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DELIVERY PLATFORM FOR [ViODEL BASED DESIGN AND PRODUCTION
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Stogkholis  SKANSKA ticab

Stockholm Town Main Contractor General Consultant BIM Management
Client (Traditional Contract in Cooperation) (Consortium Lead) Mechanical Design




Breif historic perspective

Why rebuild Slussen?

Clients BIM ambition & requirements

Initial conditions about BIM implementation
Our BIM Implementation Strategy

The framework — Model Based Delivery Platform
Harvest of low hanging fruits
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SLUSSEN - YEAR 1570
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Yesterdays Traffic Hub
will be replaced by...
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WHY SHOULD SLUSSEN (THE LOCK) BE REBUILT?

The Region and
the City are
growing

Poor Technical The risk of
flooding

}—4 Stockholms
"‘@ stad m


https://www.youtube.com/watch?v=ZLt0BMADurY
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City Bus Travellers

480K
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26 000
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COMMUNITY
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Slussen
Client ambition with BIM/VVDC

Better
Information
structure

Increased Increased
collaboration knowledge

B_*_"J
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https://www.youtube.com/watch?v=ZLt0BMADurY

Slussen
Client ambition with BIM/VVDC

* Increased understanding
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Slussen
Client ambition with BIM/VVDC

» Better structure of information
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Slussen
Client ambition with BIM/VVDC

Possibilities

* Focus on the right things in design; modelling and model
information, not traditional drawing techniques

» Clog "gaps" between design and production

« Structured and clear delivery to FM

2019-06-16
Sida 19

Stockholms



Slussen
Clients performance requwements for BIM/VDC

» Coordination & Visualization in 3D

* Review the design in 3D

* Reinforcement i 3D
* Procurements with 3D models/Quantities
« Simulate construction schedule, 4D
 Calculate cost, 5D

* Production Customization

« Handover to FM

 Future applications — future proof

Stockholms ' 06
stad woigoes



Varfér BIM/VDC?

Fokusomraden

Varfor BIM/VDC?

« Okad forstaelse + Samordning & visualisering
« Battre struktur pa informationen + Granskning
+ Armering | 3D
+ Upphandlingar
« Simulering tidplan, 4D
* Kalkyl, 5D
* Produktionsanpassning
+ Férvaltning

+ Framtida tillampningar

Stockholms
stad
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! No detailed BIM requirements from.the client
We got "WHY” but not “WHAT” and "HOW”.

¥,
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s * After Swedish Election 2014 — New politics stopped the
project for 6 months to review the budget.

At restart - final delivery date remained unchanged
- Detailed Design / Production - simultaneously




i _ Over 5000 small rapid deliveries planned instead of a few large
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Initial assighment to do a BIM implemetation strategy and make a
small dummy BIM-delivery that meet the requirements
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How do you get a big team to prioritize 3D model and BIM data in an EXTREME
? project like Slussen?

100s of people involved in over 5000 deliveries of construction documents




"Insanity is doing the
same thing over and
over again and expecting
different results”

Albert Einstein




Wheve Hhe

magic happens

Quote from Anonymous
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\,;g! Zero tolerance on traditional drawings!

= o ‘ | B P
Why not drawings? They-are 30 common and good? ' 3

L
. =

¢ Time-consuming to make, change aﬁa’”’:rﬁanage
* In a BIM-project - Information added to drawings only exists on drawings.

Reaction: If we do not deliver drawings - What should we deliver then?
—> Easier to implement BIM if the drawings are removed
—> Everyone understands what BIM is all about faster
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Message: Design and produce the entire project without drawings

* Detailed Design started 2014
»" Production started 2016
- * Trial delivery from 12 disciplines completed 3 years ago
* Layout has been tweaked with the client and contractor since

Production now running for r‘::;'gigsg::an
* Excavation e

*  Sheet piling o 2

* Piles

* Concrete foundation and reinforcement Headline in Press:

So far no traditional drawings have been delivered!  Slussenis being built without drawings




MODEL BASED DELIVERY PLATFORM

) E |

TD BQ AD SS MV

Technical Bills of Quantities  Asset Databases Standard Solution Model View
Documentation/Description Drawings

5

‘@

o

57.530 mm & /\g\‘}\

IM AM

Information Model Stakeout Model Schematic Model 4D Sequencing Model Aggregated Model
(BIMm) (Georeferenced CAD) (CAD, Symbolic) (Coordination)

10 DIFFERENT WAYS TO DELIVER INFORMATION




TRADITIONAL VS MODEL BASED DELIVERY

INFORMATION CARRIERS IN INFORMATION CARRIERS IN
TRADITIONAL DELIVERY MODEL BASED DELIVERY

T W

AT

cM aMm

Schematic Model 4D Sequencing Model Aggregated Model
(CAD, Symbolic) (Coordination)



INFORMATION
-CARRIERS

INFORMATION FLOW

TRADITIONAL DRAWING DELIVERY MODEL BASEED DELIVERY

Information amount in
Design Phase

Information amount

in Design Phase

L J

I
S EI7Y ”ONE SOURCE OF INFORMATION”
'
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PP E O % % inormamioN

r]_ BQ AD SS MV
— &l &
= ‘e | = : -CARRIERS
o | vq|
L | e ‘i3
M M c™M am AM

: : Information amount in
In orrnatlo.n delivery
amount in delivery



DRAWING DELIVERY MODEL BASED DELIVERY
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NEW MINDSET

TRADITIONAL DELIVERY MODEL BASED DELIVERY
/ = W
INFORMATION- AY ’4: ’4_ D..,M,, v e e INFORNIRTION-
CARRIERS == B f% 3 oy @& CARRIERS
LEGAL TEXT & LINES ON LEGAL
DOCUMENTS PAPER/FILM DOCUMENTS
HANDLED AT HANDLED AT

YOUROWNRISK @ D'C/TALMODELS YOUR OWN RISK
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INFORMATION CARRIERS OF THE PLATFORM
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PLATSGUUTMA KONSTRUKTIONER

BQ AD SS MV

Technical Bill of Q iti Asset D. Solution Model View
Documentation/Description Drawings

57.530 mm

Information Model Stakeout Model ic Model 4D ing Model Aggregated Model
(8IM) (Georeferenced CAD) (CAD Symbolic) (Coordination)
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MODEL BASED DELIVERY PLATFORM

10 OPTIONS OF DELIVERING DIGITAL INFORMATION

&5")) N 200 ,t_'r"m |
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BQ AD SS MV

Technical Bills of Quantities  Asset Databases Standard Solution Model View
Documentation/Description Drawings
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SM cM

IM 4M

Information Model Stakeout Model Schematic Model 4D Sequencing Model Aggregated Model
(BIMm) (Georeferenced CAD) (CAD, Symbolic) (Coordination)
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INFORMATION CARRIER - TD

- o ——— Do
I 4 E PLATSGJUTNA KONSTRUKTIONER
I | B Y == K st
r 1 A sta Slussen Vatten
1 — 1 . . ' 200 W OTB Anlaggning - Gemensam
1 frm— I ~—  § — 5
! I - -y \ s
=
I I E PLATSGJUTNA KONSTRUKTIONER
—
1 TD 1 — EBC.111 Ospand armering i bro
1 Technical Bill of Quantities  Asset Databases Standard Solution Model View — Mekanisk skarv far enbart anvandas pé ameringsstang dar "MA" angesi
I Documentation/Description I Drawings Informationsmodellens parameter [CQrebarsuffix] och vara av typ Lenton.
— .
—— - -l EBE BETONGGJUTNINGARI ANLAGGNING
. EBE.111 Betonggjutning kategori A vid nybyggnad av bro
2 Betongtyp definieras i parameter [SN_|
e e ©35/45-001
= P - I:‘ i BTG |, C35/45, VCTekv < 0,50, Vattentat enligt SS 13 70 03 punkt 553,
— 7 ks - Li 1100 (120 &), E XC4IXF3
. = €32/40-001
D ® : y BTG |, 32140, VCTekv < 0,50, Vattentat enligt SS 13 70 03 punkt 553,
L — % Li 1100 (120 &), E XC4IXF3
3 57.530 mm |:| |:] * ~ C32/40-002
BTG |, 32140, VCTekv < 0,50, Vattentat enligt SS 13 70 03 punkt 553,
o Technical Li 150 (80 4r), E: XC4IXF3
VI D ion/Descrioti
Information Model stakeout Model Schematic Model 4D Sequencing Model Aggregated Model ocumentatlon/ escription
(BIM) (Georeferenced CAD) (CAD, Symbolic) (Coordination)

PALETTE WITH 10 INFORMATION CARRIERS ICON EXAMPLE




TD/IM-GONNECTION

E PLATSGJUTNA KONSTRUKTIONER

g Stockholms|_
stad

Slussen Vatten
OTB Anlaggning - Gemensam

E PLATSGJUTNA KONSTRUKTIONER

EBC.111 Ospénd armering i bro

Mekanisk skarv far enbart anvandas pa armeringsstang dar "MA" angesi di
Informationsmodellens parameter [CQrebarsuffix] och vara av typ Lenton —

EBE BETONGGJUTNINGARIANLAGGNING\ Reference to AE
EBE.111 | Betonggjutning kategori A vid nybyggnad av bro j— pa rameters and —_—

Betongtyp definierasi Informationsmodellens parameter [SN_Materialkvalitet]: ( —

C35/45-001 i .
BTG I, C35/45, VCTekv < 0,50, Vattentit enligt SS 13 70 03 punkt 5.5.3, va I uesin I M | M
Livslangsklass L100 (120 ar), Exponeringsklass XC4/XF3

BTG I, C32/40, VCTekv < 0,50, Vattentat enligt SS 13 70 03 punkt 5.5.3, I .
Livslangsklass L100 (120 ar), Exponeringsklass XC4/XF3 f f

Livslangski Examples of receipts for concrete
BTG I, C32/40, VCTekv < 0,50, Vattentat enligt SS 13 70 03 punkt 5.5.3,
Livslangsklass L50 (80 ar), Exponeringsklass XC4/XF3

o
—p C32/40-001
o




INFORMATION CARRIER - BO
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s o Asset Databases Standard Solution Model View
Drawings

- < S [ | o0 - 738y %
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@ £ 57.530 mm ~ D D A -
IM Bills of Quantities
\"4
Information Model Stakeout Model Schematic Model 4D Sequencing Model Aggregated Model
(BIM) (Georeferenced CAD) (CAD, symbolic) (Coordination)

PALETTE WITH 10 INFORMATION CARRIERS ICON EXAMPLE

. Quantities from models
. Manually estimated quantities for objects thats not modelled
. Deliveries for use with calculation softwares



file://elu-nas/temp/11_synk/50283_Leverans/CB-1002_SH-MF_2015-11-13_PM001/Dokument/K8-MF-000-1006.xlsx
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Technical Bill of Quantities | Asset Databases Standard Solution Model View
Documentation/Description e — Drawings [ S
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e 57.530 mm D D A D
IM Asset Databases
V
Information Model Stakeout Model Schematic Model 4D Sequencing Model Aggregated Model
(BIM) (Georeferenced CAD) (CAD, symbolic) (Coordination)

PALETTE WITH 10 INFORMATION CARRIERS ICON EXAMPLE
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. Section through
: existing facility
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EXAMPLE-AD
.

. Section through
existing facility

Existing
foundation/piling
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EXAMPLE-AD

4

Section through new
facility

New foundation
-3200 piles (ca 70m deep)
-sheet piling

Bedrock



Piling
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=, EXAMPLE-AD (BIMEYE)
Contractor Delivery of piling data via Asset Database Design Team
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INFORMATION CARRIER - $S
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Technical Bill of Quantities  Asset Databases] Standard Solution 1 Model View
Documentation/Description Drawings 1
| It ™
e .. e
(= \. |
= 4 | e - Y ¥
& O S S
— LY
e £ 57.530 mm D D A
IM
Information Model Stakeout Model Schematic Model 4D Sequencing Model Aggregated Model
(BIM) (Georeferenced CAD) (CAD, symbolic) (Coordination)

PALETTE WITH 10 INFORMATION CARRIERS

-SS are not showing measurements
-No geographical information

-Standard solutions that can be referenced from models
-Shows where the parameters in the dB are valid

99
QC

SS ey e =
Standard Solution = —
Drawings

ICON EXAMPLE




INFORMATION CARRIER - MV

P 1 ;

C 1 1

B "N J Voo 8 ) 1

| e A | ~ .
= | W= -] I = L
L i - | =
I I |
’ I MV : —? /7
Technical Bill of Quantities Asset Databases Standard Solution I Model View I c - e
Documentation/Description Drawings — T = i ‘ |
L
y e -
5 B e, AR .
] D@
‘ o rl Sl '
e~—a 57.530 mm “ % "
D . e Seee  |Zeme  |K7-210-MV.20600-3001_007 | A
N/ Model View
IM
Information Model Stakeout Model Schematic Model 4D Sequencing Model Aggregated Model

(BIM) (Georeferenced CAD) (CAD, Symbolic) (Coordination)

PAlETTE WITH 10 INFORMATION CARRIERS ICON EXAMPLE

No measurements (Will be found in SM)
* Several views in each PDF package. Hyperlinked for digital use
*  Will show things that are not modelled. Exampe: Symbols for casting joints. This is BLACK information in model view
* BLUE information is BIM Data thats tagged out from BIM object. We serve with this information when a model view is made. We DO NOT
have as many model views as we should have if we made tratidional drawings. O




INFORMATION CARRIER - IM

D BQ AD SS

Technical Bill of Quantities  Asset Databases Standard Solution
Documentation/Description Drawings

57.530 mm

SM M aM AM

Stakeout Model Schematic Model 4D Sequencing Model Aggregated Model
(Georeferenced CAD) (CAD, Symboalic) (Coordination)

M

Information Model
(8IM)

e o o e -

PALETTE WITH 10 INFORMATION CARRIERS

* Information carrier for the ”I” in BIM
* Marking, descriptions, geographical information, contract number, delivery ID etc
* One or more IM in each delivery as a bit of pussle. We have 1000s of deliveries.

IM

Information Model
(BIM)

Properties

Hyperlinks TimeLiner Slussen

Property
SN_AniDel_Kat...
SN_Anlaggnings
SN_AnsvarigPart
SN_BSABwr
SN_Byoad
SN_Byggnadsdel
SN_Delomrade
SN_E_Potential
SN_Entreprenad
SN_Eiapp
SN_LeveransiD
SN_Material
SN_Materialkvaitet
SN_Tempstatus
SN_Tidkod
SN_TypelD

Type Name
Keynots
Descrption

Famil

Value
Slusskanalen
206

K7

EBE111

0
Bottenplatta
Vatten

1

SNT1

11
CA-5013-02
Betong
C35/45-001
FG

IN401
GBPO0D2

Grundliaggning. ...

158
bettenplatia 800
Floor

EXAMPLE




-Kub
B=600

EngPlE IM INFORMATION MODEL
-

Viewer

* Geometry carries selected BIM
information

* Ex Material Quality

* Linking to Detailed Receipt In TD

Hyperiinks  TimeLiner ~Slussen

* Delivered models are puzzled by the oty [
receivers. el
SNiESAEwr EBE1M
SN_Bygad L]

SN_Byggnadsdel  Bottenplatia
SN_Delomrade  Vatten

[SN_Materialquality] N

SN_Etapp 141
SN_LeversnslD  CA5019-02
] c35/45-001
\“ SN_Materialkvaltet C35/45-001
U e T e —
SN_Ticked IN4D1
C32 40—00 1 SN_TypelD GBPO02

Type Name Grundlaggning. ..

Keynote 15.8
C32/40-002 e .
| Fami Floor




INFORMATION CARRIER - SM
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Technical Bill of Quantities Asset Databases Standard Solution Model View '1/
Documen tation/Descri ption Drawings #
[ ke e ] -y —~ ("
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I 1
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i 5 [ | Y o 57.530 mm
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I
I
I
I

Schematic Model 4D Sequencing Model Aggregated Model Stakeout Mode|

(Georeferenced CAD) | (CAD, Symbolic) (Coordination)

e ———— (Georeferenced 2D/3D-CAD)

Information Model
(8IM)

Stakeout Model

PALETTE WITH 10 INFORMATION CARRIERS ICON

EXAMPLES



* 3D model, DWG

* Can be used in computer/ipad
* | Zoom/ Pan

Link Other UM (2D / 3D)

Pick cord. for surveying

57.530 mm

* Alarge digital "drawing" (2D DWG)
* Can be used in computer / ipad

e Zoom/ Pan

* Link Other SM (2D / 3D)

Print (at your own risk)

Measured Length:
15000 mm

Coordinate:
X=6578 407.121 m
Y=154 224.195 m
7=1.530 m

o "§fructural stakeout model in
3D with linked models of Rock
layers

tkab P EWV

2D Stakeout model



INFORMATION CARRIER - CM

Technical Bill of Quantities  Asset Databases Standard Solution Model View
Documentation/Description Drawings

- 1 1 -
% | | :
1 1
- 1 1
2~ 57.530 mm 1 1
! - cM
Information Model Stakeout Model 1 Sehematic Model 014D sequencing Model Aggregated Model 5chematic Model
(8IM) (Georeferenced CAD) I (cao, symbolic) 1 (Coordination)
- (2D-CAD, Symbolic)

PALETTE WITH 10 INFORMATION CARRIERS ICON EXAMPLE




EXAMPLE-CM

* Not georefered graphics

* Flowcharts for plumbing installations

* All flow charts for each technology area in a single model
* To be used digitally but can be printed



file://elu-nas/temp/11_synk/50283_Leverans/CA-1041_Provleverans VDC_2015-10-23_Samgranskning/Modell/V7-500-C0-20600-3001.dwg

INFORMATION CARRIER - 4M

BQ AD SS MV

Technical Bill of Quantities  Asset Databases Standard Solution
Documentation/Description Drawings

e o= =
= Z -8
El : “ 2 e
1<
; J R R
b —L) 57.530mm A
Information Model Stakeout Model schematic Model | 4D Sequencing Model | Asgregated Model
(8IM) (Georeferenced CAD) (CAD, Symbolic) e o o o o o (Coordination)

PALETTE WITH 10 INFORMATION CARRIERS

* Purpose to illustrate required erection order in 3D

One view for each stage
Corresponds to Technical Description (TD)
Contains more objects than the actual delivery. Example existing conditions

The example above is av escavation and a large sheet pile construction for foundation

4D Sequencing Model

EXAMPLE




INFORMATION CARRIER - AM
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Technical Bill of Quantities  Asset Databases Standard Solution Model View
Documentation/Description Drawings

| « 1 ;
o B fal ; [P N | ;
g s ~ | [ | P 1 40 1 SR !
. | W e @\ IS
B ,E 57.530 mm " \ O < : W : A
1
IM SM (M aM 1AM : Aggregated Model
Information Model Stakeout Model Schematic Model 4D Sequencing Model I Aggregated Model I gg g
(8iM) Georeferenced CAD) (cAD, Symbolic) L [Coordination) - (Coordination/Orientation)

PALETTE WITH 10 PSC INFORMATION CARRIERS ICON EXAMPLE

* Includes all objects in the project — Different parts in different stages (system/detailed design)
* Includes sketch objects, sharp objects, objects in review, objects already delivered. Includes everything
* Model are updated each week for overview and coordination.
* AllIM are included in AM. The purpose is to see each IM in its context.




- * Spread models to NON-BIMmers
* Reviewing

* Coordination
‘ ; * Production planning

Quality Safe before delivery

pozsy "‘lh =




PUBLIC COMMUNICATION IN VR







