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The Project

* Multi-residential / Mehrfamilienhaus
Zurich area

13 Houses, 30 Apartments
Underground garage with 65 places
Parallel VDC process to traditional design/construction
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" Model Based
Conceptual Model Based Constructability Change Schedule

Estimate Cost Planning Review Management .
Analysis

Office

Collaboration

Field

Excavation ) On-site Quality As-built Production
Field Layout .
support Assurance documentation Management
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Conceptual Estimate
* Preliminary budget on limited scope definition
* Hard to access historical data
* Time pressure

Analytic tool =
* Searchable database —
e Based on public data = é

* Using Swiss eBPK-H standards —
* Build client specific database

Conceptual
Estimating
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Name Datum Stact Grofe Enhen Gesamtenhets Gesamt Oigeictacten G Anzahl Gesshor Anzahl Wohms Gehaudevolum  Grumdati) Y hiurkticn  Energiestands
Rachmarnweg 05042013 Zurch 219000 m2 GF LTA64L Fro 774562600 Fr, 1.0.2 Mehrfamil 5.00 12000 715000 Bl 7 A epincnen frage Mnerge
Bemstrame®  DL042040 Herzegertusn 75900 m2 G 345653 Fr. 262352070 Fr. 103 Mehrfemil &0 400 217600 L Efirens Geba
Peusnenhol  DLO4201L Zuren 1833500 m2GF 234300 Fr. BII080520 Fr. 112 Mehrfamil £00 20 36772000 [ . Menticre Mnerpe
Diwser Areal  D1042011 Turich 873400 m2GF 234365 Fr. BTI6OSLEE Fr. 112 Mehrfusil 500 31,00 2690200 [ Carpory/Caragen [fentiche Minergie
Eisertburguirass DL022010  Schdbelbach 1314100 m2 GF 146515 Fr. BSTRIITSEFr. 1013 Mehitamil 7.00 2800 383200 (1 Gewerbersume 2ge
Guggach 01042011 Oevhkon 1535800 m2 GF 253940 Fr. B1CATIEEO Fr Mehtams 500 78,00 4559500 § Halbéfertiiche Rawume Meaticre Mnesge [T
| aldensche 01042010 Betbion 893000 m2 GF 209948 Fr BIMBISEL3 Fr, 137 Mehrtamil 300 =l 481700 g{ ¥ Tefgarage
| Hous e 01042010 Hambrachskoe 31500 m2 GF 300745 104330683 Fr. 111 Einfamdes 500 100 38000 | J) Energiestandarg 8 | |vCenge Efimens Gebs
Kaus im Bunge 0104 2010 Scroffiadort 200 m2Gr 429825 ¥, 120320530 br. 101 Emfanvliey 200 20 a3, ; Efoers Gebt:
Wohmoos 0104 2011 Zwen S03600 m2GF RO634L Fr. 035135484 T 1.0.2 Mehrfamil 500 no 1414600 3 ’ [Hentfiche Effiners Gebss
Katzerhiach] 01042015 202M00 m2 GF L1968 Fr, BEITRIZTE Fr. 102 Mehrfamil 30 10500 158800 i [Hentiche Mnerpe
Katzembach I 010420114 331900 m2 GF LE5TAG Fr. DETRALO3Z Fr 5,00 170 7404400 S8 e [fferticre Mnerge
Kew 01043043 Afclten 3012400 m3GF LIMT.50 Fr. BESES4DZ Fr. 3.0 Mehrumil 7,00 157,00 029200 3 Effizienz Gebsudehillle loeraume Mnerse
Conermies  DLOAZ0LL Usbarstrast 16948100 m2 GF 283707 Fr. BOOUBOOOE Fr. 112 Mahrfarsil 500 94,00 SE74L00 7 Efizens Gessmtenergie bersume Mnerse
Neuhat! DIOA0ID  Alteedad MIK00 m2 GE 163242 Fr. 320251668 Fr. 133 Wehfumi 400 11200 TAHIT 00 20 W Manengie baze - Y
Mirerge 2
¥| Minesgie C
Conceptual
q q Efenz Gebsudenilie %
Estimating .
L « - .
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Mame Datum Suat Grode Enhen Gesamteunhems  Gesamt Cbjeszanen Grupge Argari Geschoss:  Anzahi Wohwungen  Geba Nemogescrossfiscne  Anzahd Py

Bachmanmwep 01082011 Zurch 2195100 m2of 171841 Fe. 772562000 Fe. 112 Metrtamibiennous 00 12000 6718300 £.800,00 19579200
Brunrernct 01042015 Zurch M50 m2 Gt 214101 Fe. 372080520 Fr. 112 Mehrfamiientacs 600 7200 %I A31800 1543700
Ovener Areel 02042011 Zurich 73600 m2GF JA0E5 Fe. RTDEF5LEE Fr. L1.2 Mebrfamidientaan 00 51,00 26.902.00 43400 TH6200
Guggeh 01042011 Owriiken 133900 m2 GF I5IRE0 7. SI0ATSEED Fr. 112 Mebviamiieriaus $.00 A0 559500 R4 00 1334100
Rautrstrave 01042011 2011500 m2GF JAGIO0 Fr, R3EI0RIEAF. L1 Metrlamiwrbas EX 10400 84200 1158200 LELOL 00
Werdneet 03042012 Tutich 3154100 m2GF 237887 R22256256 7. 112 Metrlamiliertau 80C 152,00 S§E6400 1535000 ITAN

* Filtered results return relevant projects
e Basis of current cost ,model”

Conceptual
Estimating
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Detai: Tabellenkaltulation Aasups Becugewert Zutztien Berslcn Sericnte NetTen AnAMnge
T LidR 9 Rser 2 modelogix

L7 Klicken Sie wuf den Stern, um dhese Ansicht 2u speichern
Metriker  Mange  Gesamte Shickiosten  Gesamt
Soaten
Zelen  sBEP-H Hauptoruppe

Sampie Project B Srumnenhol Dicner Aveal [ Guggach

Zirch | Zarich, 3057 Zunch, 8051 Zanich-Oerlikon

10872 m2 GF } Hofy / Bramnentholy Luegislindstrasse 75-33 ' 15398 m2 GF

24042015 18535 m2 GF 8736 m2 GF 01042011

CH Baupresindex - Ort: Zunich 0LO&2011 01042011 Gesamtikostenmdex 0.30%

CH Baupresndex - Zet - 2404 2015 Gesamtkosterindes: 0.30% Gesamtiostenindes: §30% CK Baspraainae - Ort Zo%eny 330W

Boctreundes - Ort (Simc 2008 € Baugremncex - Ort {2usery 00% CM Bsupreaingex - Zox (15430101 230%
£+ Bacomeitmcer - Zae (DLO20LL) 030 Cri Baspretindac - Zok (OLO4201L) G30%
va | Menge | Gesamte Stgcxd | Gesame Menge |GesamteStocd| Gesamt  Menge  GesamteStacd Gesamt | Menge | Gesamte St0ckd | Gesamt |
8 - Vorberetung n2 G | S604 NTI0F 2522661 Fr. 8519 588,22 Fr. 5011013 Fr. | 5434 26506 Fr L724.717 ¥r, S68 A0&.60 Fr 3840,532 Fr, |
C - Konstruktion Gebsuce G ! 10872 27007,  AB2353Fr 18535 43816 Fr BA%2.M0 Fr , 8736 3281 ¥r 3169521 Fr. 15398 450,03 7r 7083564 Fr. |
D - Technk Gebduce W l 10872 BTF, 325 Fr. 18535 21766 Fr.  AD3BA23 Fr t 2736 32054 Fr 2800238 Fr. l 15338 35344 Fr 5442264 Fr
£+ Ruscere Wandbeldeidung 1o AW | 6112 47020 Fr. 2879951 Fr. 10133 405 16 Fr 4136080 Fr. | 4132 343197 2244471 Fr. | 10268 ATI B0 Fr 4844484 71 |
F - Bedachung Gebsude md DaF | 2673 20063 Fr, 336315 Fr. 442 179,44 Fr. 793,855 Fr. | 1732 21873 Fe 378840 Fr. 4630 205,51 Fr 951510 Fr. |
G - Aushay Gebsude ma L 10872 40260F, AITTASFr 18535 35544 Fr 6589,130 Fr x 8736 AQS,01 7 3573076 Fr, 153%6 334 Fr 6826501 Fr. |
1~ Umgebung Gensude g 4447 18216 Fr, BMAGSFr. 5600 30145 Fr 715232 Fr. | 4179 1IW75F B67 608 Fr l 5800 i5129 Fr. 1L.026,755 #r,
V - Planungskosten A | 18931173 Q16F. 3053342 Fr 8879790 015 Fr. 4571102 Fr. | 14515570 017 Fr 24524070 Fr. | 30028856 016Fr 4553331 7. |
W - Nebenkosten mi O 10872 J2A0 Fr, TETAES Fr. 18535 8537F. 1600937 Fr.| 8736 43,55 Fr 3E0DATT Fr. 15398 8726 Fe 13434638 ¢, |
Z ~ Mehrwertstever C ) 22760284 006F, 1826204 Fr. 36033640 008 Fr 2891211 Fr : 1733937 008 1391.282 Fr 3608110 008 Fr 2905210 Fr. |
Gesemt 10872 228214 MBILATFr. 18335 204034 Fr. 39838006 Fr.| 8736 214099 Fr. 18782302 Fr. 15398 254701 Fr. 30220339 Fr.
o Markups [ | \ ‘
Nettokasten 24811478 Fr., I \
Endsumme | 24811478 %+, i |

* Costis analyzed in various WBS
* |Indexed for location and time

Conceptual

Estimating




\ -. HOCHSCHULE
KONSTANZ
¢ Lake Constance 5D-Conference 2015 MR U
SDinitiative APPLIED SCIENCES
e e
(4 sogmmmoses = |
Gesamt > @D P Dt | o) . tise
o < .-

» Sarple Frogect
@ Purrenmot
O Cwwrer Aren
® Gugpesh

B3 ae2es % 16140F.  322937Fe.|
Conceptual = Q00 % oFr.|
Estimating - :




Ry, HOCHSCHULE
-~ - ONSTANZ
—=¢  Lake Constance 5D-Conference 2015 TR UNIVE fN\ o
AP}

SDinitiative PLIED SCIENC

* Simple model to define basic metrics
* Based on early phase design development drawings
* Quick modeling
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Conceptual
Estimating
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07 Klicken Sie auf den Stem, um dese Ansicht 24 speichemn

Meticen  Mange
Spazen

Zaien

va
03 - Schachatarystom
04 - Brandischutz
DS - Warmeaelage
06 - Kilteaslage
07 - Lufttecwinche Anisge
D4 - Wazseransige
09 - Teansportaniage
= E - Aussare Wandoekdeidung
£1- Wandbeldeideng unter Tertain
52 - Wandbelleching Gber Terran
£3 - Embaute, Absturzsichening
o F - Bedachung Gebiude
F1 - Dechhaut
72 - Eboute. Absturzsicherung
3 G- Ausbsy Gebdude
GL - Trannwie Innentiven
G2 - Bodenbaleg
G3 - Wind- und Stutzenbedeidungen
64 - Deckenbeliedung
G3 - Einbscten, Schutzeinfichtung
G5 - Ergnzende Lantingen
3 1+ Umgebung Gebsude
1L - Umgebungsgestating
1 - Bauwadk in Umgetung
1 - Geinflichen
M - Hartflache
15 - Schutzennchtung Umgebung

Gesamte Sticikosten | Gesamt

SESP-H Hauptgruppe $X5H Blemantgruppe

Sample Project
Zusich
10872 m2 G
240415
CH Bauprmaindex - Ort - Zinch
| CH Bauprmsindes - Zet: 4043013

Menge Gesamee Stck | Gesamt
[ 10822 0,00 Fr. 0%,
3087 D21F: 2417,
6652 B453 Fr 552963 Fr,
0 0,00 Fr. ar
15208 2408 3832424
38 2939%6F.  L17336F,
4 SLE5363Fr 20633 Fr,
8000 47120Fc 3768600 Fr.
1un EERL 310 %
2813 SO 1487441
2135 105969 Fr. B4 Fr.
2673 20083 Fr. 536316 Fr,
s 197134 S11507 #r,
T 31978 Fr. 29400,
10872 40260 Fr.  AITTRASFr.
12Q 670,19 fr. 832145 r,
2459 W06eFn  FRAN
19311 3233F  LOI4ABLF
10335 R 253527,
10872 10752Fr 1168587 Fr.
10872 1558 #r
12000 19218 %
a0 1351 Fr.
a0 a8 Fr.
21 1285 F
633 38298 Fr
73 0.00 Fr

modelogix

Brunnenhot
" Zurek BOST

Fchmerensiasse | Brummenhafits

18535 m2 GF

01042012

Geusmtkostennaer 030%

Eanesk 50

5 Rgrstes - Zue 2004211 50%

Menge Gesamte S10cks| Gesamt
TEED o 000 ¢ Ofr
15837 0 Q00 Fr,
13904 586914 Fr £330,

0.00 Fr oF

- T S - -

o |
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Conceptual

Estimating
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e Conceptual estimate as
target budget

Model based cost
planning
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Cost Planning

* Design to cost

 Compare design versions

* Move to more and more detailed design

Continuous Value
Engineering

5D Cost Planning / \ \

Estimating effort

Design development

Model Based
Cost Planning
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* Early versions represented as masses
* Analyze the Design changes

Model Based
4 Cost Planning
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* Early versions represented as masses
* Analyze the Cost changes
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Model Based
/ Cost Planning
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* Further detailed models, various inputs GO
* LOD 100 > LOD 200 >J_O‘D30‘Q

T,
Model Based e
Cost Planning
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* More detailed model allows for more detailed cost planning
* Compare design and cost versions
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| Model Based
Cost Planning
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Cost- and 3D Model development is controlled by
Content Planning

* Define naming, used tool, expected quantity types,
appereance, etc
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e Calculation rules defined in eBKP-H classification
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Constructability Review
* Virtually build the project
* Find issues as we model
* Contradicting information
* Missing pieces of information |
* Insingle trades
* Cross-trades
* Record and report
e Save time and cost
* Chasing information
* Rework

Constructability
Review
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CR Number: | CR #021
l s - - ! ~ - -~ - -t . - -
Oray
Befey  CR Mumbeg CR#013
Levell |ggug ki I Aesinn infossabion ahacd alah Anaschna
Desai —
— = CR Number CR #010
Len lssug Subloct: I Cortradeting 4 mamesan linoe
Qe i
Bl R numper; CR #009
— _.Lm lssue Subloct: Missing dmesesion line
Ly UTT 48 1 Geigd Refesnnce: T Revision Dote. o7 42015
Desc  Reference; il
Level/Area: Haus B, UmtegeschussHAUS A Date Subwnimed: 2304 2013 Sty Low
Screey
Descripion:  [There 15 mo nflermation about the langth of the basament wall smsulation
57 YyZ—W— - Yo— ] res
Sere 9 il . .5‘-:5
P ] ™ 52 | 1% 000 1_5_ B R 51
T're “T \ N s
) J 3 B
Screy KO ‘
1 ] | 1! (1] TIIRTH
Constru( o
Client R S—"— e .
J— oo RPN 3,7m
m (L LL _BR.
Comit gy 264 L 75 L 550
—_— EI‘ 1 1
Constn UTT_S54B_11_Grundrisse
c - A -
o e 1045 Untergeschoss
Client §
Com Miszing dimension of basement wall insulation hos been scaled from the floor plan of Untergeschoss (3.7 m fam the it wall)
Constructability
Review Commens Stz Open
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* Mark the location of the issues
* Discuss on reoccuring project meetings
* Checking the models as they develop, Online

Trimble Cornect ih Lewr

Data

Modet Tree =~ D~ M-~ ® N e - - N- T8 6

o
o
o
L
o

| TN U L [}

- e

8 —-
Constructability
Review
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Change Management
 Manage various design versions
* |dentify and anlyze changes

Change
4 Management
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* Update 3D models accordingly
* Check the design/cost affect of changes

S ———

Change
4 Management
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Model Based Schedule Analysis
* Validate project schedule with model based quantities
e Using Flowline technology
e Assign productivity rates
Analyze resource usage
Calculate materials needs

Model Based

f =5 :
,' =3 | ves y,
Schedule Fsd fl —~mEEaaSai.. L - |

Analysis
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* Optimize Schedule

* Find ,wasted opportunities”

e Eliminate Starts and Stops

Zaur

Model Based s
Schedule ) >
Analysis
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e ,Reverse engineer” from CPM Schedule
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Model Based

Schedule
/ Analysis
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* Resource needs e =
* Material usage ‘
* Procurement
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Model Based

Schedule
Analysis
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Excavation using Machine Control
* Optimize output
e Excavate the right amount ——

Schnitt 2-2 1:100

Schnitt 3-3 1:100

Excavation
Support
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e Use the 3D model for exact coordinates
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Excavation
Support
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Excavation
Support
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Field Layout

e Use the models and CAD data
* Increase reliability and pace
e Reduce human error

. Production As-build On-site Quality
Field Layout .
Management documentation Assurance
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Production Control

o - o i
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Production As-build On-site Quality
Field Layout .
Management documentation Assurance
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Conclusion

* Change has started

* Optimize every day work with given technology
* Endless number of opportunities

* Create the basis for future development

M IB
Conceptual Model Based - Constructability Change odel Based
. . ) Schedule
Estimate Cost Planning Review Management .
Analysis

Excavation . On-site Quality As bunt Production
Field Layout
support Assurance documentatlon Management




