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Applications; Civil 3D, Revit, Dynamo
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FUN
FACT

MAASTUNNEL
1ST DUTCH

TUNNEL

IR. JACOB VAN BRUGGEN (BRIDGES), THE MAASTUNNEL DESIGNER

Ir. JP. As a civil engineer, van Bruggen was the designer of the Maas tunnel. The
engineer from Groningen came to work in 1924 at the age of 28 in the Public Works
department where he quickly made a career. In 1927 he was already personally
involved in the improvement of the old Willemsbrug.

NEVER USED TECHNIQUES
In 1937 he was appointed chief of the Tunnel Department of the Municipal Technical
Service Rotterdam. Thanks to its technical competence, but especially

his dare to use techniques never used before,

the tunnel could be made. He thereby resisted the power of the Government, which
Initially saw nothing in its tunnel design. They preferred a high bridge there.
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Tender Design | Civil 3D
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Tender Design | Civil 3D Access Ramps

*' ﬁs

No rt h ram p =. |

% -..___*1..,5:_ t
1 |. ‘.:II":.I !

South Ramp®




1 3030
1 il
L 2500 | 9230 1 2400 1250), 1800 [EEN 400 L 080 L 1600 [
1 1 1 T T 1 1 1 1
tolerantie = deorbuiging tolerzntie « deorbuiging
-+
7
4
il 300 mm resgrvering TTI ——— 300 mm reservering TTI o= —
—_— —_—_—— - —— — e —— — — — — — — — = — —_——] —— — — ——— —— —— — = e =
L s SRS Bl T e T T
_________ promatect E ‘ inztallatieruimtp ‘ E T == =
promatect alleen fpv kruizing water en dienstgedouw h - | promatect alleen tov kruizing water en
| 30 mm promatect rezervering in de hele funnel 5 disnstnshnie 30 mm promatect |
| o su | p@| |
g | HLi | eeroes | HRe |
by
3 . : : g I .
2 | N (richting A13) \mmmw,_ﬁ\ \ | st 5 [richting Terbregseplein) N |
LEU 00 pu 3500 3500 3500 800470 [ fluehigang m 3500 3500 3500 00800 &3
il | g § | il
1 | ruimte uitvullen M - | o ’ I r
| ruinte uitllen . ruinte witwilen |
3 ‘ stepharrier ‘ stepharrier
Ay St £ £ | shepbarrier
HiA 0400 250% 3 +r L HWA 0400
1 [

Vluchtdeur

Tunnel — half deepened

 Reinforced underwater concrete with screwed-combi piles

e Temporary sheet piles without anchors

 Without structural floor

* Fillings (Variable)

 Emergency tube

89 Segments x 25m (2,225 Km)
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Access Ramps

e Underwater concrete with screwed-combi piles

« Permanent Sheet piles with anchors

e Structural Floor

* Fillings (Variable)

 Central emergency reservation

e Cladding walls

e 16 + 13 Segments (North = 400m+ South = 325m)



Project BIM Execution Plan (BEP)

« Model agreements:
o Design should be done in 3D!

o All Structures with Revit

o0 Assembly Code

O Location properties

= Segment Numbers
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: Moof_115 : —
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Main Road (Left, Right e s
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Access ramps “Complex”?

 Horizontal & vertical Alignment
 Acceleration lanes

e Structural floor, variable sloped fillings (cross fall)

 Non re-inforced underwater concrete with screwed-combi piles
o Maximum distance; 2 directions

 Facing wall (0-20°)

 Capping Beam + Sound wall
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 Tunnel Portal (parabola)



How to create “simple”
a 3D Model with
“‘complex geometry”
and the avallable data



Project approach Final Design

Continuity Tender Model

Digital Engineering
o Parametric
0 Scripting
o Applications
= Civil 3D
= Revit
= Dynamo

e CivilConnection Package

Brainstorm session



Challenge

Civil 3D start till end

Revit from scratch

Civil 3D — Dynamo - Revit
CivilConnection




Workflow
« MX (Road Design)

 Design Parameters

Civil3D proces
Revit proces
Dynamo proces

Ontwerpleider

:7
H
n
&
B

e Design Changes

* Civil 3D

 Dynamo (CivilConnection)

Civil 3D Modelleur

RHDHV modelleerproces

e Revit (Structural Design)

« Document management

Revit Modelleur

o Vault

o BIM 360




Civil 3D vs. Revit Model

 Civil 3D: - Revit:
- Linear curved ! - Straight segments (construction fase)
Corridor; Segments per 25m - Discrete objects ; Elements 2,5 or 5m

I = 25,000

>.000




“If you always do what you
always did, you will nlwuys get wﬂ-
what you always got” :

-ALBERT EINSTEIN




AL

AUTODESK AUTODESK
CIVIL 3D REVIT

R Online Package Search

CivilConnection?

CvilConnection2020

Dynamo Package (Open source May 2019) https://github.com/Autodesk/civilconnection

Real time connection Civil 3D € - Revit Connect Civil 3D and Revit

Keywords civil3d revit linear structures corrido ature lines

Uses Civil 3D corridor feature lines as reference e L

4.0.2

Improve collaboration, coordination and quality 401

4.0.0

Reduce & manage design updates, avoiding manual rework e

3.0.7



https://github.com/Autodesk/civilconnection

Dynamo nodes Examples

CivilApplication

CivilApplication.CivilApplication CivilApplication.GetDocumentByName

CivilApplication civilApplication

- CivilApplication
+ Corridor S

UpdatePeriodically

. Featureline  weteroto
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AUTO
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String | Civil 3D DocumentName
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Featureline.PointAtStation
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Dynamo nodes Examples

« RevitUtlIls

AssignFeatureline
CreateFamilyInstance
DetailGroupBySection\View
DocumentTotalTransform
ExportIFC

ExportXML
ExtractParamatersByCategory
GetFeaturelineByElementCodeSide
NamedSiteByStationOffsetElevatio
ObjectLocationParameters
ReplacelFCLink
RevitLinkByStationOffsetElevation
RevitLinkParameters
SampleLinesParameters

SectionViewByStation

UpdateObjects

UpdatePlanViewByCoordinateSyste
UpdateSectionViewByCoordinateSy

WallBySurface

curve
level

structuralFramingType

8 Family=1888x1288,
1 List
2 Family=1@8ex12e8,

Typ

Typ

e=1000x1208 6087010

e=1860x1208 6087012

ENOTMNRA A

AL Ann

RevitUtils.AssignFeatureline

e
featureline [oL1 Ef?

element

varfl..[]

Data
ADSE_Corndor Tunnel

ADSK_Regionindex : 3
ADSK_RegionRelative :0.000

A_DSH_F'EHIEHHEFH'M“ZEd:':':':':'11 ...........................................................................

ADSE_EndRegionRelative :36.6530

ADSK_EndRegionMormalized :1.000000




Back to Basics

AUTODESK '
CIVIL 3D REVIT




Civil 3D basics

 Alignment - Horizontal Alighement
 Profile - Vertical Alignement — 3D model

 Assembly - Basic section profile




Revit basics

3D parametric object-based design
 Revise instantly
 Single File Database

[E% T-3.1.2.06_DO_TEK_01381 - DOORS...

REceHG-R-=-5

File Architecture Structure

ISR

Modify |Beam| Wall Ceolumn

Floor

e

Select = Structure
Modify | Place Beam |
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Insert Analyze
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Placement Plane: Level ;: Sealevel |
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lsolated Wall Slab Rebar

Truss Brace Beam Connection

Systern

u Connection * = Foundation
Structural Usage: | <Autocmatic>
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Dynamo basics

* Visual Programming

e Direct link with the software (Civil 3D, Revit)
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No magic skills needed. Can be useful




CivilConnection |
Prepare Civil 3D




Naming convention — subassembly points

r_uad_:ﬂ;:rnrn_run_l
road concrefe bottom |

road _asphalt_top cl

floor_concrete top | ”

il '

road asphalt bottom cl

road concrefe top r i
road concrete hottom r

road asphalt fop cr
road asphalt bottom cr

floor _concrete_bottom |

floor _uwc_bottom | "/
ra

flogr_gravel bottom_| V4

OBJECT_MATERIAL_TOP/BOTTOM _L/CL/CR/R

boven- /
onderdeel nart materiaal material onderkant nositie h

Open Bak Noord -
Inkassing Kleine Buis OWEB
800

« T
*-.___:":-.___-x\
.-.l-"'-.

S
5

b ]

floor_concrete bottom r

.. floor uwc bottom r

floor _gravel bottom r

floor
road

- wall

asfalt asphalt

beton concrete
onderwaterbeton underwaterconcrete

(OWB) (UWC)

grind gravel

top / bottom links

links bij center

rechts

rechts bij center

cI

r
Cr



Feature Lines created from Pointcodes

Subassembly basics
-PointCodes
-LinkCodes

-ShapeCodes

S |/




Adding point to the Subassembly

Via Subassembly Composer

4 Point

Point Number P40

Point Codes Asfaltverharding_HLi_OnRe
4 Point Geometry Type

Type Delta X and Delta ¥
4 Point Geometry Properties

From Point P37

Delta X 0

Delta ¥ -DA

Via Stock Subassemblies

Slope Direction
Depth
DeflectCuterVerticalFace

Outer Edne Slane

insideTop Point Codes
Outsidelop Point Codes

OutsideBottom Point Codes

InsideBottom Point Codes

AWGY TRom Lrown
0.670m

Mo

1.00:1

Mone

I\ rne

M ne

wone




Adding points to the Corridor

1. Edit... Code Set Style used for the Corridor
2. Import the Codes from your Subassembly

=1 Drawing1

Elmﬁ' General

El'ﬁﬁ'ﬁ' Multipurpose Styles

"% Marker Styles
--IE' Feature Line Styles
"% Slope Pattern Styles
"IE' Projection Styles
EllE‘ Code Set Styles
- LI7 AllCodes

~&17 Al Codes - No Display

L& All Codes with Hatching

~&3"  All Codes with No Shading

e id view-Edit with She
- Link Styles

E - (= Shape Styles

B Label Styles

,%,';1' Codes with Labels Edit... ! : ,
) View-Edit

Copy...

Find references...

Replace with...

Fefresh

£ Code Set Style - Basic O 4
Information Codes
Reset Labels
Mame Descrip... Style Label Style Rend
- B Link
IEIJ Point
- E'J Shape
£
Import codes... @
g
QK Cancel Apply Help J
g




Corridor ready for Dynamo

¢ COrrldOr Corridor.GetCodes

corridor ; string[]

0 Get Codes P

2 | AM-As-Label

2 | Asfaltverharding_HLi_Boli
4 Asfaltverharding_HLi_BoRe
5 Asfaltverharding_HRe_BolLi
]
F4
8

0 Get Featurelines
0 Rebuild

Asfaltverharding HRe BoRe

Barrier HLi Bi Boli

Barrier_HLi_ Bi_BoRe Hﬁh
@ Barrier HLi Bi OnLi
18  Barrier_HLi Bi_OnRe
11" Barrier_HL1_Bu_Boli
12 Barrier_HLi_Bu_BoRe
13 Barrier_HLi_Bu_OnLi
14 Barrier_HLi_Bu_OnRe
15 Barrier_HRe_Bi BolLi

Corridor.GetFeaturelinesByCodeStation

corridor
code

station

16 Barrier HRe Bi BoRe
47 Barrier HRe Bi OnLi List
| 18 Barriler_HRe_Bi_OnRe «@ List
0 List
@L2 @1 {168} .0 List
! l @ Featureline(PolyCurve(Numb
«1 List
»B List T
Rebuilds the Corridor in Civil 3D. . l @ Featureline(PolyCurve(Numb
Carridor.Rebuild { }: var vZ LlSt_
I-@ List ol ( )
. . . @ Featureline(PolyCurve(Num
Corridor.Rebuild C3list
. +0 List
corridor | l @ Featureline(PolyCurve(Numb
+4 List
«0 List
. l 8 Featureline(PolyCurve(Numb
Corridor(Name = Tunnel) C1ict
@L5 EL4 @L3 EL2 @L1 {13}



Subassembly Composer

ﬁsa Flowchart

2] Wand Links

Double-click to view

Y
a Damwand Links

Double-click to view

Y
g Verlengde vloer Links

Double-click to view

Y
Q Talud + berm links

Double-click to view

Start

 J
@ Variabelen

Double-click to view

Y

@ Vioer

Double-click to view

Y
|.__§ Asfaltopbouw

Double-click to view

Y
533 Middenberm/emissiewand

Double-click to view

@ Uitvullaag
Double-click to view
k J
] ows

Double-click to view

Y

= pPvR

Double-click to view

hJ

Decision

@ Geluidsschermen

Zeen Geluids...

Double-click to view

Y
@ Maatvoering

>
Double-click to view

Y

533 Palen

Double-click to view

=

2] Wand Rechts

Double-click to view

Y
g Damwand rechts

Double-click to view

Y
Q Verlengde vloer rechts

Double-click to view

Y
Q Talud + berm rechts

Double-click to view

Wel Geluidsc...

@ LINK grondwerk ontgraven

@ grondwerk ontgraven tpv k

Double-click to view

Double-click to view

Hreview

Preview geometries in | Roadway mode

BS

| OBERML

W

53

L45
556

L44

i OPWDPALL

| OBERMR.

54

L239

VARV VaY, VRV v
P63 L56 - Pea = Dee
hPRPAP23 poa | N , |
387 L247 %@m@ﬁéiz 244 7 124§%§§25$%ﬁg3¥ﬁ2 1252 N ——
: 150 ERELEREIE
2 750 ? T
[ 30 :E 2 L
557
ALPE1
[250 351 1241 150
EONTG2
1 558 i

- One Subassembly for the Ramp
- Input based on stations
- Formulas for several thickness / purposes




Subassembly Composer

Formulas + input different thickness Underwater Concrete

™~ DO

(] T [

Codes

Comments

Input/Output Parameters

-

EDWD

Fitto S

Name Type Direction Default Value  DisplayName
if(Baseline.Station<MBKM12N.-DOWBBKM1IN, EBAR Double Input 14584 Eind metrering barriers
if((Baseline.Station>=MBKM12N)AND(Baseline.Station<MBKM23N),-DOWBBKM2N, WTOLRBu Double  Input 01 Wandtolerantie buitenkant Rechts
ifi(Baseline.5tation>==MEBKM23N)AND{Baseline.5tation<MBKM34N),-DOWEEKM3N, WTOLLBuU Double Input 0,1 Wandtolerantie buitenkant Links
(Baseline Stations ~MEKMASNIAND Baselne Station MBKM122) DOWEBKkMLz, | (TCCMi2N__ Double Input 1700 Metrering overgang bounkuipmoot 1-2 noord
':f{{Easeliﬂe:Statiﬂn} ~MBKM122)AND(Baseline Station<MBKM232),-DOWBBKM2Z, DOWBBKMZN  Double  |Input 1.0 e
if((Baseline.Station> =MBKM23Z)AND(Baseline.Station <MBKM34Z),-dgvb, MBKMZ3N Double  Input 11800 ‘Metrering overgang bouwkuipmoot 2-3 noord
if(Baseline.Station>=MBKM34Z -DOWBBKM4Z, 0001 DOWEBBKM3N Double Input 1,05 Dikte OWB bouwkuipmoot 3 noord

MEKM34N .DDLJ[]|E .Input lllgt]t] .Metrering overgang bouwkuipmoot 3-4 noord
DOWBBKM4AN  Double  Input 105 Dikte OWB bouwkuipmoot 4 noord
oK J [ Cancel J [ Help MEKM45N Double Input 12000 Metrering overgang bouwkuipmoot 4-5 noord

. DOWBBKM1Z Double Input 1 Dikte OWE bouwkuipmoot 1 zuid
MEBKM127 Double Input 14344 477 Metrering overgang bouwkuipmoot 1-2 zuid
DOWBBKMZZ Double Input 1 Dikte OWE bouwkuipmoot 2 zuid
MEBKMZ23Z Double Input 14509477 Metrering overgang bouwkuipmoot 2-3 zuid
DOWBBKM3Z Double Input 0,8 Dikte OWE bouwkuipmoot 3 zuid
MEKM347 Double Input 14700 Metrering overgang bouwkuipmoot 3-4 zuid




K4l Tunnel. wQ r 1ype g Keyword

Add-ins  Geotechnical Module  Featured Apps  Express Tools | Geolocation | Comdor Tunns

(f"]} @ ﬁ & Clear Corridor Bowties - —* Create San
=T —
% ] y

~ _ ) ':1'* Restore Corridor Bowties _ B s Feature Li
O I S eXp Or Sight Distance Drive Extract : Superelevation -

ity Alignment

L

Corndor Solids

Analyze | arnidor Tools Launch Pad -

1. Select Corridor - Extract Corridor Solids (ribbon)

2. Use <[Codes]> for your Layer Name Template
3. Make sure the shape you need has a color
4. Only select the solids you need

hd|=n ] Add Regions
Name Code.. S.. Star.. End Station Color Layer Name Templ _
> D I Obylayer ¥ <ICodes> X )
= Region: 0010.583m - 0080.000m 0010... 0080.000m
= [v]H 0010... 0080.000m [] ByLayer 8" <[Codes]> G
= H No
1 R " — 4 A Name Template
Shaper OKW-Profielvrijeruimte Shape I 240,00 s | <[Cod
Shape “"1VH-Verharding_Asfalt_Deklaag Shape B 50 <[Cod Name formatting template
- [v] Shape - 2VH-Verharding_Asfalt_Onderlaag Shape Bl 252 [2°] <[Cod Property fields:

Shape - 3VH-Verharding_Asfalt_Tussenlaag Shape B 251 E <[Cod Codes v Insert

Shape - 4VH-Verharding_Fundering_Granulaat Shape Il 42 E_ <[Cod Name:

Shape - 3VH-Verharding_Fundering_Zand Shape HEL 2% <[Cod

Link - OAL-Maatvoering_hor1 Link white 8% <[Cod

Link - 1AL-Maatvoering_hor2 Link hite E <[Cod Incremental number format
ink - 2AL-Maatvoering_hor_gel Link ite a') <[Codd  number style:
Link - 3AL-Maatvoering_hor_pvr Link #hite Ejl <[Code 1 250 v
Starting number: Increment value:
| 1 1
) OK Cancel Help
¢ Dl sms e hlaasd = Cuvbenst Calids




Solids export

B Use a template that contains your materials

B Materials are added to layers via

Material Attachment Options (“MATERIALATTACH")

|

s

Search

Document Materials: All >

HEANCE EREE

MName

C12-Constructies-5taal Damwand

C2-Constructies-Beton_Gewapend

C3-Constructies-Beton_Onderwaterbeton

_7-Constructies-Beton_Vulbeton

F1 (Fundering_ZV.Z)

F3-Funderingen-Grindlaag

Global
03 (Waterlijn)
05 (Glas)

V2 (Asfalt_Deklaag)

Drag a material onto a layer:

F e

Type

Generic
Generic
Generic
Generic
Generic
Generic
Generic
Generic
Glazing

Generic

Category

Metal

Concrete

Concrete: Cast-In-Place
Concrete: Cast-In-Place
Funderingen

Sitework

Default

Overige

Overige

Verhardingen

Material Name

C12-Constructies-Staal_Damwand

C2-Constructies-Beton_Gewapend

C3-Constructies-Beton_Onderwaterbeton

C7-Constructies-Beton_Vulbeton

F1 (Fundering_Z.V.Z)

F5-Funderingen-Grindlaag

Global

03 (Waterlijn)

035 (Glas)

W2 (Asfalt_Deklaag)

Layer

0

BC-Beton_opstort

BC-Vulbeton

GW-Grond_Zand

BC-Beton_vloer

BC-Beton_OWB

GW-Grond_Grind

BC-Vulbeton_HRe

VH-Verharding_Asfalt_HRe

BC-Beton_Barrier_HRe

BC-Vulbeton_HLi2

WVH-Verharding_Asfalt_HLi

BC-Beton_Barrier_HLi_Bu

BC-Beton_Afdekplaat

GC-Damwand_Ankerstang_hoh2.8_N...

Material

|

Ok ] |Cancel| | Help |

HE(

Global

C2-Constru...

C7-Constru...

F1
(Fundering_...

C2-Constru...

C3-Constru...

F5-Funderin...

C12-Constr...

e
5
0
[
=
71
&
=

KICHICHICHHIEHKHHK KK

=
[

Asfalt_Dekl...

.y

C2-Constru...

C7-Constru...

=
rJ

Asfalt_Dekl...

]

C2-Constru...

C2-Constru...

1




CivilConnection |
Civil 3D - Revit




Motes
Reference documents

PROPERTY SETS

Corredor Model Information
Hacelinehlame BL - GDOH = {4)
ComdorDesc

Lelal

: fcBuildingElementProxy

tationLayer VH-Verharding_Asfalt HEe

IC ontaines DGEB_EMO DG2 N _TUN_KE4D Toernt Noord MI0T-M116

Corito ans Tl rame(Comdor Model Information) Tunmel
Hnri‘ﬂ-r-[.hlﬂ!l!:e:linll- GOOH eMamelCorndor Madel Information) BL - GOOH - (4]
brtalBaselnelCorndor Model Information) G00H

RegionMame Toentmoaot 116

VerticalBaseline GOOH .
Corridor Shape Infarmation anMame{Comdar Moadel Infarmation] Toefitrmoot 116

FalBazalinalC arndor Model Information)

AssermblvEndStation 120+00.00m feflame{Corndor Shape Information) VH-Verharding_Asfalt HEe

AssemblyName Open bak Toerit le[Comidor Shape Infarmation] Mo
l':'l'.-'.E-EI"I"ItI|;||'5|'|!|'|:5'|.ﬂ1:il:I-I'1 119+75.00m reemblyName{Corndor Shape Information) Cpen bak Toent

Claccific atianods wsemblyStartstation(Corridor Shape Information) 119+ 75.00m
Codedl s VH-Verharding_Asfalt_HRe AzsemblyEndStaton{Comder Shape Infermation) 120+ 00.00m
Payitern Volume{Comdor Shape Information) 59.121417



Filter Rules

Revit “IFC” Visibility (PD)

Add Rule Add Set

b ==

e Shared Parameters created CivilConnection

o CodeName

0 RegionName
* Filters

o Overrides

Visibility/Graphic Overrides for Section: Section 1_IFC_overrides >

Model Categories  Annotation Categories  Analytical Model Categories  Imported Categories  Filters  Revit Links

Projection/Surface Cut

Mame Visibility = = Halftone
Lines Patterns Transparen... Lines Patterns
CC IFC_Onderwaterbeton - O
CC_IFC_Grond aanvullen [ [
CC_IFC_Voorzetwand — O
CC_IFC_Asfalt — T O
CC_IFC Vulbeton —_— [
CC_IFC_Beton _ﬁ [
CC_IFC_Grindlaag T O y

RegionName(Corndor Model Information) * | contains =102

Visibility

CC_IFC_Region_107

CC_IFC_Region_106

CC_IFC_Region_101

CC_IFC_Region_102

CC_IFC_Region_103

CC_IFC_Region_104

- s Eo N

Add Remove Lp Down
All document filters are defined and -
modified here Edit/New...

Cancel Apply Help




Revit “IFC” Preliminary Design

Get Solids Document

CivilApplication.CivilApplication CivilApplication GetDocuments List FilverByBoolMask Revitlitils ExportiFC

Dynamo script T T —

Alignment

cCivilApplication > var[)

: mask » oul desktopConnectarFolder »

AppliedSubassemblyLink CivilDacument Name ! 1
civilDacument > SLring 0 ’ .
EX O rt I F C fro I I l C 3 D AppliedSubassemblyShape | R N
. Swring | CivilDocumentName Contains ignoreCase >
raseline s0L > I
L I n k I F C Civi .'—"-.|:||:||i-::E!t':::-|"
CivilDocument
fmms Tl o~ — \ * The intermediate RVT link is a live reference of the IFC
|C I VI I_ 3 :) | e Itcan have shared coordinates
| - » Itcan be used to set phases on the corridor solids
| ', o Itcan be cutin sections
| Open | ¢ Itcan be graphically overridden like other Revit objects
N Ote I | corndor solids | » When linking the IFC the first time make sure that in the
- Start | | same folder there are no intermediate RVT files from
| / | previous link otherwise the IFC link will fail
. ~_ L - o Inthe IFC Import Options make sure that the
I F‘ mOdel # ReVIt mOdel L IfcBuildingElementProxy is converted to Walls in Revit
( e b
I |
| i
| [
! [
Reference model ' .
|
| ¥ :
Phased Revit model elements R - g || Bnore || | ot |
I file Dynamo graph host file graph Replace the intermediate
Export IFC IFC, passing false RVT file i
|
] | ) | End
Piles l :
| [
| | I
Sheet piles + anchors ' .
l |
[ Input: Output: Output: |
| RTE template IFC corridor solids Intermediate RVT
suffix «_Origin» same name as the [FC |
Floor, etc.../ | |
|
J

Figure 6: Setup and Update an IFC link



Capping Beam (start point Pit!)

e Structural Framing

e Featureline code

e Variabele distance edge asphalt

« Slope ramp (determine horizontal distance cladding wall)

e Dimensions elements

o Capping beam (1000x1200) - 1100x1200

o Barriers

o Cladding wall (angle 0-20° 40m)

e Tolerances

Kesp

ibel

65 ’iaav (hoogte x 20°)
H G|

Input codes

String | Corridor Code Contains Verharding_HRe (Binnen)

Asfaltverharding_HRe_BoRe >

String | Corridor Code Contains Verharding_HLi (Buiten)

Asfaltverharding_HLi_BolLi

20.000

282000

40.000

Barriers

e Barrier where different,

\ b ecause f'fcrosfll

w placed St aight!l

Z

283.000

283.000

n Offsets

N WidthKesp //Tol = Tolerance

Tolkesp //VIN = Voorze twand

VZWHorWidthTop |Kesp = WidthKesp / 2 + TolKesp;

VZWTolTop VIWTop = VZIWHorWidthTop + VZIWTolTop;

OffsetVZWBottom |0ffsetVZWBottom;

BarrierWidthRe  |BarrierRe = BarrierWidthRe + Bar‘r‘ier‘Specie + BarrierTol;

BarrierSpecie BarrierLi = Bar‘r" 'I.-.I"dthL' + BarrierSpecie + BarrierTol;

BarrierTol VIWBottomRe= Barri + Offs t\r‘ZhlB tto

BarrierWidthLi VZWBottomLi = Bar‘r‘ie + OffsetVZWBo tt + To 1.!\ h Li

TolArcheli VIWTopRe = VIWTop + VZHB ttomRe + VZWWidthSlan

VZWWidthSlantRe |VZWTopLl = VZIWTop + VZWBottomLi + VZWWidthSlan

VZWWidthSlantli |TotalRe = Kesp + VZWTopRe;

TolDamwand Totalli = Kesp + VZWToplLi;

HeightGording //Calculation VZW Vertlcal Start Position (angle B)

ClearanceGording |SpaceGording = TolDamwand + HeightGording + Cl ceGording + (HeightSheetPile / |=
HeightSheetPile OffsetReVertical = VZI.\IB ttomRe + VZWThickne + Sp ceGordi g

VZWThickness OffsetLiVertical = VIWBottomLi - TolArcheli + UZHTh ckness + SpaceGording;

E;Eg . 65

W

'1[] mm
dfschot

mnehan

<<@>\<<<&

tolerantie
VErvorming damwand

LKL

Toleranties damwa
+/-100mm + 1% x t

T
/ x"
/ — s
///// //// 4 ff,—’f /7 "/
/J

e d
f_ ,f’f f,ff - ff’
4 ;,rff f;” ,x" Damwand
/ f" |

Qgﬁ{?gﬁ{}gﬁ{}gﬁ{}gﬁ{?1




Floors (MultiShapePoints; Multiple Featurelines)

« Generic Model Adaptive (4points)

O

O

Concrete structural floor
Plinth along sheet piles
Filling

Gravel

Underwater concrete (Basic)

26,206,906 .906 .

ShapePointArray.ByShapePointList MultiPoint.ByShapePointArray Ond e FWEtE I'b E,‘tOn

shapePointList > shapePointArray pdl shapePointArray > MURTPOINT Pr—
: ‘ MultiPoint.ToAdaptiveComponent
I
>

multiPoint

familyType >

Input

<Click here to edit the
gl’OUp tltle} String | Corridor Code Contains Onderwaterbeton BolLi
Onderwaterbeton_ongewapend_ >
Family Types Boli

GM_AC4A Floor:Onderwaterbeton 1000mm  ~ Family Type S Seatp terValueByN
ementoetrarametervalue dime

element >

———

String | Corridor Code Contains Onderwaterbeton_BoRe

parameterMame b

Code Block

Onderwaterbeton_ongewapend_ >
BoRe




Piles

e Structural Columns

« Lateral and longitudinal Center to Center distance?

o0 Excel Structural engineer (6 parameters)

o Calculated segment length 50m (2 segments 25m)

* Top off Pile, bottom underwater concrete (sloped)

Code Block

Ist | //Input From Excel
aantal voegrijen = List.GetItemAtIndex(lst@@-2<1>, 8);

Maximale afstand voegrijen = List.GetItemAtIndex(lst@@-2<1>, 1);
Maximale afstand dwarsrichting = List.GetItemAtIndex(lst@@-2<1>, 2);
Maximale afstand lengterichting = List.GetItemAtIndex(lst@@-2<1>, 3);
Afstand tot voeg = List.GetItemAtIndex(lst@@-2<1>, 4);
Afstand tot damwand = List.GetItemAtIndex(lst@@-2<1>, 5);

[/ foutput van variabelen;

Bouwkuip moot: | B1 - 102.0m e B2 - 100.0m 3 B3 - 100.0m np B4 - 110.0m L
|1:|':|||] |!|:'.l:"| |'||:U'|
g | | |
Z g ]
a— (=]
m 2 -
- 5 g g =
o - S 5 K
—_ faerit- = E ‘:-,I 2 z
T moat 101 toerit- » g 2 : . _
T I meat 102 Faerlf- = 5 = 2 &
| maat 03 taeri . _;': ‘E ,:‘ul g g P
e | | moat fﬂl'- tasrit- r = s 2 5 = =
i | moat 105 boarif- = 5 - _‘:E 2 i = o
vy — | maot Wi perit- _ = = S z i = =
r | T—— | maol 07 'nerli; _ - = 5 Z :
0/ — |- | meot W8 baarit- N “ = F
~ ‘—+_ - | moot W9 _ “"'f”ﬁl:l boerit—
- LA B L_ : w moot 111 r:..-nt fowrit- b )
03 E0dmm . P —— | moof B2 | moat 1 perTr- Famrit- faerit-
s L C e ___‘|_ -| (omoof TR gk 1 | moot 16
- . | L
Gringd 300mm _/ OWE 1050mm /& I & e N
s s -
/ e e
i &~ & ~ 4
o ; - _,.-"f P __.-'.f . f.-"' . y,
E N ] [ — #
— =) o, = 1=y
— [ =] L=
E
T Grind 300mm OWB 1050mm
sy

qgroutkolom #565
prefab betonpaal 340x320
met aan 72 zgde mwenidige ribbels

stekwapenay n helt werk basgen
| / athokniveau L0mm hoven wibvullaag

Consiruchevloer 3 =2
2 un
\kivullaag i Sl
Onderwaterbeton 5
Onpewaperd L
a'ﬁ
L —]
T
#5565
Paalkopwapenaw
Lrd 75 + & rd 70 voorspannaW] prefab betornpaal 6N/mm?
dekking prefdbpaal: 45mm

betonkwalitert grout: CZ20/25
betonkwalitest prefax C45/55

_ #6275 [hoorkop)

e

paalpniniveau /1 |

Vol WY WYY



Dynamo & Python

R Edit Python Script... — O p

clr
.AddReference( "ProtoGeometry ')
Autodesk.DesignScript.Geometry

* Floors cut with sheet piles

.AddReference{"RevitServices")
RevitServices
RevitServices.Persistence DocumentManager
RevitServices.Transactions TransactionManager
= DocumentManager.Instance.CurrentDEDocument

.AddReference("RevitNodes™)
Revit
.ImportExtensions(Revit.Elements)

. ImportExtensions(Revit.GeometryConversion)
.AddReference( "RevitAPI™)

Autodesk
Autodesk.Revit.DB

f tolist(objl):
hasattr(obj1,” i
objl
[ob]1]

cutElements(cuttingElement, cuttedElement):

SolidSolidCutUtils.AddCutBetweenSolids(doc, cuttedElement,
cuttingElement);

InstanceVoidCutltils .AddInstanceVoidCut(doc, cuttedElement,
cuttingElement);

cuttedElement

floors = tolist(UnwrapElement({IN[2]))

sheetPilesPerMoot = tolist(UnwrapElement(IN[1]})
-‘--‘*"--_ List.Reverse output = []

list > list

TransactionManager.Instance.EnsureInTransaction(doc)

i range(len(floors)):

floor = floors[i]

Python Script | Cut Elements sheetPiles = sheetPilesPerMoot[i]

List.Transpose List.Transpose
lists [2L2_ =] lists list [EL2 [ var(].[]

chaot+D4 1a chas+Dilac s

Accept Changes




Construction pit (4 per side)

Compartimentation:
Structural Column

Capping Beam:
Structural Framing

Purlin:
Generic Model Adaptive 1 Point

Sheet Pile Anchor:
Generic Model Adaptive 1 Point

Gravel layer,
Underwater concrefe,
Filling:

Generic Model Adaptive
L points

Sheet Pile:
Structural Column

Pile:
Structural Column



AcCcess ramp

geluidscherm stijl
Generic Model Railings

Voorzetwand:

Afdekplaat met Void: . . .
generic Model Adaptive 4 Points

Generic Model Adaptive 4 Paoints

Opstort Voorzetwand:
wall by profile

Opstort Voorzetwand:
wall by profile

\

N

- o,

] /O . Uitvulling
_ T~ Barriers: / Generic Model Exfterne Family
Structural framing

s e e - o '\-\_l"!j'
oo ool Yol e R R O S < S R 5. N o

oo oo O o Y ST o Ula e oo o O o Y

uitvulling (afschot + Goot): — Asfalt
Generic Model adapfive & Points Generic Model Exferne Family




Coding Revit elements (per segments)

Assembly Code
Location marks 1 & 2

Choose Aszembly Code - [CAVaultWS\DGEVDD Instellingen' Revit\05_Aszembly Code\Assembl... X

Show dassifications for:

All Categories b

Linfformat Classification

hlm ~lasadim=tioaem

Revit Category M

Assign Moot & Kenmerken

String | SuffixMootMumber Code Block
Mool - Moot Moot + (index + 181);

iyl e
- Al

=

Featureline BaselineRegionindex

featurelina > int

Lige Creats
iterrd | +

iLesri |

" | lisn

':l-j

String from Object

L

FeaturelineSide

[Ealuralmhe searchFoar

Code Block

ignoreCace

String . Contains

Type: Geluidscherm

Locatiekenmerk 1: Moot xx
Locatiekenmerk Z: HRR

Type: Voorzetwand
Locatiekenmerk 1: Moot xx
Locatiekenmerk 2: HRR

lisk

=

ListDrophtems

>

arridurl >
Code Block [

Type: Deksloof

ocatiekenmerk 1: Moot xxx
Locatiekenmerk 2: HRR

Type: Gording
ocatiekenmerk 1 -
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Assign Featurelines

Assign Revit elements to C3D feature lines

Update!
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Parts By Component




Scripted elements Pit North

<Consfruction Pift>

A B
Assembly Description Count

Capping beam L
Expansion profile 16
Filling layer floor 22
Foundafion pile 1301
Gravel Layer 22
Plinth L
Purlin permanent 46
Sheet Pile anchor permanent 293
Sheet Pile compartimentation 251
Sheet Pile permanent 1205
Stempel 8
Underwater Concrete floor non-rein 22
Vloer hoofddraagconstructie 22

Grand total: 3296




<d(Cess ramp=

Scripted elements access ramp North A -

Assembly Description Count
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F|ll|ng ...... l ayer ....... : lcmr59 ................................................
N -
. harr|er319 .............................................
Vnetpadplaat ________________________________________________________________ 32 ________________________________________________
Grand fotal: 1331




Specials : Tunnel Portal

* Blades variable height + joint detall
« Sound wall (parabola)
 Ending

0 Emergency exit door

o Fire resistant cladding

0 Rounded walls




Miscellaneous Specials

Pump room
Emergency barrier area

Emergency Transit (CADO)



Advantages CivilConnection

Best of 2 worlds C3D (Linear) & Revit (discrete objects)
Civil 3D corridor model long useable during design
o Alignement changes
o Feature lines
o Codenames (subassembly)
Linear C3D object bi-directional connected with Revit model
Revit objects are coordinated and dynamic connected with Civil 3D
Revit objects (solids) can be convert to C3D



Focus areas CivilConnection

Dynamo knowledge
Clean Civil 3D model (Dynamo Is consequent, roundups !)
Reading Corridor Codes names, “slow” {188 x (16+89+13)= 22,184}
Not yet many project experience.
C3D, IFC and Revit in same directorystructuur!
o Vault, not with Revit Collaboration
o BIM 360, (also for Civil 3D 2020)

o |IFC possible with Desktop connector



Current situation North




Current situation South
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Learning ODbjectives ~

B Creating a Civil 3D model with the subassembly composer that is ready for applying with the
CivilConnection Package for Dynamo

B Use dynamo to read your Civil 3D model
B Build your Revit Model based on the Civil 3D model and information

B Use the power of Civil 3D and Revit together
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