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With our global know-how and
competencies on site as well as P
more than 450 colleagues and our

experience in 100 countries we provide
solutions for projects worldwide.
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Why using BIM? Are there any benefits?
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Why using BIM? Are there any benefits?

Improved communication with stakeholders
Better decision making

More predictability

Basis for asset depreciation

Background for future projects
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BIM Implementation planning
Behind the Scenes
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Definition of processes (BIM Overview process map)
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Definition of processes (BIM Coordination)
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Definition of processes (Other detailed process maps)
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Communication, Collaboration and Coordination
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Project organization in the design stage
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Project organization on BIM side
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Project scope AR EE , ' ’

8.000 m long tunnel
NATM

> 1.000 m overburden
Complex geology

2 countries, 2 clients

= Apart from tunnel many
other structures are
included in the design

'4
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The Strategy | SLOVENIAN SIDE

KARAVANKE TUNNEL

TRADITIONAL APPROACH

Project . . .
Design phase Execution Operation
assignment
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3D BIM 4D, 5D BIM 3DD B|M 4?, 5D .
(Design team) (Design team) (Design BIM :
team) (Contractor)

BIM COORDINATION
4D, 5D

AV
(Supervision)

BIM STRATEGY, EIR BIM EXECUTION PLAN (BEP)

BIM METHODOLOGY
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The Strategy | AUSTRIAN SIDE
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Coordination — 5 Coordination models

Slovenian National
Coordinate System

Austrian National
Coordinate System

N . . .
;I\TTAES PARIS— 15 November 2017 Implementing BIM concepts on |v<.aravanke tunnelling project — ‘
Marko Zibert

Ol




Information modelling in tunnelling

&

GEOLOGY AND GEOTECHNICS

DRIVEN BY MINING EXPLORATION
LOGGING, MANAGING AND
INTERPRETING DATA
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Information modelling jp tuaaelling’

EOTECHNICS

GEOLOGY AND G
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Information modelling |
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Information modelling in.tuss

EMPORAR PERMANENT STRUCTU RES
GEOLOGY T
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3D Geological modelling — using geological data as a basis for
complex numerical calculations

leapiog
1. Create geotechnical model based on geological & design data
leapfrog R
2. Create virtual drillholes describing discrete model
. 3. Generate ground model for
further numerical calculations :
|
|
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Modelling of temporary support structures
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Spatial data analytics
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Spatial data analytics
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BIM — modelling of permanent works

Early stage modelling goals:

= |nvestigate different scenarios

= Costs and time analysis

=  Communication with stakeholders

Detailed design modelling goals:

=  Detailed geometry mimicking construction process
= Quality assurance by 3C

= Quantity take off analysis

Time scheduling and budgeting
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Early stage of model development

Assembly: distribute parametric
families over profiles

aaaaaaa

BLOCK [ PROFILE |- BN - B - Brtisd - 1
A001  RQI51 11981.1880 13588.8360  655.328
A002  RQI51>RQI51.1 11978.2660 13580.9240  655.328.
A003  RQI51.1>RQ104 11975.4340 13572.9790  655.320
A004 RQ104 11972.6910 13565.0030 655.32‘
A0S RQ104 11968.7920 13553.1270  655.330
A006  RQ104 11965.2300 13541.6500  655.345

Create parametric families
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Early stage of model development

ite parametric families Distribute niches and other
r profiles interventions according to the
requlrement‘m

I-ements are
ned by'Series

arameters
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Early stage - 4D (costs) and 5D (time) Modelling




Early stage - Communication with stakeholders
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Detailed design stage - Model segregation
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Detailed design stage - Model segregation
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Detailed design stage - 190 Partial models

Model Delivery Schedule
%"—.\

SRR R HEH BT

R SHHHHB |
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Detailed design stage — Coordination workflows

Create & Analyze detailed Compile federated model
discipline specific models
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IFC2x3 CV2.0

discipline specific models
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Detailed design stage — Efficient design coordination
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Detailed design stage — 1500 inconsistencies resolved in design
stage
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Detailed design stage — 4D and 5D Modelling
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Detailed design stage — 4D and 5D Modelling

Performance Sheet  Performances  Resources  Activity Based Costs  Analysis

E@@ « |[E] Activity Model: 1 (1) - Most M2 » Fitter (Descr p‘l(—}’(y A Work ftems Tree. T x Properties N
| Stucture Code Description Start Duration [ End v 5 BoGs Basic Data o
o5 1 Most M2 2 032017 105.00 2. 08. 2017 () BoQ: BoQ - Most M2 Eez Savo Dolinko - na cesti LC-152161 fnadt &.: 160015T/M2) Code
- @ TEEIIIL ST 500 8.03.2017 ¢85 1 Most M2 ez Savo Dolivko -na cesti LC-162161 [nad &. 160015T/M2) ooos ]
001.001 Geodetska dela 2.03.2017 500 | 8.03. 2017 > & 1 PREDDELA
= 001,002 Gisdenie dela 2032017 200|7.02, 2017 {85 2 ZEMELISKA DELA Description
001.003 Ostala preddela 6.03. 2017 3,00 |8.03. 2017 > 485 1 tzkopi
El— 002 ZEMELJSKA DELA 9,03 2017 18.00 3.04.2017 > 85 2 Planum temeljnih tal
= 002001 \zkopi 9,03, 2017 2001402, 2017 5 484 3 LoBine. chenazne in fiterske plastiter delovri plato
-— 002.002 Planum temeljnih tal 15.03. 2017 2,00 |16.03. 2017 > 85 4 Nasipi, zasipi, klini. posteljce in glineni naboj
= 002003 LoBine. drenane in ftrske plastiter delovni plato_| 17. 03. 2017 500 23.03. 2017 5 8y 5 Brefine in zslenice Quantity/Hours/Costs/Budget/Reve.
— 002.004 Nasipi, zasipi, klini, posteliice in glineni naboi 21.03. 2017 4,00 | 24.03. 2017 v iy 6 Kol in vodnjaki
- 002.005 Brefine in zelenice 24032017 40029, 03,2017 iy 0001 lzdelava uvitanin kolov iz cjatenega cementnega betona, sistema Benotto, premera 120 cm, izkop v veziivi zemijni/zn| Eval.  Total
- =) 002006 [Koliin vodriaa 30,08, 2017 3,002, 04,2017 ..l 0002 Obsekanje uvtanih kelov iz cjsZenega cementnega betona, premera 120.cm Quartty:
B—= 003 VODZISENE KONSTRUKCWE 8.05.2017 20,00 |6.06. 2017 > - 3VOZISENE KONSTRUKCIJE
003.001 Nosine plasti 22,05, 2017 10.00 | 6. 06. 2017 > {5y 4 ODVODMIAVANIE Eval  Total
—- 003.002 Cbrabne piasti 12.05. 2017 6.00[19.05. 2017 > -8 5GRADBENA IN OBRTNISKA DELA
— 003.003 Robni elementi vozisé gos2017 L _aonlniosomz | | > 8 6 TWEST
B— 004 10.05. 201
004.001 Povrsinsko odvodniavanie 10. 05. 2017) ]
e e (R srcz0s.200
82— 005 INOBRTNISKA DELA 26.04. 201
- 005.001 Tesarska dela 2.05. 2017 JLELE 2 ﬂﬂﬂﬂﬂnﬂﬂﬂﬂﬂﬂﬁmﬂﬂﬂmﬂﬂmﬂmﬂﬂm
-— 005.002 Dela 2 jeklom za ojaditev 7.06.2017 | “ ZEMELISKA DELR
= 005,003 Dela s cementnim betoriom 14.06.2017)  'opl E—
= 005.004 Zidarskain ks dela 5072017 | Planum temeinin tal -
— 005,005 EavriGarska dela in dela v jeklu 27 042017 Lotine, drensine in fitrske plasti ter . ] .
j— 005.006 Zascina dela 26.04.2017]  Nasipi, zesipi, kini, pesteljice in glin: [ ]
B 006 TUJE STORITVE 5035017)| Brefine in zelenice L] | §
< Koli in vodnjaki e
4 TUJE STORITVE
I Presius, nadzar in tehniéna colurne (N
RN | Subi... | Outlne | Uol
» [EoG Most M2 £z Savi] 1.2.6.0001 | | lzdelava uvrtarih kelov iz jaZenega cement | M1 . .
BoQ Most M2 &ez Savi| 1.2.6.0002 [ | Obsekanie uvrtani kelov iz ojadenega ceme | KOS i [
< N . e
| Activity Gantt Chart
peerstsr -1 -
e Cost Group: Select via X axis

256936,99
160015 V1 {Execution) - Kar... x | &) Element Planning — Costs
Navigation P » 160015 V1 tion) b —szem.Je .
— Quantity
— Budget
3. Scheduling by means of ¢ _
0 1 <
2.03.2017 2.08.2017

Filter | Quantity Info | BoQ  Costs

4. Checking simulations, reporting (S-curve, budgeting, etc.)
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Detailed design stage — 4D and 5D Modelling

o SELECTION SETS - link to 3D models:

name4 set ' name5 type ctype
1.2.6 Koli | Object_Res(Object(@Karavanke\Description == ’I 1.2.6.0001 1 cpiObject
in vodnjaki 'BC PF DRILL 120'))
— e ELEMENT PLANNING —QTO rule sets:
Code Selectio Descripti Quantity Query Activat | Uo | Quan RN
n Set on ion M tity
Condit
ion
1260 [ 1.2.6.0 | lzdelava M1 | 60,00 | 1.2.6.0
001 001 uvrtanih QTO(Type:="Volume";UoM:="m?")/QTO(Type:=" 0 001
kolov iz BaseArea";UoM:="m?")

* QTO - (Quantity Take Off) geometric formulas:

RN Qutline F Computation Resul | Uo ifelD [Value]
Specificatio | N t M
n
1.2.6.00 lzdelava 9 [ (10*25%(1/2*0.6*0.149))/(25*(1/2*0.6*0 | 10,00 | M1 | 0QEOkpgrTFVuH2Kqum5
01 uvrtanih 2 .149))= 0 oWJ
kolov iz

e BOQ-comparison of model based QTO and traditional (cintractual) BOQs:

RN Outline Model | Quant Uo Unit Total VAT | Opomb | Norma Comm
Specificati || based ity — M Rate | Amoun a tiv ent
on Quant | officia t postavk Client
ity | BOQ e
1.2.6.0 | 1zdelava || 60,00 | 60,00 | m1 | 390, | 23.400, | 22, * 527
001 uvrtanih 0 00 00 00 komple 115
B I Mm? kolov iz tna
[ ]
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Detailed design stage — 4D and 5D Modelling
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