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Aoun Ilopovoiaong

= Eicaywyn
= H onuepivil KaTAoTaon oTn KaTaoKEUaoTIKN
Blopnxavia
= NEEC NPAKTIKEC
= 3D, ERP
= 4D/FIAPP
= [apadeiyuata ano EEwTepiko

= 'Epeuva oto Maveniotnpio Kunpou
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H xoraoxevootikn Prounyovio onuepa...

= [lapoUoec NPAKTIKEG 0Tn OlaXEipION KATAOKEUACTIKWV
EPYWV

o MeAeTn (apxIkn/TEAIKR)
e [lpooxediaopoc ‘Epyou (unoAoyiopoc
NOCOTNTWV/KOGTOUC/XPOVOU £pPYOU)
e Ayopd UNIKWV Kal dlaxeipian Toug
e KaTaokeun
e Alaxeipion PEAETNC/NOIOTNTAC, MOCOTATWY, KOGTOUC, XpOVoU
e [lapadoon/Startup
e AsiToupyia kai Aiaxeipion ‘Epyou

= [T\eovektnpaTa/MelovekTruaTa
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‘4 No EXFERT BUT AT A GUESS
I'p SAY THEY HAP THE DRAWINGS
UPsiE powN [ 4

"Today's not a real good day to move in."
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FIAPP

(I1npaws Oroxinpouéva kar Avtopotomomuévo. Lvotiuata Aayeipions Epywv)

= FIAPP
- (Ti €ivar? MNati va TNV XpnoIKMOMOINOOUE?)
« Fully Integrated & Automated Project Processes
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FIAPP

(Inpwg OloxAnpawuéva kar Avtouotomoinuéva Lvotiuoto Atoyeipiong Epywv)

= | HAVE A DREAM ...
« MeAETn €pyou

Mpooyediaouog

e EKTiUNON NOOOTNTWV/KOOTOUC/XPOVOU
KaTaokeun

* 'EAgyx0G KOOTOUG, XpOVOU
Ayopad kai Alaxeipion YAIKwV
Mapadoon/Startup
AsiToupyia kal Alaxeipion 'Epyou

L MAeovekTnpaTa/MelovekTnuaTa
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FIAPP

(I1npaws Oroxinpouéva kar Avtopotomomuévo. Lvotiuata Aayeipions Epywv)

® 1996 by Randy Glashergen.
E-trall: randyg@ norwich. net

“Hello, Bob? It’s your father again.

I have another question about my new computer.
Can I tape a movie from cable TV then fax it from
my VCR to my CD-ROM then E-mail it to my
brother’s cellular phone so he can make a
copy on his neighbor’s camcorder?”

Mpoxwpnuéva Oépara AielBuvong KataokeuaoTik®v ‘Epynv 7

I ][J Ap. Z. Xp1oTOS0UAOU

FIAPP

(Inpwg OloxAnpawuéva kar Avtouotomoinuéva Lvotiuoto Atoyeipiong Epywv)

Aoylotplo MisOodocia

[Ipoypappotiopnog

Xpovo-
TPOYPOULATIGLOG

Awyeipion AvBpomvo
Eyypdowv Avvapiko
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Avouevoueva Ilieovexktnuota tns Teyvoioyioc FIAPP
= BeATIwPEVN ANOIKOVION KAl KATAvONon TG APXITEKTOVIKNG
MEAETNG (3D) kal TnG kaTaokeuaoTikng diadikaaiag (4D)
=  AnNOTEAEOUATIKO EPYAAEIO YIa HEAETN/EAEYXO TNG
«KATAOKEUAOTIKOTNTAG» €VOG £PYOU Kal TNG NpoypaupaTiodeiag
kaTaokeuaoTIkNG diadikaaiag (constructability reviews and
construction process simulation)
= BeATIWPEVN NoIOTNTA oXediaonc, HEAETNC, Kal
XpPOVOrnpoypappaTiopoU Tou Epyou
= [IpdTaipn avixveuon PEAETNTIKWV OPAAUATWV Kal MOavwv
gpyoTa&lakwv ouykpouoswv (early interference detection)
= Meiwon oTIC enavakaTaokeueg (reduction in rework)
=  BeATIWMEVN ENIKOIVWVIA HETAEU OCUPHPETEXOVTWY OTO EPYO.
0 T ]
8% 8%
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Avemroén/EEElln the Teyvoloyios FIAPP

® Literature review

= Dr. Griffis (Columbia Unievrsity)
e NSF (1988) (3D case study, Columbia University)

e CII 106 (Benefits/Impediments of 3D models)
= CII 150 (Defining & Developing FIAPP)
= CII 152 (3D Models & FIAPP)
= Dr. Martin Fischer (Stanford University)

e 4D CAD

¢ Interactive Workspaces
e Time-Space Conflict
Others

¢ Dr. Christodoulou (Polytechnic University), Dr. Martinez
(Virginia Tech), etc.

= FIATECH

Mpoxwpnuéva Oépara AielBuvong KataokeuaoTik®v ‘Epynv 11
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Avomroén/EEElCn the Teyvoloyios FIAPP

® Griffis, 1988

= Research in the use of three-dimensional modeling as a means of
communication and construction process simulation.

= CII compared how using three-dimensional models and associated
databases effected constructability reviews, quality of design,
construction schedules, construction planning, and construction
progress reporting versus using traditional two-dimensional drawings.

= This study concluded:

e 1. The development of a three-dimensional computer model is an excellent
constructability review.

e 2. The development of a three-dimensional computer model from two-
dimensional drawings for a simple building for use during construction is not
cost effective.

e 3. The three-dimensional computer model was not effective in training non-
mechanical craftsmen in simple construction.

¢ 4, Simulation of certain construction processes with the model was
extremely effective.

5. The three-dimensional model uncovered some scheduling errors.

Mpoxwpnpéva Oépara AielBuvong KataokeuaoTik®v ‘Epynv 12
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Avemroén/EEElln the Teyvoloyios FIAPP

® CII 106

® Benefits & Impediments of 3D models in the management
of construction (93 projects)

Most Common Usage:

Checking clearances and access From the analysis of 93 sample

Vls.uallzmg details from non-s.tandarfi v1ewp01.nts pr Oj ects CII concluded that giV en the
Using model as reference during project meetings

Performing constructability reviews differences between only 2D and “average”
Perceived benefits by users: to “very good” use of 3D, the benefits were:

Reducing interference problems 5%, reduction in cost growth
Assisting in visualization

Reducing rework 4% reduction in schedule slip
Improving engineering accuracy 65% reduction in total rework

Improving jobsite communication
Greatest perceived impediments to the use of 3D in construction:
Undetermined economic impacts
Inertia
Lack of trained people
Only non-users perceived cost as an impediment
Strategies recommended to overcome impediments:
Perform meaningful cost to benefits analysis
o Standardize hardware and software
‘iﬂ Improve functionality of systems
N,

Mpoxwpnuéva Oépara AielBuvong KataokeuaoTik®v ‘Epynv 13
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20VKPLON TPOKTIKWYV KOl TEYVOAOYLIDV

= 2D vs. 3D vs. 4D

= [T\eovekTnpaTa/MelovekTAPATA
= Eunddia o€ gupeia uloBETNON TOUC

= ERP vs. FIAPP

= [1poCdOKiEC Kal
npaypaTikoTnTa

“Basically, we’re all trying to say the same thing.”

. ‘ﬁ ﬁ" Mpoxwpnpéva Oépara AielBuvong KataokeuaoTik®v ‘Epynv 14
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ERP vs. FIAPP
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ERP: Yrmoovotnuato
= UNocUOTNHA OIKOVOUIKAG JIaXEIPIONG
= ynooUoTNUA NpounBeIwv — NnapayyeAwv
= ynooUoTNUA anoBnKeUoNC —anoBEPATOC
= UNoouoTNUA PNXavoAoyikou eEonAiopoU
= unooUoTNUA avopwnivwyv nopwv
= ynoouoTnua dIaxeipiong Epywv
= ynoouaoTnua dIaxeipiong epyoTasinv
= unooUoTNUA unoaTnNPIENG dIOIKNTIKWV AEITOUPYIWV
*é:’}‘ bﬂ' Mpoxwpnpéva Oépara AielBuvong KataokeuaoTik®v ‘Epynv 16
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ERP:

Emdiwroueva opéln omo tny viobétnon twv cvotnuotwv ERP

= BeATiwon TNG XPNHATOOIKOVOMIKNG dlaxeipiong

=  Meiwon Tou XpOvou 0AOKANPWONG TWV AEITOUPYIWV

= BeATiwon TnG diaxeipiong Twv anoBePATwy Kal Twv nayiwv

= Meiwon Tou gpyaTikoU duvapikou

= BeATiwon TG diadikaaoiac Awnc anopacewy

= BeATiwon Tng e€unnpETNONG Tou NEAATN kai diIaTAPNON TOUu NEAATN

= EukoAia yia enektaon — avantugn kar avgnon eukapyiag Tou
opyaviouou

= [pnyopoOTEPEC, MO akPIBEIC oUVAANAYEG

= AlyOTEPOI PUOIKOI NOpol / kaAUTePN podiacTikn “logistics”

= IdiaiTepol Adyol

4!  NMpoxwpnuéva Oépata AielBuvong KataokeuaoTikov "Epywv 17
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ERP:

Emdiwroueva opéln omo tnyy vioBétnon twv cvotnuotwv ERP

»  Au€nuevec duvaToTnTEC OoTN dnUIoupyia nAnpogopiac.

*  BeATiwon TNG NoidTNTAC AvaPopwV — EKOETEWV.

» Evonoinon kai ouvenwg d1acuvoeon OAWV TWV EPAPHOYWV AOYIOHIKOU

= EukoAOTEPN ouvTHPNON — dIAxEipIon Twv BACEWV SEBOHEVWV TNG
gnixeipnong.

= Meiwon Tou XpOvou Nou anaiteital yia Trn dnUIoupyia ekBECEWY —
avapopwv.

*  BeATiwpévn diadikacia Awng anopAacewvy.

= BeATiwon Tng ouvepyaciag PETAEU Twv d1IAPOPWV TUNHATWV TNG
ENIYeipnonc.

EAGTTWON TWV OPAAUATWY TOU AoyloTnpiou.

BeATiwon Tng evdoenixeipnolakng ENIKOIVWVIAC.

Meiwon Tou XpOvou JIEKNEPAIWONG TwV GUVAAAAYWV.

Meiwon Tou xpovou Napadoonc TwWV NPOIOVTWV.

Meiwon Tou anoBEuaTog nou BpiokeTal oTnv anobnkn.

Meiwon Tou GUVOAIKOU KOGTOUG AEITOUPYIag 1 TOU BIAXEIPIOTIKOU KOGTOUG
NG enixeipnong (operating & administrative cost).

4!  NMpoxwpnpéva Oépata AielBuvong KataokeuaoTikov "Epywv 18
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ERP: Avaivon koortovg

= [layia xpewon ayopdac Aoyiopikou.

= Xpéwon adeiwv xpﬁonq )\oyloleoU

= Xpewaon adeiwv Xpnong ouoTnuaTog diaxeipiong faocng
dedopevwv (database management system).

XpEWaON unnpeciwv UAonoinonc.

ETnoio kdoToc ouvTrpnonc.
Eknaidsuon npoownikou.
KooTog uAikoU e€onAiopou.
AeIToupyika €€oda.
EEcI0IKEUEVO NPOCWIKO.

Mpoxwpnuéva Oépara AielBuvong KataokeuaoTik®v ‘Epynv
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ERP: Kotovoun kootovg

AOYIOUIKO

S UMBOUAEUTIKEC UNNPETIEC
YAIKOC €E0NAIGHOC

KooTog opadac uhonoinong
Eknaidsuon

YnoAoina

O AQyogG TOU GUVOAIKOU KOOGTOUG IBIOKTNGIAaG WG NPogG TO

30,2%
24,1%
17,8%
13,5%
10,9%

3,3%

KOOTOC TOU AOYIOMIKOU KupaiveTal ano 2,5 — 4,5

Mpoxwpnpéva Oépara AielBuvong KataokeuaoTik®v ‘Epynv
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FIAPP: [Ilepipoiiov Epyaoioc

an this project

be built?

! Npoxwpnpéva Ofpata AlglBuveng KataokeuaoTik®v ‘Epywv
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FIAPP: O@éln aro ™ ypnon tng texvoroyioc

Meiwon Tou GUVOAIKOU KOOTOUG TWV TEXVIKWOV EPYWV.

BeATiwon TnG enikoivwviag JETAEU TwV EPNAEKOPEVWV HEPWV.

Meiwon Twv aTuxNUATwy.

BeATiwon TG napeXOUEVNG EKNAIBEUONG TWV VEWV HMNXAVIKWV.

Meiwon Tou KOOTOUC KATAOKEUNG TWV TEXVIKWV EPYWV

BEATIWUEVOG XPOVIKOC NPOYPANHATIOUOC EpYACIWV

AuEnUEVEG BuVaTOTNTEG TWV EMIXEIPHOEWV va avahapouv véa

TEXVIKA €pYya

= Augnuevn duvartoTNTa anoTiunong TNG anddoonG CUYKEKPILEVOV
OpacTNPIOTATWV I INXAVNHATWV N TEXVOAOYIWV.

» Meiwon Tou KOOTOUG GUVTNPNONG Kal ENICKEUWV.

» AUEnon TnG acPaieiac Twv epyalopdEVV.

» Meiwon Twv anoBARTwV Kal TnG eniBapuvonc Tou nepIBAAovTog

= BeATiwON TWV XPNUATOOIKOVOUIKWY HEYEBWV TWV TEXVIKWV
EMIYXEIPNOEWV

! Npoxwpnpéva Ofparta AlglBuveng KataokeuaoTik®v ‘Epywv
| [ \ Ap. . Xp1oTOS0UAOU
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FIAPP: 4D Movtéla

Hpovoddypopa
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R
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FIAPP: Aovvoyuies th¢ teyvoloyiag

H dnuioupyia Tou TETPaodIGOTATOU JOVTEAOU AMOTEAEI
xpovoBopa diadikaaia.

= H epyacia pe Ta TETPacdIAOTATa PHOVTEAA ANOTEAEI Hia
xpovoBopa 01adikaaia.

= YynAO kOOTOG dnuIoupyiac kalr GuvTrnpnonc.

= Avunap€ja eknaideupPEVOU NPOCWIKOU

= Ta TeTpacdidoTaTta JovreAa dev gival NAnpn

= AvTIOpacelC and atopa / €TalpEiec nou
dpacTnpionoiouvTal oTov kAado

Mpoxwpnuéva Oépara AielBuvong KataokeuaoTik®v ‘Epynv 29
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FIAPP: ®@payuoi w¢ mpog tnv viobetnon g
TEYVOLOYING.

= KOOTOG ayopag Twv VEWV NPOYPApHATwV AOYIOHIKOU Kal
Mmoavov Tou VEou UAIKoU €€on |0uou

= KOOoTOC cruvmpnonq TOU napanavw £€onAicuou.

= KOoTOG nMou anaiTeitar yia Tnv eknaideucn Tou
npooa)anou

= To KOOTOG TWV ENEVOUCEWY NOU ANaiTouvTal va yivouv
ano TIG ETAIPEIEC Napaywync AOYIOHIKOU.

. HogyavwmaKr'] ‘KOUATOUPA” TOU KATAOKEUAGTIKOU

= H EMNeIyn evnUEPWONG TWV EMNIXEIPNOEWV Yia TA
I'I)\EOVEKTmJCITCI TNG Veag TEXVO oyiac.

= H €Aelyn evog Kolva anodekTou NpoTUnou apxeiwv nou
Ba eniTpenel Tn dlacuvdeon Twv dIAPOPwWV EPAPHOYWV
—nou non XpnoidonolouvTal EUPEWG

Mpoxwpnpéva Oépara AielBuvong KataokeuaoTik®v ‘Epynv 30
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Ecériln tne Teyvoloyiog FIAPP

3D-Model-Centric  vs. Data-Centric (3D Model as component)
FIAPP

3D Model

Al Mpoxwpnpéva O¢para AielBuvong KartaokeuaoTikav ‘Epywv 31
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CII 3D Case Study—Power Plant, Baytown, TX
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2TOYOI

Bring the Technology and the Impacts of 3D/4D Models from the
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V‘&%N Power Plant Industry to the Building Construction Industry
.& /)

11 eivor n «3D/4D Movrteromoinony»,
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gl

Real Time
Project
Sequence
:4D CAD

D Tyoe 3D Movréha
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“3D-Based” System Architecture

Cost Esﬁﬁ'
Ot Price / \

Quantity
V

Crew, Duration,
Quantity

Scheduli

3D Model (Origin)

- Project Definition

Expected Schedule
Delivery Date
o

Procureme
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Cost Estim Were there any

Cost Overruns ?

Were the
Materials Delivered
On time ?

3D Model (Origin)
- Project Definition

Did the
Schedule
Slip ?

Procureme

Is the
Project within
Budget ?

G
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Total Cost

$ 58,753

Crew-CSlI

3-C2,3-C7

Concrete

2,869cy

Payroll

$58,369

May-28-2001
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2yeuxn Epevva oto Hoavemotnuio Korpov

Evoromueva 2votnuota Epywv

m Columbia University's Cost Reporting % Information System [CRIS)

File Wiew Help

newrerod | 67] 24| [B A IGREE

Project Level

=] Columbia University

8 Project List/Info.

Client-Server/Web-
based CM tools

Program {Active)
Budget $1,339,200.00

- E S $0.00)  $392,400.00| |
Mor-Contract | =] 7030 ¢ CONTIGENCY
B change Request [3040 3 [o00 [ ge,100.00]  gnse535.00 $415,025.00 Project Contingency |

$605,200,00 MINOR, EQUIP & FLR,
§52,400.00 Moving

Estimate-At-Completion

Calculations

Paid ToDate [ -] 7300 : CONSTRUCTION
ST Estim, At Comple

O oo 3040 - = $0.00|  $6,760,565.00| §3,648,500.00| General Contract
: ChEdUle 7
4, Action Tems 3040 - FEa73l ¥ Columbia Universily's Cost Repoiting & Information System [CRIS)
2 Punchlist 3040 - 7322 Fle View Help
T Corkacts 3040 - 7524 newrecord | 60| 0] A |
z I+ 2 |l
R vendors 3040 - 426 J J—l_l I_J
: EZ‘DLDVZ:ES 3040 - 7437 A ombpletio 3
" =] 7400 : AJE FEES
3040 - 7401 Drag a column header here ta group by that column,
3040 - 7408
00 a4 PROIMC |PRISCD |budcat |budeds dBudget |CurCamm  [WonContr  [Pending [Anticipated |Adjustments |EAC
3040
[ 0 RS EETI | e 2400 |LEGAL COSTS 4$0.00 $0.00 $0.00  §0.00 $0.00 $0.00 $0.00
A :USZUD MISCZE;PE 3040 - 3600 |OFFICE SERVICES 40.00 $0.00 $0.00|  g0.00 $0.00 40.00 $0.00
Address Baok — 2 e 3040 - 6100 [FURNITURE & EQUIP $1,731.60|  $1,369.25 40,000 $0.00 $0.00 $0.00 $1,369.28
Reports 3040 - 6200 |MINOR EQUIPJFURN $0.00 40,00 40,00/  $0.00 $0.00 $0.00 $0.00
|pM ‘; 3040- | 3040 - 6600 LIBRARIES 40.00 $0.00 s0.00|  0.00 $0.00 40.00 $0.00
3040 - 7030 |CONTINGENCY 658,54 0.00 000  $0.00 000 (§804.00 54.54
i start| &t finvestment Y . | [ Stock List - MyPatioio| &]VH1 usc § § d § § feot.00 §
3040 - 7300 |CONSTRUCTION §7,980.05| 49,371084| (§19L.00)| $0.00 $0.00 j000|  $9,180.84
3040 - 7304 | MOWING $0.00 $0.00 $0.00|  $0.00 $0.00 $0.00 $0.00
3040 - 7400 |AJE FEES $695.70) 473938 $0.00|  g0.00 $0.00 40.00 §739.38
3040 - 7430 FROJECT MANAGEMENT $510.35 $0.00| 447974 $0.00 $0.00 $0.00 4510.35
\ / Construction Cost/Schedule 3040 - 7500 OTHER $0.00 soo gm0 fom| g $0.00 .00
3040 - 7600 |MISC CONSTRUCT EXPEN 10110 131.47 2973 $11.00 0.00 0.00 172,20
gp,: i\\ }; Intearated Svstem d d B Y 4 d J
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2 1 E, 11 o Ko
E > 2 7 E
® Bentley Schedule Simulator _1o] x|
File Seings Display View Query Annctation Interference Simulator Window Help
1 1/ 2000 «»E.Chg_jsm SEDctOD Y [=f B3] ... E.Chg.jsm SubOctDO —_1al x| Chy Milestone = i ]

Mon Major Milestones :

$34,323.93

1. Foundation

$4,991.16 2. Superstructure

$85,273.46

Projet Information

Play

Prev

Stop

FrajretEnsline

4. Interior

07 May 01' to 19 Oct 01"
-May, 01' : 06 Apr 01' to 14 Sep 01'

-0ct, 00': 21 Nov 00’ to 19 Mar 01"
-Feb, 01': 11 Dec 00' to 04 May 01*

$45,056.37 -May, 01': 11 Dec 01" to 06 Apr01*

- Oct, 00" : 20 Mar 01" to 14 Aug D1*
-Feb, 01':

3.Exterior Curtainwall & Windows

-0Oct, 00" : 15 Aug 01" to 10 Oct D1'
-Feb. 01':22 Oct01' to 26 Dec 01"
-May,. 01': 17 Sep 01' to 16 Nov 01"

- Oct, 00" : 25 Oct 01 to [1st)

01 Mar 02' to 15 May 02°
- Feb, 01" : 28 Dec 01" to [16th)

22 April 02" to 16 July 02"
- May, 01': 20 Nov 01" to [18th)

18 Mar 02' to 10 Jun 02'

Used 20

Shipping,use 7.52

.@ Ap. . Xp1oTOS0UAOU

nDCON System
Interface
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2yeuxn Epevva oto Hoavemotnuio Korpov

Movrtelomoinon kou IaporxoriovBnon oe 4D

2 Bentley Schedule Simulator - DormdDSub. jsm M=
File  Settings Display Yiew Query Annotation  Interference  Simulator  window Help
B e e B e e T e e
S E
Fle Edi Simulsion Yiew Window Help IN[=TE3
[s=[=| @[] D]|E] S %[
i
Week 35 ACT TITLE ES ESA[EF EFal0D [RD [PCT [TF [BC B
¥| 20 |Moblistion/General Condtions | 1173700 7502, [EEE: $1.235.729
50 |Cranes and Hoists 11730 1227001 300 30l 13 13400 |
6/25/01 700 |Elevator 51401 7502 300 an $504.10
L FLTA-010 | Carpet Type | Finich AR 77701 1615 59 $3514
e sl hoiod FLIGAMO | Carpet Type | Finch 6AB/T 7700 1615 | $17.96
24 FLT1-1080 | Acoustical Celing Finish 6/25401 6/28/01 4 4 = 3301
FLT1-1080 | Acoustical Celing Finish 6725401 B/28/01 [ = $10.407
Eethisherd FLT11070 [Install Daars BE /2701 %7 BES]
$606.137 FLT11070_|Install Doois /257 E/27/01 267 §2E19
Cumulative Cost FLT1-1080 | Intall Bathroam Fistures 6725001 B/25/01 T i3 [
[ si7.066.082 FLT1-1080 | Intall Bathroom Fistures 6725401 6725701 [ %68 $21
FLT1-1080 | Intall Bathroom Fistures B/25/01 6725401 [ 7 55,75 il
FLT1-1080 | Install Bathwoom Cabinels B/25/01 6725401 [ | $45 1
FLT1-1080 | Install Bathioom Cabinets B/25/01 6725401 T | 95,66 Il
FLT21100 | Parlions 5/31/01 7501 I 241 F1710 1
Activities in Progress | Cash Flow Chart I List of Costs | List of Fissources
[Week 35 (Starting 5/25/01 ] (4371 [T00PM '
= B
.
nD Proj. Mgmt

Jun-24-2001 +

System Interface

..... =] r
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2xetikn Epevva ato Iovemotnuio Kdrpoo

Emuetpnoeic, kootoroynoeig ko ayopés

T s ity T T e g TV
ssis oLOnT  snCHuwme i P e e T P v
e loriar—ancuremns o LU LU
el oo fanceme roooh Tossaes T Ss soer s
eios o1 GncMwme St S be s ew wa A
oot te fancaarre Tn T i
oot o fancaeme P T 1
ette ot GncMme T T LT
10 LevelNr D Fam. Par Quantity Unit Length | Thickness Height X Y
ic 6B-fa2  03.C0_1 4000 psi concrate 188.304 cu. ya 68104 5274
1 188.304 cu. yd.
o
¢ 4B-15b 03.CO_1 5000 psi concrete. 2.099 cu. yd. 2833 1.333 15 32333 61.5
¢ 4815 03 CO_1 5000 psiconcrete 2,099 cu. yd. 2833 1.333 15 32333 4075
¢ 4B-15d 03.CO_1 5000 psi concrete. 2099 cu. yd. 2.833 1.333 15 32333 34.083
1¢ 4B-15¢ 03_CO_1 5000 psi concrete 2099 cu. yd. 2833 1.333 15 32333 13.083
i B151 1030015000 pef concre 2099 e ya. Zew  Tam 18 ss a0m
¢ 48160 03.CO_1 5000 psi concrete. 2.099 cu. yd. 2833 1.333 15 535  34.083
1¢ 4B-161 03_CO_1 5000 psi concrete 2099 cu. yd. 2833 1.333 15 535 40.75
i 48162 1050015000 pef concrele 5 099leu ya. Jem ima 15 sas  eis
¢ 4B-163 03.CO_1 5000 psi concrete 2.099 cu. yd. 2.833 1.333 15 74667 61.5
1¢ 4B-164 03_CO_1 5000 psi concrete 2099 cu. yd. 2833 1.333 15 74.667 40.75
1 4/B-165 03.CO_1 5000 psi concrete. 2.099 cu. yd. 2833 1.333 15 74.667  34.083
1 48166 03,001 5000 psi concrete 2099 cu. ya 263 133 15 74667 13.083
1¢ 48167 03_CO_1 5000 psi concrete. 2099 cu. yd. 2833 1.333 15 95833  13.083
1 4/B-168 03.CO_1 5000 psi concrete 2.099 cu. yd. 2833 1.333 15 95833  34.083
1 48169 03.00_1 5000 psi concrete. 2,099 cu. ya 263 133 15 95833 4075
ates S0 Somet ot "1
ioTe o momm et e aey ey rew s
1c 4B16c  03.00_1 5000 psi concrete 1,794 cu. yd. 2583 125 15 119125  12.056
1¢ 4B-16d 03.CO_1 5000 psi concrete 4.459 cu. yd. 2833 2.833 15 132917 33833
1 4B-16e 03_CO_1 5000 psi concrete 3.673 cu. yd. 2833 2333 15 132917 4975
19 4 B-16f 03_CO_1 5000 psi concrete 3.935 cu. yd. 2 25 15 132917 65.5
1¢ 88170 03.CO_1 5000 psi concrete 8.025 cu. yd. 21.667| 0.667. 15 21.833 715
1 88171 03.CO_1 5000 psi concrete 2.716 cu. yd. 7.333| 0.667 15 11 67.833
1q 88172 03.CO_1 5000 psi concrete 2.716 cu. yd. 7.333 0.667 15 32667  67.833
1c 88173 03.00_1 5000 psi concrate 52.268 . yd. 94083 1 15 58208 63.667
1 88174 03.CO_1 5000 psi concrete 13.102/cu. yd. 23.583| 1 15 11167  51.875
¢ 88175 03_CO_1 5000 psi concrete 18.287 cu. yd. 32917 1 15 12167 27.625
Soh ot rom come S i
e T s i
1« 88178 03.CO_1 5000 psi concrete. 60.046 cu. yd. 108,083 1 15 66.208  11.167
| 88179 03.CO_1 5000 psi concrete. 2.716 cu. yd. 7.333 0.667 15 74333 67.833
e oo . ——
P "
Sohe ot momm cmcme - B i
Soha et momm core e e
e e T i il
- 7 7 S o womm et e
Family Part Quantity | Unit Mat 85100 i co  somomtcencme esre | ass iew 15 twoes coits
- e oo Ty -
S oo R —
03_co_1 4000 psi 188.304 cu. yd. 55105 00T e comrte Y 1 T R
03 co 1 5000 psi 314112 d D - i
co psi .112/cu. yd. Seter 00T e cone Sihsen e Y —
— — 314.112 cu. yd.

04_um_1 8in MU wythe 397.167 ft.
08_dw_1 Door or Window ltem 10 pc

09_ip_1 5in GWB On Met. Std. -2hr 10.208 ft. 3 D O bJ eCt’S QU a ntlty
Bill Of Material

Just-In-Time Procurement &
Materials Management
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2xetikn Epevva ato Iovemotnuio Kdrpov

Avyopa. ko Aroyeipion Yiikav

TR

03_co_1 |4000 psi 152|cu. yd.
03_co_1 |5000 psi 94|cu. yd.
04_um_1|8in MU wythe 175].
05_mf_1 |Ornamental Metal 464382|cu. in.
08_dw_1 |Door or Window ltem 25|pc Concrete Slab: April 23 2001
09_ip_1 |5in Undefined Partition 37|ft. : ’
09_ip_1 |4 1/4in GWB On Met. Std. -1hr 83|t
09_ip_1 |5in GWB On Met. Std. -2hr 111|ft.
09_ip_1 |Curtain Wall 202[ft.
09_ip_1 |3 1/8in GWB On Met. Std. 12[f. 5 At N 00
09_ip_1 |3 5/8in GWB On Met. Std. 143|ft.
Just-In-Time Procurement &
ﬁr\ oy Materials Management
&ﬂf& é‘” Mpoxwpnuéva Oépara AielBuvong KataokeuaoTik®v ‘Epynv 45
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4 ’ 14
Avyopa kor Mayeipion Yriikaoy
ﬁ Program Status Overview
.QET Tu;x.
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2xetikn Epevva ato Iovemotnuio Kdrpov

lIpooouoiwon xou Beltiomoinon [1opwv

¥
_I-I

¥
_

A / P \ 4D Simulation Links
|\/| 1 T ;
B # H l Activity | Predecessors | Quantity Required Resource Working
Resources Relationship Limit | Area Name
(1] [2] [3] [4] [5] [6]
A - 1,000 R1, R2, R3, R4, RS, R6 R1:R2=5:2 Al
G I B - 2,000 R1, R2, R3, R4, R5, R6 R3:R4:R5=2:3:9 Al
I c A 3,000 R1, R2, R3, R4, R5, R6 R2:R5=4:3 A2
/ D = 4,000 RI, R2, R3, R4, RS, R6 R2:R4=4:5 A2
D E A,B 5,000 R1, R2, R3, R4, RS R2:R5=5:8 A3
F C 1,000 RI, R2, R3, R4, RS, R6 RI:R4=4:9 A4
G D 2,000 R1, R2, R3, R4, R5, R6 R5:R6=9:8 A4
H A,B 3,000 R1,R2, R3, R5, R6 R2:R5=5-0 A2
I G.H 4,000 | RI,R2,R3,R4, RS, R6 R3R Froject Duration {hr} - AR Rish
J F 5,000 R1, R2, R3, R4, R5, R6 R4R 3
K C,E 1,000 RI, R2, R3, R4, RS, R6 R4R [
L E,G,H 2,000 R1, R2, R3, R4, R5, R6 RIR 3
M LK 3,000 R1, R2, R3, R4, R5, R6 R5:R 1
N F,L 4,000 RI, R2, R3, R4, RS, R6 R3:R 1
0 IL 5,000 R1, R2, R3, R4, R5, R6 R2:R 1t
P I, M,N 1,000 R1, R2, R3, R4, RS, R6 R5R 1
Q o) 2,000 R1, R2, R3, R4, RS, R6 RL:R 10
R D,0 3,000 R1, R2, R3, R4, R5, R6 RS5R
S P,R 4,000 R1, R2, R3, R4, RS, R6 R2R
o T 5,000 R1, R2, R3, R4, R5, R6 R2R ¢
b W 2]
B 0
IND.ND. Mpoxwpnuéva Oépata AielBuvong KataokeuaoTik@v ‘Epyov e A0 2 oy IR0 sz

{
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N
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2xetikn Epevva ato Iovemotnuio Kdrpoo

3D Amoikovnon Korooxevootikawv Epyooiamv

| R Knowledge Dissemination to
' the A/E/C Industry & real-
life projects

Mpoxwpnuéva Oépara AielOuvong KaTaokeuaoTik®
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N
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2yenxn Epevva oo [lovemoriuio Kdmpov

~ Meiétn Katookevootikdtntag

Knowledge
Dissemination to
the A/E/C Industry
& real-life projects

.Vé@g AR e vy e KOV ERYOY .I )
D @RS .

ENAEIKTIKA EPI'A XPHXEQY
4D/FIAPP
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Dovtntikny Eortio

Polytechnic University (Néo Yopkn)

A

b | Mpoxwpnuéva Oépara AielBuvong KataokeuaoTik®v ‘Epynv 51
) ( Ap. Z. XpioTodoUAou
Polytechnic University’s
New Campus
Ditiner Building A . Wik Thi
Jam-I.I;-Bu;I.d.i-ng- : o
New Acaﬁen']:lcqauilding.'
4 F Athletic Facilitf
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The Joseph J. & Violet J. Jacobs Building

s
Sy

%&@& Mpoxwpnpéva Oépara AiglBuvong KAaTaoKEUaoTIKGOV 'Epvwv 53

Ap. 2. Xp1oTOS0UAOU

The Donald F. & Mildred Topp Othmer Residence Hall
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The Donald F. & Mildred Topp Othmer Residence Hall

4 F

Ap. . Xp1oTOS0UAOU

I

Mpoxwpnpéva Oépara AielBuvong KataokeuaoTikav ‘Epywv

4 F

The Donald F. &
Topp Othmer Residence

February 15, 2001
Othmer Residence Hall
Sewer Relocation

June 1, 2001
Othrer Residence Hall

Foundation

il

Septernber 1, 2001
Othmer Residence Hall
Superstructure Top Out

January 15, 2002
Othrer Residence Hall

Building Enclosure

August 15, 2002
Dthmer Residence Hall
Occupancy

Movernber 15, 2002
Othrner Residence Hall
Final Completion and

Inspecton

March 31, 2001
Mew Jacobs Building
Foundation

Jume 20, 2001
Mew Jacobs Building

Superstructure Top Out

Cekober 20, 2001
Mew Jacobs Building
Building Enclosure

—
March 31, 2002
Mew Jacobs Building

Gymnasium On Line

June 30, 2002
New Jacobs Building

Dccupancy

August 30, 2002
Mew Jacobs Building
Final Completion and

Inspection

INEG s TrucTION MiLeSTONESINI

The Joseph 1. & Violet 3.
Jacobs Building

Ap. . Xp1oTOS0UAOU

I
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Monitoring the Construction Process

omzoe  CoONstruction Photos

Please click on the calendar
days to view weekly
construction photos.

More photos ;¥
to come... tel /8- { March 2001

February 2001

Ikoﬂ‘l.\‘l!G

January 2001

Mpoxwpnpéva Oépara AielBuvong KataokeuaoTikav ‘Epywv
Ap. . Xp1oTOS0UAOU

Improving The Construction Process
(Thin-Client Technology)

e e = Corporate web portal

Thin-client technology
architecture

Corporate application, running

= on web server, and delivered
i remotely to user
s
Pty
Remote connections to Excel
Group from enywhere in the
. world through any kind of
G [ I internet connection or
“ T direct dial up to citrix terminal
EEE= |~..
Carter 3] 3]  ofeotecto  [Hooce - = 7 '
b st ase e, oo T8 | 3| 3] B[ \ecw |iaee
e e O O [ ‘
e e = = ,
EE] !
D L e e EERm =AY >
Nl T O N e ] sy Femel g g
e e T L : ] I = = = F
G PRt ey 50 ) e ] u G printer _='DSLRW|er
Fo = L I ) L L = 3 Csco Router
[Ga iRt ok camers ey 550 El I ) e )
) 0 3 . Laser printer
ﬁ""'[ﬂ!mm o B e ] st o =
=l s e B D T ] - "
e e Cisco Router
B !
MAN BUINESS
RESOURCES DEVELOPMENT
SAFETV PURCHASING
ACCOUNTING PROCUREMENT
NTP\onerserver Ao PROJECT
Project BDC  PDC  Accounting CITRIX 0 0 MANAGEMENT
Management File File saL Metaframe Plotter
& é\l SQL Server _ Server _Server Server _MS Terminal Server
Ly a Mpoxwpnuéva O¢para AiebBuvong KataokeuaoTikav Epywv 58
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Improving The Construction Process
(From 2D to 3D Worlds)
| l[?fp?y'ﬂ. —h[H 2

I
orfed k]

Q 51

2D architectural drawings

i -l
=]

El
[=— o o o=
: I _j P

3D computer model

[ T
AN ,
;h\ ANNA Mpoxwpnuéva Oépara AielBuvong KataokeuaoTik®v ‘Epynv 59
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Improving The Construction Process
(From 3D to 4D Worlds)

3D computer
model

BT

4 AL
Project Oct-07-2001
| schedule 4D
T L
WY b el -
:.\ AN A Mpoxwpnpéva Oepara AieuBuvong KataokeuaoTik®v ‘Epynv 60
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Bedtiwtika Epyo. oto 210010 Tpoaivoo
Mpyrtle/Wyckoff (Néa Yopxn)

{

A\
%%,
h | 4 Mpoxwpnpéva O¢para AielBuvong KataokeuaoTikav ‘Epywv
AR Ap. Z. Xp1oTOS0UAOU

61

Evpoc Bedtiwtikawv Epyaoiamv

= JuvOeTIKn MAAT@Opua ZTaduou
= NEo KAIHAKOOTAGIO
NEoC aveAkuoTNPaAc
Katedagion unapxovtwyv (2) kKAiJakooTaciwv
AN\ayeC oTnV oUVOETIKN NAATPOPKHA eMPBaATwWV

EykaTaoTaon veou (popea yia To KAIHAKOOTAGIO
Kal aveAkuoTnpa

= AN\ayEc/evioxuon undapyovTa cpopsa yia va
unooTNPIEEl/avTEEEI KATAOKEUAOTIKEG EPYATIEC,
= KTrpio EA€yxou kai Avapovng

= AvanaAaiwon, ENeKTaon

Mpoxwpnpéva Oépara AielBuvong KataokeuaoTik®v ‘Epynv

{
A\
Vil 'A ‘1.
][ Ap. Z. Xp1oTO30UAOU
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2nuovtixe, Katookevaotika kol A1oyeipilotixa
Ocuora

= [MoAUNOAOKOTNTA EpYACIWV
= ZUYKPOUOEIG L€ UNAPYXOVTA OTATIKA HEAN
= AAN\ayEC o€ unapyxovra oTaTika PHeEAn (agaipeon,
KOWIMO, evioxuon)

= XpovonpoypauuaTiopoc Epyou
e Epyacgia povo kata Ta capBparokupiaka
e AiaTnpnon npooBacnc aTo oTabuo kab’ oAn Tn didpkela

TOU €pyou

e Mwc va ene&nynOsi autry N NoAunNAoKOTNTA O€
evolapePOEVEC EpYOAABIKEC ETAIPEIEC KAl TO KOIVO.

T A
Y
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Yrapyovoeg 20vOnkeg

Platform
Level

v ——
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Yrapyovoec 2ovOnkeg

Street
Level

Slé.
X ~

Transfer
Passageway

n ‘ﬂ
; ‘ iR
rﬁg\ﬁ Mpoxwpnpéva O MENEEOOTONS weavee

| Ap. . Xp1oTOS0UAOU
Y/ .




3D Computer Renderings of
Current/Future Conditions

The following rendered animation
helps demonstrate current and future
conditions, and some of the
complexities of the project.

Mpoxwpnpéva Oépara AielBuvong KataokeuaoTikwv ‘Epywv 67
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r", Hﬂ (click picture to start animation)
)

4D Computer Simulation of Proposed
Constructzon Sequence

} Existing, to remain

Existing, to be removed

New (permanent)
New (temporary)

Work in progress

The following 4D simulations
' | helps demonstrate the proposed

construction sequencing.
(click pictures to start simulation)
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Renovation of the Brotherhood
Synagogue, NYC
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3D model: Existing
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3D model: Existing
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2nd Eloor: HVAC
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Balcony: W shape Steel Structure
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Balcony Floor: HVAC
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4" Floor : Existing
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4th Floor: New L9x4x0.5

4th Floor: New L7x4x0.5




4th Eloor: Interior Wall

Gl
[
s

Mpoxwpnpéva Oépara AielBuvong KataokeuaoTikav ‘Epywv 79
| Ap. . Xp1oTOS0UAOU
Y/
h Floor: R d Memb
4 oor. xemove emoers
Mpoxwpnpéva Oépara AielBuvong KataokeuaoTik®v ‘Epynv 80

Gl
[
s

| Ap. . Xp1oTOS0UAOU
Y/




4t Eloor: Removed Members
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4™ Floor: New W shape for HVAC
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4™ Floor: New Floor Joist
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4th Eloor: Interior Wall
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4t Eloor: Doors




4" Floor: Ceiling & Joist
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4" Floor: HVAC
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4th Floor: HVAC
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4™ Floor: Roof & Sky Light
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MeAétec
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Space — Time Conflict
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