GDOT

Netivei Israel

University of Cambridge
BAST

SeeBridge
Demonstration Workshops

Atlanta
Tel Aviv
Cambridge
Munich

25t September 2017
18t September 2017
18th September 2017
25t September 2017

avation

ure Innovation Programme

L

[ &
SEEBR
SEMANTIC ENRICHMENT ENGINE FOR BRIDGES




vation

Innovation Programme

L

Program

9:00 Welcome and introduction

9:10 Motivation

9:25 Background

9:50 Vision - Why use BIM for
Bridge Management Systems?

10:15 Walk-through of the SeeBridge
process

11:30 Hands on demo

12:15 Where are we today ?

12:35 Q&A

13:00 Close & Lunch?
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- Goals

- Define input and output

- Technology, processing, requirements
- Results achieved

- Limitations
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enrichment for bridge models? T

SEMAN

Deck slab

Shear keys

Capping beam
Transverse PPINg

beam Abutment
Defect identification &
modeling

Column

Semantic enrichment
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Semantic enrichment of building models refers
to the automatic or semi-automatic addition of
meaningful information to a digital model of a
building or other structure by software that can
deduce new information by processing rules or
by applying machine-learning (Bloch et al. 2017)

Belsky, M., Sacks, R., and Brilakis, I. (2016). "Semantic Enrichment for Building
Information Modeling." Computer-Aided Civil and Infrastructure Engineering, 31(4), 261-274.
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‘ Classification Occlusion ‘ Enriched ’T‘Ode'
of the bridge

Plain geometry
model in IFC file

Additional Info
from BMS

Axes
Reconstruction
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* Proper modeling or reconstruction
— Extrusion / B-REP geometry
— Overlapping of objects
— Partition to separate objects
— Slab surface curvature modeling

 Compliance with the IFC structure
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(i) Info

¥ Object.b. 10

¢ - -@AEF

Identification | Location | Quantities | Relations | Classification | Hyperiinks|

Property
Model
Discili
Mame
Phase
Type

Description

Material
Layer
System
Geometry
Application

Value

HaifaBridgeFixed
Architectural
Mass 4:Mass 4: 59541

Mass 4

A-MASS- -OTLN

Boundary Representation
Autodesk Revit 2018 (ENU)

Gl

BATID
T ——

4k fr 7BzCyii7h
59841

FLIDLICE, FUEWIL L0 LT

fr 7820




Appendix B—SeeBridge bridge Identification data list
Mote: This table contains Bridge data items only and should be read together with the "Guide for Documenting Bridges
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1 General Ident

ification Data

11 Structure number Predefined format - $-BRG-00200200
1.2 Structure Name Predefined format - 127 1wa-0079-000+0605-02/00
1.3 Structure Identification Mark Predefined format Yes (if exist) $-BRG-00200200-0079
1.4 General Description Text - PN NINPL WA 79 WD Un Poy 11 wa
19% N7
1.5 Region select from pre-defined list -
1.5.1 Reserve -
1.6 Road Number RRRR road no. - 79
1.6.1 Belong to street name Text -
1.6.2 Near building No. NNNNNN -
1.7 Linear reference point KKK.MMMM -
1.7.1 Nearby Junction (for city area only)  [Text -
1.7.2 Distance from nearest Junction [m] OO [m] -
1.10 Morthern Ordinate N MNMNMNNMNMN [m] - 750008
1.11 Eastern Ordinate E EEEEEE [m] - 209443
2 General Classification Data
2.1 Primary Classification Group select from pre-defined list - BRG
2.2 Secondary Classification Group select from pre-defined list - VBG
2.3 Road Classification select from pre-defined list - n'ron ImnwN NI
2.4 Emergency Classification select from pre-defined list - N7
2.5 Built by select from pre-defined list - TINI0ONN JAcN NTN' - ¥"vn
2.6 Ownership select from pre-defined list - Y M)
2.7 Maintenance Responsibility select from pre-defined list - Y M)
2.8 Toll Road Indication® Yes/No - )
2.9 Abnormal Loads Route* Yes/No - )
2.10 Historical Significance™® select from pre-defined list - N7
211 Temporary Structure™ select from pre-defined list - N7

Afek road bridge above route 79 in Kiryat Bialik

MNorthen region

main road 2 lanes

"MAATZ"
Netivei Israel
Netivei Israel
no

no

no

no
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 Compliance with the IFC structure

(i) Info < -3 '|@‘

¥ Object.b. 10

Identification | Location | Quantities | Relations | Classification | Hyperlinks|

Property Value

Model HaifaBridgeFixed_Classified_WithAxes_with...
Discipline Architectural

Name Mass 4:Mass 4:59841
Phase

Type Mass 4

Description

Material

Layer A-MASS-__ -OTLN
System

Geometry Boundary Representation

Application Autodesk Revit 2016 (ENU)Y

GUIL

N -
BATID CappingBeam
T —

w 4.00 1M




How can we perform semantic

enrichment?

pairwise

Are there
any
changes?

Is timer
over
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No

Enrichment
finished

Yes
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Help

About Sign up My Rules
Rules Ruleset Fles
» ALl N = All ® HaifaBridgeFixed e
= Abutmentsrulel L} (:]ﬂssi:[ioatiou_PllﬂseLnﬂeset ® HaifaBridgeFixedxlex
L A]::utm.eut_Ax.es.n.llel L ] (:]assi:[imtiou_P}JﬂseQ.rulese‘t ® HaifaPridgeFixed Classified.ifc
8 BMStolFCrulel B Gridruleset ® HaifaBridgeFixed Classified Grid Space OclusionFxample2ife
® CappingBeams Columnsrule? # Numberingruleset ® HaifaPridgeFixed Classified OclusionsFixedife
L CappiugBeam_Axes.tu]e:l ] ch:]usious_Fi:LnJ.leset ® HaifaPridgefixed Classified SEFBIM.ifc
# filerulel ® Span_Assasicationruleset : HaifaBridgeFixed Classitied SEEBIM SFEBIM.ifc
® Girder_Occlusion.rulel 8 Systems Assignments.ruleset HaifaPridgeFixed Classified WithAxes WithSystems WithSpacesifc
L ] Liahtfi.zh:.raa.rula:l - - - -
® Plinthsrulel
] Pr‘im.argGi.tders_DeclrSla]}s.ruleQ
=T Patii| T D 1O
Add Diclete Variables Add Jelet Download

of Technology npmaseg

—~
TECHNION The Faculty of
g lsrael Instituts Civil and Environmental

P SeskinVirtual
d I Construction
Laboratory
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Hello HaifaBridge

3SccBIM:¢

About Sign up My Rules

Rules Ruleset

= All m All ® HaifaBridgeFixed.ifc

® Abutments.rulel = Classi‘ic&tiou_?lmsehuleset ® HaifaBridgeFixedxlex

® Abutment_Axesxulel ® Classification_Phase2.ruleset ® HaifaBridgeFixed Classified.ifc

® BMStolFC.rulel # Gridruleset L] HAi.faBridgeFixed_Classi{ied_GIid_Spaee_OclusionExamplerfc
- CappingBeams_Columns.rule? a Num})eting.ruleset o mdab'idseﬁ"ed_Cl““i‘i“-‘d_o‘:l““mm}:ixed-i(c

] CappiugBeam_AxesJulel ] Ooclusions_Fix.ruleset i H"ifab'idéeﬁ"ed_CI““ified_SEEBMHC

# filexulel ™ Span_Assosication.{u]eset : HaifABridseFixed_Classified__SEEBN_SH:_BMjfc

® Girder_Oecclusion.rulel 8 Systems_Assignmentsruleset | HaifaBridgeFixed Classified WithAxes WithSystems WithSpacesifc
® LightFixturesxulel

® Plinthsxulel

® PrimaryGirders_DeckSlabsrule2

Add Delete Variables

—~
TECHNION | TheFacultyof SeskinVirtual
et b 5 Civil and Environmental ‘l ] Construction

u of Tec Engineering ( Laboratory

of Techn
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Rule sets
— Pairwise rules
— Feature rules

— Rules based on previously acquired knowledge
Redundancy of pairwise rules

Loops

False positive classification
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Classification: Identifying objects
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™ Object.b.10

Identification | Location | Quantities | Relations | Classification | Hyperiiks|

Property Value

Model HaifaBridgeFixed

Discipline Architectural

[Name Mass 4:Mass 453841

Phase
Type Mass 4

Description
Material
Layer A-MASS-___-OTLN
System
Geometry Boundary Representation
Application Autodesk Revit 2016 (ENU)
| 2 7B2CyiiTD

BATID ss841

owest point elevation

|Paraellel check

|closest to Bridge’s lateral

(Isa Object 14 Tag ¥ —44

Classification Rule #2

@ Info < -~ > -[@

9 Object.b.10

Identification | Location | Quantities | Relations | Classification | Hyperlinks|

4

Property Value

vodel HaifaBrdgeFived Classified_Withixes With... 9
Discipine Architecturl ]
Name Mass 4:Mass 4:59841 =
—
Phase T »
— 1
Type Mass 4 = =
Desaription =
Material
Layer AMASS-___-OTIN
System
Geometry Boundary Representation
Application Autodesk Revit 2016 (ENU)
™

BATID CappingBeam >

r 4.00 m

CappingBeam
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* Types of groups
— Functional systems
e e.g. structure, lighting , safety, drainage etc.
— Mutually exclusive subsystems
* e.g. superstructure and substructure.
— Concept groups
e e.g.span between axes A and B
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i Model Tree E g+

—I-|&| HaifaBridgeFixed_Classified_SEEBIM
— System

— B System.20 : Superstructure

. 5 7 Object.b. 10

—I% System.22 : Substructure

-~ 7 Ohject.b.2

- ™ Object.b.5

- Object.b.&

- " Object.b.11

- M Object.b.12

- 7§ Ohject.b. 13

- M Object.b. 14

- " Object.b. 15

m

- [ IFCSITE
54 Haifa Bridge 79
+ Beam
+- | Light Fixture
+- || Object
- ) Slab

it ) Wal i
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* Longitudinal and lateral axes
* Longitudinal curvature of multi-span bridges




Reconstruction of axes

vation

Innovation Programme

L

SEEBI\QI)DGE

SEMANTIC ENRICHMENT ENGINE FOR BRIDGES



- : vation
Numbering of objects g

L

[ &
SEEBR
SEMANTIC ENRICHMENT ENGINE FOR BRIDGES

* Absence of global variable and sorting loop
* Objects to number
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yes

Two objects to
number
e.g. columns

Do they yes
have same

number?

Do both
objects have
numbers?

Do they lie

on the same
axis?

yes

Do nothing

Assign the
number “1” to
any object with

no number

Increment the
number of the
object with
higher ordinate
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e i i | Pset_ColumnCommon |
Identification Location jes I Material I PrmRelaﬁons |
eld a Ob ag 5 Property lue
Model bridge_SlabBridge4
Discipline i L
be Mame Concrete-Rectangular-Column: 1500 x 1...
Type S
Description
Material My Pier
be Layer S-COLS
System
Profile Type Rectangular
Building Envelope False
Geometry Extrusion
Application Autodesk Revit 2016 (ENU)
GUID 1HIGW _Mafl09ZZmFzuvwiN
BATID 292723

@ Info € v > - |
J column.-1.3
Materials and Finishes | Other | Phasing I Pset_ColumnCommon | Structural
Classification Hyperlinks Constraints Dimensions Identity Data
Identification | Location I Quantities I Material | Profie r Relations
Froperty Value
Model Cambridge_SlabBridge4_SEEEIM -
—— et
Mame column 12
Type Too0 = 1020
Description
Material Concrete, Cast-in-Place gray
Layer 5-COLS- -OTLN £
System Substructure
Profile Type Rectangular
Building Envelope False

et
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* Lengthening the occluded beams

* |Inserting “placeholders” for missing objects

* Recreating deck structure
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Occlusion: repairing geometry
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G
(THEN W)

Ile Occlusion
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Should they
be
adjacent?

Take one girder
and one

capping beam Find the minimal

distance from edge of
girder to axis of

Is the girder capping beam in XY

too short? projection

From the
start or the
end?

Do nothing

From the start From the end

- 0P EW Degd
Calculate the 0 point &
correct length et the corre

and new start -
point
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IFC and MVD compliance
Post processor
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 Redundancy of the rules
* Focus on main objects

* Unifying objects
* Curved axes
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* Why do we need semantic enrichment?
* How do we do it?

 What aspects do we enrich?

* What is the result?
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Questions?




