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The companies BIM

S SierraSoft

SierraSoft

SierraSoft is a company that creates and markets BIM software
solutions for the surveying, infrastructure design and construction
industries.

SierraSoft products are available in several languages (Italian,
English, German, Spanish, Portuguese, French, etc.), they include
the main international standards and have been adapted to comply
with the specific requirements of several countries (Italy, USA,
Germany, Spain, Portugal, France, etc.).

SierraSoft products are used in more than 15 countries by
surveyors, architects, engineers, engineering companies,
architecture companies, construction companies, research
institutes, public bodies.
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Politecnica Ingegneria ed Architettura

Politecnica is one of the top Italian firms providing integrated
service in architecture, engineering and urban planning since 1972.

It is independent and fully controlled by its 45 cooperative
associates, mainly engineers and architects, who have worked on
projects in over 50 countries worldwide.

Politecnica, among the pioneering companies in designing by BIM
(Building Information Modelling), provides services ISO 9001
Quality System and ISO 14001, 45001 certified, is credited with the
Legality Rating highest score, is member of Green Building Council
and promotes the best practices for environmental sustainability in
compliance with LEED protocols. Moreover, many associates in
Politecnica are certified with Envision and qualify for Project
Management Professional.
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The beginning
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= Birth of the project it

The project between Politecnica and SierraSoft was born within the BuildingSMART lItaly
working group:

“IFC Road Italy working group to verify the IFC4x3 operating standard for its use during
the life cycle of the road work (design, checking and validation, implementation and
maintenance)”

Politecnica and SierraSoft took the opportunity to go beyond the main goals of the work
group and combine our experience in infrastructure design and software development,
with the openBIM process as the common denominator.

The project: “Road Design with Information Modeling adopting IFC 4x3"
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_ Aim of our project B

The aim of our project was to identify a road design method in openBIM that ensures:

1. High quality of information models
Consistent with: the design approach and standard, detailed drawings and client’s requirements.

2. Better and direct collaboration
Exchange of information useful for co-design, analysis and construction.

3. Optimization of costs and resources
Control of costs and time needed for design and modeling.

4. Improved design quality (in terms of geometry and data)
Achieve higher quality design compared to traditional design.

5. Continuous flow of the BIM process
Avoid loss of information and time-consuming tasks between design phases

Getting the advantages of BIM in the design phase
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-~ Interoperability with openBIM il

@ IFC 4x3 i Land XML

 Itis an All-purpose format. « Easier to read and write.
* Fundamental in design to share « Land surveying (Points, measures,
information among different constraints, triangles).
professionals. « Road and Railways design (horizontal
« To analyze geometries and data, and vertical alignments, cross sections,
support design choices, anticipate and surfaces)
correct errors in construction. . Construction (Machine control).
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The findings
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_ The 3 key elements B

We identified and developed 3 key and interconnected elements that allowed us to meet the
objectives:

1. Workflow
The workflow centered on road design.

2. Road design software
The fundamental features of road design software.

3. Road design in BIM
The BIM activities that are part of road design.

Road design at the heart of smart and bidirectional
collaboration between disciplines

®,POLITECNICA G SierraSoft
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1. The workflow

Centered on road design:
« BIM Workflow for road design
* BIM Workflow in multidisciplinary context

The workflow > Road design software > Road design in BIM
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-~ BIM Workflow for road design Eil

In the past we had a The future we have a
“One at a time" approach. Design, Model, Check “All in one” approach. Design+Model+Check

INFORMATION
MODELING

ROAD DESIGN

INFORMATION INFORMATION
EXCHANGE CHECKING
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BRIDGES

LandXML, IFC ROADS LandXML, IFC CONSTRUCTION IFC
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2. The road design software

The key element to sustain workflow and ensure
consistent information

The workflow > Road design software > Road design in BIM
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_ The road design software i

SOFTWARE FOR INFRASTRUCTURE DESIGN IN IFC
(Design, BIM Authoring and IFC Management)

INFORMATION INFORMATION INFORMATION
MODELING AND ANALYSIS AND EXCHANGE
IFC MAPPING VERIFICATION

Structure, elements, Clash detection Import and export
geometries and Model validation IFC (2x3, 4x1, 4x3)
data Model comparision

DESIGN

Design of roads
and railways

<

=

SierraSoft Roads  SierraSoft Rails SierraSoft Hydro
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e
X
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0
&
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3. Road design in BIM

Activities that are part of the new way of designing roads
with BIM methodology

The workflow > Road design software > Road design in BIM

®.POLITECNICA S Sierrasoft

work better



H The activities when designing in BIM BiM

1. ROAD DESIGN

* Road design and geometry modeling
The quality and level of detail of geometries is much higher than in traditional design.

« Verification of standards (code checking)
Verification of standards is mandatory for design and geometric modeling activities.

2. INFORMATION EXCHANGE AND INFORMATION CHECKING

* Information exchange and model federation
Interoperability between different design software (roads, railways, hydraulics, bridges, tunnels,...).

«  Analysis and checking of information models
To be done at the road design stage.

3. INFORMATION MODELING AND IFC MANAGEMENT
« Spatial decomposition and generation of elements
 Management of properties of model elements
- Mapping of entities in IFC

®,POLITECNICA @ SierraSoft
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Work organization
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The project case

Provided by Anas (Italian State Railway Group) - buildingSMART Italy
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The project case Bl

West Roundabout
Bridge

Main road

Tunnel

East Roundabout
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_ How the work was divided it

2. Politecnica Ingegneria ed Architettura
Design and modeling of roads using SierraSoft Roads software.
Verification of the validity of the method and tools adopted by SierraSoft and Politecnica.

3. SierraSoft
Provider of SierraSoft Roads and SierraSoft Hydro software.
Adapting, where necessary, its software to meet the requirements of Politecnica and the

working group.
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N Information requirements for IFC 4x3 format Bifi

@B buildingSMART The information requirements for information modeling
are defined by the working group and published in the
IFC Road “IFC guide for road infrastructure design”.
per la progettazione

delle infrastrutture The specifications include:

. e Spatial structure
stradali P
e Elements

* Properties
* Mapping

The specification coordinated with other stakeholders
includes spatial structure, elements mapping and properties
association for the Italian market.

Versione: 1.0
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The land survey

Digital cartography
Imported and processed in SierraSoft Roads

Model by Politecnica Ingegneria ed Architettura - buildingSMART lItaly
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_ The land survey it
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The road

Designed with SierraSoft Roads
Shared Road information model in IFC 2x3, 4x1, 4x3

Design and Model by Politecnica Ingegneria ed Architettura - buildingSMART lItaly

®,POLITECNICA @ SierraSoft

BUILDING FOR HUMANS work better



The design of the alignment and road shape Eil
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Road design was done
using SierraSoft Roads.

The following were
designed:

the horizontal
alignment, the vertical
alignment and the
typical sections of the
different segments.

Real-time and repeated
checking was
performed to bring the
road up to standard.

The information model
was obtained
automatically from the
design.
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The road

Model breakdown and element generation
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Lateral and vertical breakdown: Superstructure
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Segnaletica orizzontale
Segnaletica orizzontale % TrattEggil:l T”:ll:l B

S e e S e S S A
5,(8,8,8,(5,8, (8,8, 8,8, 8,8, 5,588,585 s 58,

Segnaletica orizzontale

Segnaletica orizzontale

@ Luminanza retroriflessa RL |150 mcd lx-1 m-2

Segnaletica orizzontale - — — .
Principale W @ v | Rilievo - ante operam Q ¥ H Foto aerea Q v |
Segraleticiofzontale. MY el = .
= = " saale:500 | g A s v | @v‘*@{@\ F|erch|4 | B
ES ts = <l =
Subprojects | Sheets ||Modeling [ Checking . (CH §
Command:

Policies
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Elements: Road signs

Q) pio s w. 2

0 |Projects| | Import  Export Generate Layer ||Materials|| Filters |

‘ Survey | Model | 3D modeling | Analysis | Axis ] Pipes | Drawing | Annotate‘

B [tayer @ ) @ of Zvloaw /5O ~Q~> D~ gEM-NAE D0 Mty ¢ B3O MBI+~ D0 &~ & O~ EEEN =R

BIM Modeling

£+ ¢ i s
< + X B, = -
Add Delete Properties | Create Join Settings
l Project: Progetto IFC_rev-100.sgd
~ BIM structure @ r ‘ Y ‘[NG!IB%?E] =
Segnaletica orizzontale ™ Q &/

Object

0_9h2PO3zFFhwl SudOk_BF

Segnaletica verticale

Segnaletica orizzontale [Z v

Segnaletica orizzontale [zf '] Glﬂbal ID
Segnaletica orizzontale ™ @

VSegnaietKa orizzontale [z( v Naﬂ'lE
Segnaletica orizzontale M 9

VSegna?etlca orizzontale [zf ] T}'pE
Segnaletica orizzontale ™ @

Segnaletica verticale [zf W IFC Entit_‘.f

=

Segnaletica verticale

IFC predefined type

Segnaletica verticale

SmartPolyline model
Ifcsign
FICTORAL

Segnaletica verticale

Style
Properties

Segnaletica verticale

Segnaletica verticale

Segnaletica verticale

Segnaletica verticale quadrata

Segnaletica verticale

Segnaletica verticale

Segnaletica verticale

[T

Segnaletica verticale

Segnaletica verticale

@ Altezza carattere

Segnaletica verticale

Properties

Segnaletica verticale

@ Descrizione

Segnaletica verticale

Segnaletica verticale

555555555655 555 585558688

MM EEEREEEEER R R

F

Segnaletica verticale

K

Segnaletica verticale

@ Tipo supporto
T

= @ Segnaletica_Caratteristiche prestazionali

@ Classe pellicola retroriflet...

= @ Segnaletica_Caratteristiche qualitative

Quadrato medio

MMonopalo

Segnaletica verticale

8 Zlﬂ;

(#l| &= Rotatoria Ovest M 9 - !
Principale ¥ | Rilievo - ante operam v || Foto aerea v
| 55 Rotatoria OvestTratto 1 ¥ 9 of| -] e L , 30
= = " saale:500 | g A s v | @v‘*@{@\ F|erch|4 | B
ES ts 3= H =
Subprojects | Sheets ||Modeling [ Checking (CH §
Command:

ns Sections Intersections Qui Policies
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The bridge

Modeled with Autodesk Revit
Shared bridge information model in IFC 4

Model by Rachele A. Bernardello Unipd - buildingSMART Italy
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The bridge Bife

-5 - S BIMvision 2.27.0 - E\Archivit\Utenti\Politecnica\InfraBIM 2023\Unipd_Modello-Viadotto.ifc ? o — o

.
FILE VIEW OBJECTS SECTIONS MEASUREMENT CHANGES PLUGINS T h e roa d d eS I g n e r
& — 5 - —~ - [ & (2 - | In separate window .
(5] N l’—’a @? ‘r-u ] .r-u coler Drow eovered Cl o -0 : ‘J:} 'fg'jl - /| Show properties S e n d S th e a | I g n m e nt
Display Reset Regenerate Enclose Display  Transparent Hide Center view Ignore transparency ~ Display  Transparent Hide * Structure Types Groups Layers Classifications o
All zoom  geometry selected unselected T M @ Expand level 1 7 o o
Objects 1 Selected (302) Unselected List -~ a n d I n fo rm atl O n
==} model to the bridge
V| [v] |-/ Project 0001 g
V| ¥ | Esite Default .
V| [ =1 Building Viadotto d es I g n e r
Vv | [+ +-Building Storey IfcBridgePart, FOUNDATION .
Vv | [+ +-Building Storey IfcBridgePart. SUBSTRUCTURE
V| [+ =I-Building Storey IfcBridgePart. SUPERSTRUCTURE
] ~| Beams

V| [ + Beam ASFR_MNF_~STR_ST_var_CPL:1250x22...
V| [ + Beam ASFR_MNF_~STR_ST_var_CPL:1350x22...
V| [ + Beam ASFR_MNF_~STR_ST_var_CPL:1350x22... T h b M d d M
V| [ + Beam “~SFR_MNF_"STR_ST_var_CPL:1250x22... e rI g e e S I g n e r
V| [v] + Beam “~SFR_MNF_"STR_ST_var_CPL:1250x22...
V| ¥ +I Beam AGFR_MNF _STR_ST_var_CPLi1330x22... d th d 0 d
V| [ + Beam “~SFR_MNF_"STR_ST_var_CPL:1250x22... O eS e eS I g n a n
Vv | [+ + Beam ASFR_MNF_~STR_ST_var_CPL:1350x22...
V| [v] +-Beam ASFR_MNF_~STR_ST_var_CPL:1250%22... d 't b k .t th
V| [+ + Beam ASFR_MNF_"STR_ST_var_CPL:1250%22... S e n S I a C O e
Vv | [+ + Beam ASFR_MNF_"STR_ST_var_CPL:1250%22...
V| + Beam ~SFR_MNF_~STR_ST var_CPL:1250x22... d d M M | FC
V| [ + Beam ASFR_MNF_~STR_ST var_CPL:1250x22... roa es I g n e r I n
V| [ + Beam ASFR_MNF_~STR_ST_var_CPL:1350x22...
V| [ £

Beam ~SFR_MNF_~STR_ST_var_CPL:1250x22... - fo r m a t' SO th at h e Ca n

Properties | Location | Classification | Relations

" —— “§ Integrate it into the

FileMame Unipd_Modello-Viadotto.ifc
Guid 1PGQOKI_90RP_vzR4KIZZE d M
IfcEntity IfcProject eS I g n .
LongName MNome
Name 0001
Phase ESE
| File Header
Description ViewDefinition [DesignTransferview_V1.0]
Implementation Level 21
Originating System 22.1.1.516 - Exporter 22.4.0.0 - Alternate UI 22.4.0.0
Preprocessor Version ODA IFC SDK 22.6
Schema Identifiers IFC4
Time Stamp 2022-05-16T15:58:21

I [ 0001 (Unipd_Modello-Viadotte.ifc) - [Ell Viadotto IfcBridgePart.SUPERSTRUCTURE - Beams
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The bridge Bife

G| .. S E M v @ W.£ @ Y .
Projects| Import Export Generate Planimetry Profile Sections Sheets Styles Layer Materials Filters In Slerrasoft Roads

j Survey I Model I 3D modeling | Analysis | AXiS | Pipes I Drawing i Annotate

= |ais > £ G| R &2 T[T 5 [? | potytines: = 3 | 5 v | I S 4 | sections: 4 4 | intersections: <k ¥ (B A= the brid e is
Planimetria: Progetto IFC_InfraBIM.sqgd (Attivo) o x g

imported.

N E
| Principale

[ Rilievo - postropera... Q v:i Viadotto Q -

u

sala:so0 [ o A v |8 | 7@ |k @ @ ¢ |« (=) 4| B

Command:

S H = a

v
Survey  Axis Profile Typical sections Sections Intersections Quantities Settings | Policies | Help
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The bridge BiM

G| = . h. 3. E v v @ . £ @® Y * - - -
Projects| | Import Export Generate Planimetry Profile Sections Sheets Styles Layer Materials Filters Th b dg t d
Survey I Model I 3D modeling | Analys|s \ Axis | Pipes I Drawing | Annotate e rl e IS I n Se r e
‘Axls 7 | X & 2T TR | rowiines 2 B | 3 v | T T & | sedions: >4 4 | intersections: - ‘.[—1 | = d f d
L5120 0T [ < —== and georeferenced.

Plammetry Preview Planimetria: Progetto IFC_InfraBIM.sqgd (Attivo)

’ E
AP g S . N N
5 | Principale W v || Rilievo - post opera... Q v || Viadotto

scala:500 | g A [t v | T | @@v‘*@{@\ w»'.w\é?.:,\E

S B a % X =
Settings | Policies | Help

Survey Axis Profile Typical sections Sections Intersections Quantities
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_ The bridge: Access to all information in the model  Eif

%'ﬁ M. th. 5 . E M T = iA.Z£ @

hi 5 0 0
|Projects| | Import  Export Generate Planimetry Profile Sections Sheets Styles Layer Materials Filters B rl d g e I n fo r m a t I O n

| Survey | Model I 3D modeling | Analysis ‘ Axis | Fipes | Drawing | Annotatel

[t & 0 | 2 6| T B2 | 1P| Povines > 89| 5 v | i | soctons 5% 5 | tmmtions & © ~ -~ model becomes part

¢|+-x B |7 _ =] 0. :
Add Delete Properties | Create Join Settings Of th e p rOJ ect.
‘ Project: Progetto IFC_InfraBIM.sgd E.’|
~ BIM structure L | h d | BE_‘! =~
= ROD_VP_ZZ_PD_S_M3_Viadotto Perdioni R... [ ] o
=) ooo1 0o v ef
JE= ERT; You can query the
= | Viadotte O e 5
7 | eBridgePart. FOUNDATION O = i n fo rm ati O n m O d e I
=/ | fcBridgePart. SUBSTRUCTURE O e
Basic Wall: “WLL_RTG_RC_40%par.. || | o d t ” th
APIR_CLM_#STR_CC_var300d_Hv.. [ ] e a n g e a e
#PIR_CLM_*STR_CC_var300d_Hv... [ | e * f .
APIR_CLM_*STR_CC var300d Hv.. [] = I n O rm atl O n yo u n eed .
APIR_CLM_ASTR_CC_var:300d_Hv... [ | , o
APIR_CLM_*STR_CC var300d Hv.. [] =
APIR_CLM_#STR_CC_var300d_Hv.. [ ] e
e e —— . . .
—T e e Bridge information
Object
Global ID 14VpEqQJGSFURGASHDABHQ model beco mes a
Name APIR_CLM_*STR_CC_var:300d_Hvar3...
support for road
IFC entity IfcColumn p p
IFC predefined type COLUMN d M
Properties eS I g n .
= Pset_ColumnCommon
IsExternal D
Reference 300d_Hvar
= | Pset_Environmentallmpactindicators Q
Reference 300d_Hvar
= | Pset_ReinforcementBarPitchOfColumn \J;/E
Reference 3004_Hvar Principale 2 - ” Rilievo - post opera... § - H Viadotto Q a vl
= = m - | setedtion: 42 saiesw | f A - |0 [ @[k G @ | 3|5 ]
Subprojects | Sheets [Modehng] Checking I

Command:

‘,
L

S 0 2 a B X R g &2 m.

Survey Axis Profile Typical sections Sections Intersections Quantities Settings | Policies Help
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The bridge: longitudinal profile

q\)o'ﬁ M. .| 5. E v T = . Z| @

|Projects| | Import  Export Generate Planimetry Profile Sections Sheets Styles | Layer | Materials | Filters

| Profile | Pipes | Drawing I Annotate‘

| Pipes: X6 7 | B 2| styles: =4 [none =] &4 [ None - & EEEYER
Profile: Principale (Active) - Progetto IFC_rev-100.sgd (Active)
N Nut i LIS
Fr 20,002 Pr ] Pr T2
o Ta.080 [} TEE.T18 3 TE1.884
R BE0.00% R 500,000 R 0000.000
[ 4750/ [] 06751 [ .14
Fr .07 Fr 1040 Fr 0391
|= 19592 |av 196,599 av 168212
= SIE
i g i 3
] § & E:
R [ ulw
- (=3 (= (=3
H“ﬁ\
L [ |
[ T 1———
el
[ T
[
t— | — __/ "——_\__4,/
- BGALA QUOTE 1:200
Q ECALA DHETANZE 12000
- OT.FIF. T35.000
NUMERG SEZION| [ ETR 1 ] ] L 1nn L L 11 1z 15 14 15 L 7 1 19 20 HsC1 = 2 [, % 24 TRCE I 2 3
| Elevation datum: 735.000 | scale: 2000,200 | B, @ < | «» ]|

Command:

‘,
L

S 0 2 a B X R e 2 m.

Survey Axis Profile Typical sections Sections Intersections Quantities Settings | Policies Help
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In longitudinal profile
management, bridge
references can be
obtained
automatically.
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The bridge: longitudinal profile

|Projects| | Import  Export Generate Planimetry Profile Sections Sheets S | MaT‘:eriaIs Filters

% &, th. 5 . E N ©

| Profile | Pipes | Drawing I Annotate‘

| pipes: X | B W | Styles: fi[Nnne '” Q[Nnne '” ' ‘ M \| -

Profile: Principale (Active) - Progetto IFC_rev-100.sgd (Active)

Nut i LIS

Pr ] Pr T2
[} TEE.T18 3 TE1.884
R 500,000 R 0000.000
[] X [ . 144
Fr 1040 Fr 0391
|av 196,599 av 168212

240185
BEAERR S
Pr=813588

i i) .
(-3 (=] '3
Ry
§¥&\
LI “‘K—.‘_‘\\
L [ |
[ T
——|
l——] e
=S
{] I N I L
| |+
I A I I i e Y S
. BOALA QUOTE 1200
Q SCALA LHSTANZE 1 2000
OT.FIF. T35.000 —*JP*—
:
|nuﬁnoml n et n 8 08 n wam wlle ufle el 1T W 1% 2 2sc1 2 M M | X 2wz M N %
584,302 , 736,100 | TE: 748,764 PE: 752,683 ED: 3,919 | Elevation datum: 735.000 | Scale: 2000,200 | @ a ¥ ‘ €"}|

Command:

‘,
L

Typical sections Sections Intersections Quantities
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_ The bridge: Cross-sections i

Projects

.
| Import  Export | Generate Planimetry Profile Sections Sheets Styles Layer Materials | Filters | ‘ ross_sectlon
Sections | Drawing I Annotate

|Asz:|‘?|Porms:<1‘>‘Polyﬁnes:233‘}2]|@v|{‘Quanﬁty:@|Typ1ca|semonsandobjeds:-;ﬂ‘.g; ‘EH' \|’—‘v management Can aISO

Sections: Principale (Active) - Progetto IFC_rev-100.sgd (Active)

I m—— J . - —=1 be integrated with
— i information extracted
L from bridge
geometries.
DIST. PARZIALI FINITO - - - - BSOS g |
station | Section | saae: 200 | B, @, [[=9)|
Command: LE

S 0 2 a B X R e 2 m.

Survey Axis Profile Typical sections Sections Intersections Quantities Settings | Policies Help

®,POLITECNICA @ SierraSoft

work better

BUILDING FOR HUMANS



The bridge: Cross-sections EIN

Import  Export

Sections | Drawing | Annotate

| Axis: Points: & ‘ Polylines: = T ‘ 1 | Zav | e ‘ Quantity: @ | Typical sections and objects: == 7 | j ‘ El E," N

Section: 90f 117 Station: 162.193 D T
RLEVATI N8 1
[LRIEVATG [ Hd4fom? ar.
BOVRASTRUTTLIRA STRADALE DIST.PROG.: 182198
Q.546m? DIST.PREG: 12163
SCALA 1200 ———
QTRF. M6.082
QUOTE TERRENG
DIBT.PARZIALI TERRENG - - - b
CHIOTE PROGETTO l
g dguuuouug
DISTPARZIALI FROGETTO - - - -
GUGTERANITG
DIST. PARZIALI FINITC - - - -
Section by point - ‘ |
Station { Section ] Scale: 200

Command:

rvey Axis Profile Typical secti ctions Intersections Quantities Help
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_ The bridge: Clash detection in the design phase &

il I E v T @ h.Z @& Y .

Projects| | Import Export | Generate Planimetry Profile Sections Sheets Styles Layer Materials Filters The analySIS and
‘ Survey ' Model | 3D modeling I Analysis ‘ Axis ‘ Pipes | Drawing | Annotate‘
|ads & £ 3| RS2 T T|E|IR | poyines D B | 3 v | T T A& | sections: 34 34 | intersections: <k ~

5 verification of the

< S ot ol s v Bl  models is performed
in SierraSoft Roads in

the same phase as the

road and bridge

design.

l Project: Progetto IFC_InfraBIM.sgd [ra ‘

Controls Y- ‘ B E

Risultati (0) X % | BB | T

New: 0| |Resolved: 0

Open: 0 uApproved: 0
No. | State | Found Approved | Notes

Principale W (7 v | Rilievo - post opera... @ (7 + | Viadotto
N Iy (%] < % |

= o w sale:s00 | o A [tx ~ | | (7 [@)E~ |k B @ & |« ¢
Subprojects | Sheets | Modeling | Checking -
Comman: d

8 & a W
Survey ections

e Axis Profile Typical sections St

Intersections Quantities

BUILDING FOR HUMANS work better
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The bridge: Clash detection in the design phase BiN

@"Fm-ﬁ-f- E v o = BA.Z 0 Y

e MTREIENIES.  The analysis and
R R e N I T I e A ______ verification of the
Sttt b N || modelsis performed

w b in SierraSoft Roads in
the same phase as the
road and bridge
design.

Planimetry | preview

Controls 7-‘5' =~
/A ¥ Clash ol VE o ol

Problems are
identified at the
beginning and solved
immediately with a
significant reduction
in time and cost.

Risultati (17) X% "B Y

New: 0| |Resolved:
Open: 17 | 1Approved:

No. | State | Found | Notes
1| Open 23/01/20230..
- 1 1

2 L-l Open |23/01/20230..,
3| Open |23/01/20230..

o 1
4 Open 123/01/2023 0.
Open |23/01/20230..,

5
6 L Open |23/01/20230..,

7 L-VOpen 23/01/2023 0.,

8 Ld Open |23/01/20230..,

9 Open |23/01/20230...
10 ‘hionen |z301/20230..

11 || Open 123/01/2023 0...,

: ]
12| Open |23/01/20230..,

= [} (73
Subprojects | Sheets | Modeling | Checking
Command: 2
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The bridge: Clash detection in the des

Projects

Ltz [

2

Import  Export Generate

3 -

gh phase

2 Progetto:

Progetto IFC_InfraBIM

3 File:

E:\Archivi\Utenti\Politecnica\InfraBIM 2023\Progetto IFC_InfraBIM.sgd

2 Organizzazione:

< + ]Ij X E & Autore:
Add Duplicate Delete Properties Verify 5 "
65 Data 18/01/2023
l Project: Progetto IFC_InfraBIM.sgd 7
Controls Y- |[Ns clash
/\ %7 Clash ol vE o0 g Numero Tipo Stato | Data rilevamento Assegnatoa Punto di interferenza Entita A Entita B Data
E: 299059.653
1|Interferenza 3D | Aperto 18/01/2023 10:56; N: 507070.336 STRATO DI USURA [USURA] Floor:AFLR_DCK_RC_35*deck:372640
Q: 774.143
10
E:299057.771
2|Interferenza 30 | Aperto 18/01/2023 10:56; N: 507067.977 STRATO DI USURA [USURA] Floor:AFLR_DCK_RC_35*deck:372640
Q:774.214
11
E:299059.975
3|Interferenza 3D | Aperto 18/01/2023 10:56; N: 507068.028 STRATO DI USURA [USURA] Floor:*FLR_DCK_RC_35*deck:372640
Q: 774.157
12
E:299175.467
2 - 4|Interferenza 3D Aperto 18/01/2023 10:56 N: 507002.843 STRATO DI USURA [USURA] Floor:AFLR_DCK_RC_35%deck:330030
Risultati (17) X v | b i ? Q: 767.406 S
New: Oi Resolved:
Open: 17 u Approved:
E:299225.283
No.| Stat= || Found Approved | Notes Interferenza 30 18/01/2023 10:56; N: 506999.056 STRATO DI USURA [USURA] Floor:*FLR_DCK_RC_35deck:330315 |/
I Q: 764.902
1| Open 2301/20230..
- p— -
2 || Open |23/01/20230..,
3‘ Open 123/01/2023 0.,
|
4 | Open 123/01/2023 0.,
5 Open |23/01/20230...
6| Open |23/01/20230...
7 Open | 23/01/20230..,
8| | Open |23/01/20230...
9| | open |2301/20230.,
10| Open |z301/20230..,
- I I
1 u Open 523/01/2023 0., - =
12\ 9 [23/01/20230 I . Principale ) [ + | Rilievo - post opera.. § (% v | Viadotto
pen | =
i N o1 o | e 5 g =
= — sales00 [ of A i~ | S| [@)F- [ XA Q& [¢rca |4 |E]
Subprojects | Sheets | Modeling | Checking .
Command:
= S H = a
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Survey Axis

Profile Typical sections Sections Intersections Quantities

Settings | Policies

The analysis and
verification of the
models is performed
in SierraSoft Roads in
the same phase as the
road and bridge
design.

Problems are
identified at the
beginning and solved
immediately with a
significant reduction
in time and cost.

Reports with critical
Issues can be shared
with other designers.
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The tunnel

Modeled with Autodesk Civil 3D
Shared tunnel information model in IFC 4

Model by Tecne - Autostrade per l'ltalia - buildingSMART Italy
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The tunnel

B-®--@n -

FILE VIEW OBJECTS SECTIONS MEASUREMENT CHANGES PLUGINS

1A @ ¢ e W

BIMvision 2.27.0 - E\Archivit\Utenti\Politecnica\InfraBIM 2023\ TECNE_Modello galleria naturale.ifc

- Cn & (2 . o]
= e EC I{_g )
[ w9q o .

Draw covered

.' = Coler

Display Reset Regenerate Enclose Display  Transparent Hide Center view Ignore transparency ~ Display  Transparent Hide Structure  Types Groups Layers Classifications
All zoom  geometry selected unselected T M @ Expand level 1 7
Objects ] Selected (3) Unselected List

Acti

i Type
+| =Project
Vv | [ ~ Building
] =I-Building Element Proxies
V| [ Building Element Proxy
V| [ Building Element Proxy

Properties | Location | Classification

R Name
-~ Element Specific

CompositionType
ElevationOfRefHeight
ElevationOfTerrain
Guid
TfeEntity
Name

~ ePset_BuildingEnergyTarget
BuildingEnergyTargetUnits
BuildingEnergyTargetValue

~| Pset_BuildingCommon
AndillaryFirellse
BuildingID
GrossPlannedérea
IsLandmarked
IsPermanentlD
MainFirellse
NumberOfStoreys
OccupancyType
SprinklerProtection

eria naturale (TECNE_Modello galleria naturale.ifc) @l TUN Building Element Proxies Building Element Proxy
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In separate window

/| Show properties

Name

Galleria naturale
TUN

Relations

Value

ELEMENT

0

0
2AauKYXn9CafkaprQI7FIRW
IfcBuilding

TUN

Mo
Mo

Mo

Desaription

Unit | =

3

m2

The road designer
sends the alignment
and information
model to the tunnel
designer.

The tunnel designer
does the design and
sends it back to road
designer in IFC
format, so that he can
integrate it into the
design.
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= The tunnel B

@0 Prjﬁd IL)thv E:(rﬁrtv G}t - PIEI Prl.h—l\full| SctU S S?ylév Lg Mt.Jl I:’T i |n S.erraso t Roa S
ojects mpol pol enerate animetry Profile Sections eets es ayer aterials | Filters I f d

Survey ] Model | 3D modeling | Analysis | Axis | Pipes I Drawing [ Annotate
= ‘Axis:/\{* T‘X«‘V:Z\F:ij: ‘ﬂlPolylines:éDi@lE'!::Q‘Nons“‘ i‘Intersedions:J\%v ‘E]L/ =R the tunnel iS
Planimetry: Progetto IFC_rev-100.sgd (Active) o x

.

imported.

| Principale J &5 v || Rilievo - post opera... § v || viadotto Y E

| scale:500 | g A [t v | T | @ @ xae ¢ |4 | B

S i a

Survey  Axis Profile Typical sections Sections Intersections Quantities Settings | Policies | Help
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= The tunnel B

@0 Prjﬁd IL)thv E:(rﬁrtv G}t - PIEI Prl.h—l\full| SctU ” S?yII.A.v Lg Mt.Jl I:’T i The‘t nnel .S .nserted
ojects mpol pol enerate animetry Profile Sections eets es ayer aterials | Filters u I I

Survey ] Model | 3D modeling | Analysis | AXis | Pipes I Drawing [ Annotate

B ‘Axis:/‘[* RS2 |EE|E=E ‘?!Polylines:;{;bi_@lEVE::Q\MOM:.» { | Intersections: = ~ ‘E]L" = d f d
Planimetry: Progetto IFC_rev-100.sgd (Active) o x a n g eo re e re n Ce *

| Principale J &5 v || Rilievo - post opera... § v || viadotto Y E

| scale:500 | g A [t v | T | @ @ xae ¢ |4 | B

S i a
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_ The tunnel: Access to all information in the model  Eif
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You can query the
information model
and get all the
information you need.
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Tunnel information
model becomes a
support for road
design.

Type IfcBuilding
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Properties
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The tunnel: longitudinal profile Bil]
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_ The tunnel: Cross-sections i
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management can also
be integrated with
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The tunnel: Cross-sections i3
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The drainage

Designed with SierraSoft Hydro
Shared drainage information model in IFC 2x3, IFC 4x1

and IFC4x3

Model by Davide Clauser - Systra SWS - buildingSMART Italy
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Drainage

B I =
FILE VIEW OBJECTS SECTIONS MEASUREMENT CHANGES
&) | Color
(¥ N e
Display Reset Regenerate Enclose Display  Transparent Hide
All zoom  geometry selected
Objects ] Selected

PLUGINS

Center view

BIMvision 2.27.0 - E\Archivi\Utenti\Politecnica\InfraBIM 2023\Modello Rete Drenaggio IFC 4xl.ifc

i IFC Road modelle idraulico {(Modello Rete Drenaggio IFC 4xdl.ifc)
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Combined

(o
Draw covered S 8 = 6
w ! 5 =0 w O
Ignore transparency Display  Transparent Hide Structure  Types Groups Layers Classifications
unselected T © <
Unselected

List

KR &R E R R EE R E

Properties | Location

| In separate window

/| Show properties

Type
- Project
~I-Site
=|-Combined

+/-Element Assembly
+/-Element Assembly
+/-Element Assembly
+Element Assembly
+Element Assembly
+Element Assembly
+Element Assembly
+-Element Assembly
+-Element Assembly
+-Element Assembly

Name

Expand level 1 2

Classification

Name

IFC Road modello idraulico
Site

Rete Drenaggio 01
Rete Drenaggio 02
Rete Drenaggio 03
Rete Drenaggio 04
Rete Drenaggio 05
Rete Drenaggio 06
Fosso Destro 01
Fosso Destro 02
Canaletta 01
Canaletta 02

Relations

Value
Ne properbes

= x
-~
Desaription
Unit

The road designer
sends the road
information model to
the hydraulic designer.

The hydraulic
designer does the
design and sends it
back to road designer
in IFC format, so that
he can integrate it
into the design.
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Drainage
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_ Drainage B

| M.th. S . (< ih. Z| @Y |~
0 Projects| | Import Export Genera 13 i rofile Sections

| survey | Model | 30 modeling | analysis | Axis | pipes | Drawing | Annotate - e Th € d ra I na g €

B (Mt ¢ £ 2| & 2T T T 2| | poioes B 8| 35 - | T T 2 | sections: 6 5 | intersections: & ~ |Eer A= information mode|
becomes part of the
project.

You can query the
information model
and get all the
information you need.

The drainage
information model
becomes a support
for road design.
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Conclusions
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_ Conclusions i

The openBIM road design method used gives us:

of High quality of information models
Consistent with: the design approach and standard, detailed drawings and client’s requirements.

Better and direct collaboration
Exchange of information useful for co-design, analysis and construction.

Optimization of costs and resources
Control of costs and time needed for design and modeling.

Improved design quality (in terms of geometry and data)
Achieve higher quality design compared to traditional design.

Q"R R

Continuous flow of the BIM process
Avoid loss of information and time-consuming tasks between design phases.

v The advantages of BIM are all in the design phase
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Thank you very much for your attention
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Please let us have any questions you may have
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