
member . .
shape Concreteaneur.natlcf(.lalssonfShape,
Concrete Floating Caisson Shape,
Concrete Box Caisson _Shape,
Concrete_Trapezoid_Shape
Steel Steel I Shape, Steel T Shape,
member Steel Box_Shape, Steel Channel Shape,
shape Steel Angle Shape, Steel Cylinder Shape,
Coupler SteelfSheethhape
Wire + Thimble Mechanical | User Bolt_Shape, User Nut_Shape,
part shape | User Bearing Shape, User Rivet Shape, ...
Generic Spherical_Shape, Polygonal_Shape, ...
shape




Table 5 Bridge Part Library by assembling objects

Library Class Part
Generic member Generic bridge member
part class part(Table 3)
General - -
art Mechanical part Mechanical part
P class (Table 3)
library — - — -
Facilities unit and | Facilities unit and part
part class (Table 3)
Concrete member Concrete member shape
shape class (Table 4)
Steel member shape Steel member shape
Standard
class (Table 4)
shape type - -
library Mechanical part Mechanical part shape
shape class (Table 4)
. G ic sh
Generic shape class e?;;ﬁ:ﬁpe
General Part Library
Girder : ) Generic_Member|| Mechanical || Facilities Unit
PSC Box Girder + Tendon _Part_Class Part Class || and Part Class

Flnge Bolt Pipe

Nut Traffic_Sign

. Wire Rivet Pump

Tendon : +Hsheath Spring Fan

Wire + Thimble + Sheath Thimble Steel_Tube Electric_Line
; Mech Bearing || Sensor

et Mech_Plate Computer
-y p N
7\\\ Standard Shape Type Library
L Concrete_member_ Steel_member_
. o shape_class shape_class
0 . 1] cube_shape Steel_I_shape
e feeas e [ (PSC o shepe) Steel_Box thape
1 Trapezoid_shape Steel_Channel_shape
PSC Box Girder : -
. Mechanical_Part.
PSC_Box_Shape + Steel_Bar -
_BOX_shapt ! Generic_Shape_Class Shape_Class
Cube_shape Bolt_shape
Spherial_shape Nut_shape
Polygonal-shape Bearing_shape
\o = J
. . . ,
Fig. 3 The method for assembling PSC Box Girder's

objects
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Fig. 4 Relation between part libraries and bridge
classes
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Table 6 Objects of Part Element Library

Class Object
Approach Slab Deck Plate Median Barrier Sewer
Arch_Rib Deck_Slab Other_Drainage_Equipment Side_walk
Bottom_Slab Diagonal _member Other_Inspection_Equipment Sign
Brace Ditch Other Monitoring Equipment Spandrels
Bridge Cable Door Other Safety Equipment Stair
) Bridge_Tie Fender Parapet Stringer
Gepenc Bulkhead Girder Pavement Strut
I:;g]iir Buttress Guard Fence Pile Tendon
class Caisson Handrail Pipe Equipment Tower
Collecting Well Jaw_Plate Power_Generator Traffic_Indicator
Column Ladder Power Supplier Upper_Chord
Coping Lane Change Restrictor Pulley Upper_Slab
Crossbeam Lighting Equipment Recording Equipment Waling
Culvert Lower_Chord Scaffolding Wall
Curb Man_Hole Sensor_Equipment Wing wall
) Anchorage Coupler Expansion_Joint Shoe
Jomzljzsstem Backing Strip Damper Gusset, Sole Plate
Buckle Plate Elastite Saddle Splice_Plate
Table 7 Representation of Part Element Library using Bridge Part Library
Class Object Bridge Part Library
Steel I _Shape, Steel Box Shape, Steel Angle Shape, Steel T Shape, Flange, Web,
Brace . .
Stiffener, Rib
Concrete I Shape, Concrete T Shape, FCM Box Shape, PSC Box Shape, Steel I Shape,
Generic bridge Girder Steel Box_Shape, Steel Bar, Steel Angle Shape, Steel T Shape, Flange, Web, Stiffener,

member class

Rib, Diaphragm

Upper_Chord

Steel I Shape, Steel Box Shape, Steel Angle Shape, Steel T Shape, Flange, Web,

Stiffener, Rib

Joint system class

Damper

Rub, Mech Bearing, Bolt, Nut, Rivet, Spring, String, Mech Gear, Buckle

Gusset

Gusset_Plate, Steel Plate,

Bolt, Nut, Rivet
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Table 8 Subsystem of Generic Bridge System Class and object

System Object
Buckle Plate, Deck Plate, Pavement, Bridge Tie, Damper, Elastite,
Deck system . .
Expansion_Joint, Jaw_Plate
Superstructure Arch_Rib, Backing Strip, Brace, Crossbeam, Diagonal Member, Girder,
system Support member system| Spandrels, Stringer, Strut, Upper Chord, Lower Chord, Gusset,
Structural Sole_Plate, Splice_Plate
system Cable system Bridge Cable, Tendon, Anchorage, Coupler
Abutment system Shoe, Approach Slab, Buttress, Parapet, Wall, Wing Wall
Substructure Pier system Shoe, Coping, Upper_Slab, Column
system Foundation system Bottom_Slab, Caisson, Pile, Waling
Pylon system Shoe, Bottom_Slab, Coping, Column, Tower, Saddle
Lightening system Lighting Equipment
Usability Bulkhead, Curb, Fender, Guard Fence, Handrail, Median Barrier,
Safety system . . .
system Sidewalk, Lane Change Restrictor, Other Safety Equipment
User guide system Sign, Traffic Indicator, Other Guide Equipment
Facilities Electric power system | Power Supplier, Power Generator
system . Culvert, Ditch, Collecting Well, Sewer, Pipe Equipment,
Drainage system . .
Management Other_Drainage_Equipment
system Monitoring system Sensor_Equipment, Recording Equipment, Other Monitoring Equipment
. Ladder, Door, Stair, Manhole, Pulley, Scaffolding,
Inspection system . .
Other_Inspection_Equipment

Table 9 Proposed bridge breakdown system

Library Table number
General part library Table 5
Standard shape type library Table 5
Generic bridge member class Table 7
Joint system class Table 7
Generic bridge system class Table 8
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Table 10 Part Object Library used for modeling 1st Keumkang bridge(focusing on structure)

R 10 &2

Class

Object

Part Element Library

Deck system

Pavement

Pannel, Epoxy Layer, Silica Layer, Urethane Layer, Asphalt, Surface Layer,
Prime_Coating, Tack Coating, Impervious Layer, Insulating Layer

Expansion_Joint

Pin Bearing, Anchor Bolt, Nut, Bolt, Usertype Concrete Shape, Steel Bar,

Steel Plate, Usertype Steel Shape, Mech Rubber

Gusset, Steel Trapezoid Shape, Anchor Bolt, Nut
Support Crossbeam Steel I Shape, Flange, Web, Stiffener
Superstruc- member Girder FCM_Box_Shape, Steel Bar, Flange, Web, Stiffener, Diaphragm, Steel I Shape
ture System system -
Splice_Plate Steel Plate, Steel Angle Shape, Bolt, Nut
Bridge Cable Wire, Polyethylene Tube, Steel Tube
Tendon Sheath, Wire
Cable system Anchorage Usertype_Concrete Shape, Steel Bar, Formwork Tube, Mech Plate, Bolt, Nut,
Buckle, Steel Channel Shape, Socket
Coupler Steel_Tube, Pin_Bearing, Bolt, Nut
Approach_Slab Concrete_Cube_Shape, Steel Bar
Abutment Parapet Concrete Cube _Shape, Steel Bar
system Wall Concrete Box Shape, Steel Bar
Shoe Bolt, Nut, Steel Plate, Sliding Bearing
Substructure Tower UsertypefCon(ﬁ:retefShape,. SteelfBofohape, Flange, Web, Rib
system Steel Trapezoid Shape, Diaphragm, Stiffener, Steel Bar
Pylon system Column Usertype Concrete _Shape, Steel Bar
Coping Usertype_Concrete Shape, Steel Bar
Shoe Bolt, Nut, Steel Plate, Sliding Bearing
Foundation Bottom Slab Concrete Cube Shape, Steel Bar
system Pile Concrete_Cylinder_Shape, Steel Bar, Spacer, Waling Steel Bar

Table 11 Part Object Library used for modeling 1st Keumkang bridge(focusing on user and management)

Class

Object

Part Element Library

Lightening system

Lighting Equipment

Road_Lamp

Curb

Concrete_Cube_Shape, Steel Bar

Median Barrier

Usertype Concrete Shape, Steel Bar

Usability Safety system - - -
Steel_Plate, Rib, Steel Pipe, Wire, Bolt, Nut, Anchor Bolt,
system Guard_Fence
Usertype Steel Shape
Guide system Sien Usertype Concrete Shape, Concrete Cube Shape, Steel Bar,
v & Steel Pipe, Bolt, Nut, Steel Plate
Cover_ Plate Steel Plate
Drainage system Pipe_Equipment PVC_Pipe, Anchor_Bolt, Nut
Coupler Steel_Cylinder_Shape, Steel Plate, Bolt, Nut
L . Anemometer, Extensometer, GPS_Sensor, Tension Meter,
Management Monitoring system Sensor Equipment .
Displacement_Sensor
system
Ladder Steel _Bar
inspection system Door Steel Door
Stair Steel Plate, Anchor_Bolt, Bolt, Nut

electric power system

Power_Supplier

Electric_Line

Plate=

Tendon, Anchorage,
3ttt 2% Abutment System¥} Pylon System,
Systemo.Z A3
AA] Usability SystemZ} Management System®] 3}¢]
o] x3tos st Fig. 72 32 @ =Y
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