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Schlls Hydropower Plant (Owner SAK)
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A >100 year old scheme

A High head, 13 MW

A Feasibility to execution

A BIM pilot project

A BIM -Method, BIM2FIELD
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What is BIM?

BIM - Method: the collaborative Way

A Owners, Designers, Suppliers and Contractors
jointly develop a project

A This unleashes a vast potential not seen before

A The project is deeply optimized and
thouroughly coordinated using BIM models

BIM: models enriched Automated

. . clash detection S Progress Reporting
with Information _ Site Supervision
BIM 4D Information
_|_ 5D etc. Models used for
~ Geological communication
"""" mapping in 3D | TTiacEiiEae e s e
DTM (digital
terrain models)
Models Laser scans of
- existing structures _
BIM = Building rﬁﬁ Reinforcement
i i ‘& models
Information Modelling Visualisations Drone
Basis: 3D Models for stakeholders Surveys
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BIM - Method: Goals / Added Value

Less changes
during design
phase

Increased reliability
In design

Less problems,
detected during
execution

Less project
risks

Greater
reliability in
scheduling

Less change

Greater
reliability in
cost

orders from
contractors
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BIM - Method

Collaborative step -by-step development of Schils powerhouse

Sub-models in Synchronized Issue - ICE- Sequential
IFC-standard model uploads Management Sessions Design -Process

>60 | >16 |>200 6 1

Sub - models Weekly model Solved Issues ICE - Sessions Sequential
updates Design -Process
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Software BIMcollab Zoom and IFC

Natl rmat

A IFC exports from
any design software

KW_SCHILS-POY-51-ZE-BL3-KD1.ifc
KW_SCHILS-POY-51-ZE-REF-V16-2.ifc
KW_SCHILS-POY-51-ZE-EIN-Y16-24
KW_SCHILS-POY-31-ZE-ACH -‘-ﬂ
KW_SCHILS-POY-531-BG-1BG-V16.ifc
KW_SCHILS-POY-51-BG-BBG-V16.ifc

KW _SCHILS-POY-51-BG-REF-V16.ifc
KW_SCHILS-POY-51-AE-EIN-V16.ifc
KW_SCHIL5-POY-51-BW-BES-V16.ifc

KW_SCHILS-POY-51-UM-BZE-V16.ifc
KW_SCHILS-POY-51-AE-REF-V16.ifc

B B B B & B (B B B BB
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Sub -models

KW_SCHILS-POY-51-ZE-BL3-K01.ifc 16KE O
KW_SCHIL5-POY-31-Z & jy_SCHILS-AND-51-ZE-TRA-V16-3.ifc
KW_SCHILS-POY-51-Z & KW_SCHILS-AND-51-ZE-VEW-V16.ifc

KW_SCHILS-POY-51-Z ® KW_SCHILS-AND-51-78 vt vis e
KW SCHILS-POY-51.p @ KW SCHILS-AND-51-2 ® KW_SCHILS-STR-51-UM-50P-V16.fc

KW_SCHILS-AND-51- - -51-UM- - i
KW_SCHILS-POY-51-B . KW,S(H‘LS o KW_SCHILS-5TR-51-UM-UMG \ﬂﬁ.lf.(
KW_SCHILS-POY-51-8 4 = KW_SCHILS-STR-51-ZE-AAM-V16-2.ifc

W SCHILSPOY-51-A KW_SCHILS-AND-51-Z gy SCHILS-STR-51-ZE-AFM-V16-1.ifc
- ® KW_SCHILS-AND-51- KW_SCHILS-STR-51-ZE-EIN-V16-1.ifc

®
®
®
®
KW_SCHILS-POYV-51-B & KW.SCHLS-aND-51-2 2 2o e
KW_SCHILS-POY-51-1J ® KW_SCHILS-AND-51- - ~> IR ImMBALVIR T
- © Ko ScHILeAND o1z # KW_SCHILS-STR-51-ZE-SAN-V16.fc
KW_SCHILS-POY-51-4 © -
- ® KW_SCHILS-STR-51-UM-WEL-V1G.ifc
®
®
®
®
®
®

Combined View of Sub -models
in BIMCollab

® B B B BB B R B S S

KW_SCHILS-AND-51-
KW SCHILS-AND-51-2 ® KW_SCHILS-STR-51-AE-EIN-V16.ifc
KW_SCHILS-AND-51-2 @ KW_SCHILS-STR-51-BW-EIN-V16.fc
KW_SCHILS-AND-51-2 KW _SCHILS-STR-51-AE-AAM-V16.ifc
KW_SCHILS-AND-51- KW_SCHILS-5TR-51-AE-SAN-V16.ifc
KWLSCHILS-AND-51-2 g5y 5L 5-5TR-51-BWW-AAM-V1E.ifc
KW _SCHILS-STR-51-BW-SAN-V16.ifc

KW_SCHILS-AND-51-
KOW_SCHILS-AND-51-
® KW_SCHILS-5TR-51-UM-BES-V16.ifc

KW_SCHILS-AND-51-
KW_SCHILS-AND-51-ZE-2FZ-HLK-V168-2.ifc
KW_SCHILS-AND-531-BW-WBW-V16-2.ifc
KW_SCHILS-AND-51-ZE-2EI-UGD1-V16-2.ifc
KW_SCHILS-AND-31-ZE-2AS-UGD1-V16-2ifc
KW_SCHILS-AND-51-ZE-2AS-HLK-V16-2.ifc
KW_SCHILS-AND-51-AE-WAE-V16-2.ifc
KW_SCHILS-AND-51-ZE-2AS-EG00-V16-2.ifc

[oNoNoNoNcNoNcNoNoNoNoNoRoNcNol
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Sub -models
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BIM - Method

Collaborative step -by-step development of Schils powerhouse

Sub-models in Synchronized Issue - ICE- Sequential
IFC-standard model uploads Management Sessions Design -Process

>60 | >16 |>200 6 1

Sub - models Weekly model Solved Issues ICE - Sessions Sequential
updates Design -Process
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Coordination with combined models

Request for changes
in submodel A

»

Submodel A (e.g. concrete model)

Combined models

J

Filter N S ‘
Quality Gate § o N .
.~
Software A E :ES Issues or ICESesgon
ot | for problem solving and
Submodel B (e.qg. turbine model T | | . .
kw—-ﬂ decision making
p—
Filter ModelChecker

Quality Gate (e.g. Solibri)

)

Request for changes
in suemodel B

Filter
Quality Gate <<

Software B

Source: thconsulting
AFRY
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Issue - Management and Communication

= = D Title
L e®o | | |
Type lssue w Area | Not set v Miestone | Undecided v Label(s)
Mavigation Smart views Clashes Iss|
& afry - KW-Schils e ? 2 + Priority Nomal ~ Pssignedto | Gregor Heyer ~ Deadiine X
Active, Resolved, Vigibly ~ Approval | |V| Visible for | Al
Description |
144 Treppen Vorfabrizi Comment

187. Fundamentplatte F

vl

188. Modell grines Mo... 185, Umplatieru;bg des..

Notify ﬂ

Area: ZE-Zentrale
Assigned to: Theo Gassner

e,
QRLPo

4 Hel
| 2 Approval: Gregor Heyers', Marco Baumanny', Theo Gassner+

Umplatzierung des Wiederstands 7 =

Gregor Heyer

Active, lssue, Nomal

Mot set Closed by Gregor Heyer 23-09-2018 05:05

Undecided

Approved by Gregor Heyer 23-09-2019 04:58
C.. Comment Cr...  Snapshot ‘
| == |

Approved by Thea Gassner 20-09-2018 1317

Approved by Marco Baumann 20-08-2019 10:04

Milestone: ICE-Session-6
Deadline

AMND: Abstande sind richtig eingetragen, Masslinie wurde auf falschen Bezugspunkt gesetzt.

13
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|ICE-Sessions and Communication

Integrated Concurrent Engineering




Design Sprints

Integrated Concurrent Engineering

Dominance

of team
intelligence

Dominance of
individual
expertises

(uonrelioqe||02)

MI0OM UoWWOoD

MIOM [enpIAIpUl PaTRUIPI00D

(uonrelioqe||02)

J10M UuowwoD

}IOM [enpIAIpUl PaTRUIPI00D

(uonrelioqe||02)

MI0OM UoWWOoD

}IOM [enpIAIpUl PaTRUIPI00D

(uonrelioqe||02)

J410M Uuowwo)d

Source: thconsulting
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Issue Management / ICE Sessions, KWW
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Bearbeitet von Stefan Trittienbass 03-02-2022 10:21

ICE-Session 1 WF

Einlegeteile:

Montagetoleranzen der beiden Einlageieile des Widerlagers = 10mm (WES liefert Einlageteile ausgesteift)

Mantieren und Ausrichten der Einlageteile durch MJA

-= |m Erstbeton Wand werden je Seite 2 Einlageteil (300x200x20mm) mit je 2 KBD einbetoniert (Lieferung durch WES ca. Juni 22), damit diese mit dem Einlageteilen Widerlager flir die
Positionierung verschweisst werden kénnen

WEBS entiernt sémitliche KED und modelliert Platzhalter fir provisorischen Anschlusswinkel (ca. HEA Profil 400x400mm)

MJA liefert und montiert provisorischen Anschlusswinkel fir Anschluss Einlageplatte Wand zur vertikalen Positionigrung GEI ast G‘Ebl"igt
rF
MJA regt an, dass das Einlageteil verschmalert wird und nicht direkt an der Wand anliegt (ca. 2-3cm) -= WES prift die Maglichkeit

Bereich: Wasserfassung
Frist: 11-03-2022
Prioritét: Normal

AFR modelliert die Anschlussbewehrung im Bereich des Betonwiderlagers der Segmentschitze

Bearbeitet von David Gisler 01-02-2022 18:00
Zugewiezen zu geandert von 'Michas! Wiegert' zu ‘David Gigler'.

Eilligung: Alexander Paulus./,

) ) David Gislery,
Bearbeitet von Michael Wiegert 31-01-2022 10:56
Benachrichtigt 'David Gisler’ Fabian Zeig/,
Gregor Heyers
Ja die beiden Widerlager sind als Einlegeteile in den Erstbeton vorgesehen und werden durch den BEaumeister montiert.
Wir werden heide Widerlager mittels aufgeschrauben Steifen miteinander verbinden.

Wichtig: beide Widerlager (links + rechts) mdssen horizontal und vertikal zueinander passen; daher auch die Montagehilfe mittels aufgeschraubten Verbindungssireben.
Toleranz horizontal +~ 10mm ; bitte beachten: beide Einlegeteile missen das gleiche Mal innerhalb der Toleranz aufweisen
Toleranz vertikal +- 10mm ; bitte beachten: beide Einlegeteile missen das gleiche Mal innerhalb der Toleranz aufweisen

Gewicht: ca. 320kg (beide Widerlager mittels Streben verbunden)

Erstellt von David Gisler 26-01-2022 21:42

Titel eingestellt auf "Widerlager Segmentschitz'. Typ eingestellt auf 'Issue”. Zugewiesen zu ‘Michael Wiegert'. Bereich eingestellt auf
Wasserfassung'. Meilenstein eingestellt auf 'Phase 3 - Bau- und Montageablauf. Frist eingestellt auf "12-02-2021°. Billigung eingesiell auf
‘Alexander Paulus, Gregor Heyer, Juan Olavarria'. Beschreibung eingestellt auf ".

@Michael Wiegert: Die Widerlager der Segmentschitze sind als Einlegeteile modelliert und werden daher in den Erstbeton eingelegt. Ich gehe davon aus, dass diese Elemente durch Los 2
mantiert werden. Bitte bestatigen.

- Welche Montagegenauigkeit ist hier einzuhalten? A F R Y

- Welches Gewicht haben die beiden Elemenie? AF POYRY



Issue Management / ICE Sessions
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ICE-Session Cycle

Day 1 Day 2 Day 3 Day 4 Day 5 Day 6
Model Analysis of the models by Preparation ICE-Session Incorporation Model
Uploads the different parties : day for all of the Uploads
VXX AWalk through the models parties Decisions are | decisions Vxx+1
A Check of Issues recorded in taken during
A Clash detection by the Issues the ICE-
Session

BIM -coordinator
A Creation of new Issues

A Etc.

At the end of day 2, the A The purpose of ICE-Sessions is problem solving
BIM-manager defines and decision making

which Issues will be

covered during the ICE- A Milestones are never reached during ICE-Sessions

Session
@ AFRY



Tips for successful ICE-Sessions

A Define the focus of an ICE -Session
A Invite the right participants

A Set up atime -schedule

A Allow for enough time per issue

A Do not overload ICE-Sessions

A Define the roles of the BIM-Manager and
Coordinator In advance

the BIM -

A Make sure that all parties are well prepared

AF POYRY



BIM - Method

Collaborative step -by-step development of Schils powerhouse

Sub-models in Synchronized Issue - ICE- Sequential
IFC-standard model uploads Management Sessions Design -Process

>60 | >16 |>200 6 1

Sub - models Weekly model Solved Issues ICE - Sessions Sequential
updates Design -Process
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Sequential Design Process

N A

Classical way:

Tendering

X

BIM - Method: -

\III

Preliminary Notice to Proceed
AFRY

AF POYRY

Tendering Coordination phase of
4-9 months. Goal:
optimized and

coordinated models




Civil Info

A Coordination EM/HM/MEP

I Civil Design with  Civil Info

1. Forces equipment A civil structures

A Location, size, anchoring details, etc.

2. Geometrical requirements

A Size, location, second stage concrete, block -outs, foundations, cable trays, etc.

3. Embedded parts (parts furnished by suppliers and to be

embedded in the concrete)

A Type, location, geometry, etc.

AF POYRY



BIM - Method

Collaborative step -by-step development of Schils powerhouse

Sub-models in Synchronized Issue - ICE- Sequential
IFC-standard model uploads Management Sessions Design -Process

>60 | >16 |>200 6 1

Sub - models Weekly model Solved Issues ICE - Sessions Sequential
updates Design -Process
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Challenges / Learnings BIM

Team ready for BIM?

Issues have to Clear rules for

be processed approval of Issues
quickly

ICE-Sessions are Issues: discipline
challenging needed

- Coordination

Model upload: discipline
needed

More time for
coordination phase

Seguential processes
are key

AF POYRY



Concreting Sequences in the Powerhouse
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Reinforcement around the Turbine

VVVVVVV
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