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Project Overview

|.  Project Overview
lI. BIM Execution Planning

® Location: Lanham, MD
1 - ® Owner: Doctors Community

ﬁnalg};ﬂ?)nstration of 1 o R - | HOSpitaI
Breadth b 00 (.i F.Tl dall
T S X e VY ® CM at Risk: Gilbane Building Co.

V. Final Conclusions
VI. Q&A
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Project Overview

* Renovate existing patient tower

|.  Project Overview @ GOa| Expand and Improve
[I. BIM Execution Planning .

Analysis Hospital
1. Prefab_ricated Facade

L » Expand 1st Floor Emergency =

Breadth s

V. Site I[Zagistics Analysis Department =
I e e one * Expand patient tower | &
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u |
3 mmunity Hospital
) Task Neme Duration Start inis 20068 2008 2009 2010

7 2
omD JFmam s alalsonoslFmamialilasonMoliFmams galsionplaFmamialsalsionoliEmamill

Design Phase 380 days Thu 6/1/06 Wed 11/14/07 Design Phase ey 1114107
w ProcurmentiFreCan 183 days Mon 3/5/07  Wed 11/14/07 Procurment/PreCon (i 11/14/07
| | NTP 0 days Wed 11/14/07 Wed 11/14/07 NTP ¢ 11/14/07

Sitework/Exterior Damo/Excavation/Une 85 days  Mon 11/18/07 Fri 3/28/08 Sitework/Exterior Damo/Excavation/Underpin Iy 3/28/08
Site Utilities (To Building Foalprint) 80 days  Mon 11/19/07 Fri 2/8/08 Site Utilities (Te Building Footprint) Gumm 2/8/08
6 | Bldg Utilities (In Building Foot Print) 30 days ~ Mon 2/11/08 Fri 3/21/08 Bldg Utilities (In Building Foot Print) g 3/21/08
. . ] Substructure 53 days Wed 3/5/08 Fri 5/16/08 Substructure [p===gp 516/08
I . PrOJeCt Ove rview Cost Cost/SF é Caissons 18days  \Wed 3/5/08 i3/28, Caissons @ 3/28/08
: Footings/Foundation Wall 40 days  Mon 3/24/08 i 5/16/08 Foatings/Foundation Wall ggg 5/16/08

Superstructure 85 days Mon 6/2/08 Superstructure W= 9/26/08

[Il. BIM Execution Planning : - | _ ucture _ o208 Fr ,
. Total Project (Original) $ 31.318.000 . . B : | ledays Mr::nT?:w?a 8:;17;?;;:::::"33:;;?:8
Analysis ' 29 Month Project, with three critical iy o e ol
lll. Prefabricated Facade Total Building (Original) $ 26,413,000 : : T — “Udap Mon 81108 o T ropout ¢ 8108
P e [ Milestones e S S e SR
Exterior CFMF 20 days  Mon 9/15/08 Fri 10/10/08 9/15/08 g3 10/10/08

|. Demonstration of S o T o, Sy o

Mechanical - . = : st _
2 Windows 20days Mon 111 Fri12 1110108 @ 12/5/08
Breadth 5 _9.203,000 _ o ED Expansion complete, Patient Tower ,
. . . . Vatertight U days Fn 12/5/08 Fr 1275/08 Watertight & 12/5/08
IV S |te LO |St|CS An al SlS Structural Steel E I C ‘t R ‘t. C I t ? Interior Trades 176 days Mon 11/17/08 Fri 7117/09 Interior Trades e 7/17/09

g y $ 1 1554’000 X p a n S I O n O m p e e ] e n Ova I O n S O m p e e 1st floor/Emergency Room Fitor 76 days  Mon 11/17/08 Fri 2/27/09 1st floor/Emergency Room Fitout @ P 2/27/08

: Activate and Occupy ED Odays  Fri2/27/08  Fri2/27/09
EIeCtncaI $ 3 084 000 - n n - 3 2nd Floor Fit out 75days Mon 12/22/08 Fri 4/3/09 a 0 ol 4 S0
? ¢ A 3 1 M | I I t Y 3rd Floor Fit-out 86days Mon 1/26/09  Fri 6/22/09 3rd Floor Fit-out [pes====gp 5/22/09
p p rOX I I O n O rl g I n a CO S 43 4th Floor Fit out 85days  Mon3/2/09  Fri6/26/09 4th Floor Fit out [pe=====qp 6/26/09

9 Sth Floor Fit out TS5 days Mon 4/6/09 Fri 7TM7i09 aSlg A ! 03

V. Final Conclusions
VI. Q&A
soncreie 51,035,000 o Currently about $37 Million with added scope o S e ™™

3rd Floor 45 days o / i 3rd Floor @@ 10/30/09

. T proE o TiE Fri 14710 4th Floor 11110
Sprinkler change orders ' s
$ 444 5t Floos 45days  Mon 1/4/10 Fri 315110 !
5 amplete and i 0 Fri 10 Fri 3/510 Remvatlons Complate and Qceupied 4 3/5M10
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NALYSIS 1

AT 1 DT

Bmldmg Information Modeling
Execution Planning




BIM Execution Planning

® BIM Uses . . .
. Project Overview i ® What is Building Information @ Current Industry Issues
ll.  BIM Execution Plannin ® . . _
B et Faccco g Phase Planning, 4D Modeling (BIM)? e How do we implement BIM?
el Modeling, Virtual Mock-  “process of designing, analyzing,
B e Ancivcic E?\Se,rgcfztnglsy;“srgatlon, Integrating, and documenting a * What uses are right for our project?
V. Final Conclusions ’ ldina’s lif | loDI
il Structural Analysis, building’s lifecycle by developing an

Intelligent virtual prototype of the
building using a database of
Information” — PSU CIC
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Record Models, Building
Maintenance...



BIM Execution Planning

|. Project Overview HOW tO Implement? GOa|S fOr my BIM Related TheS|S WOrk

Ii. BIM Execution Planning _
Analysis Develop generic process model for
3D MEP Coordination

lIl. Prefabricated Facade
Analysis

Compare 2D coordination at DCH to

3D Process

Define implementation process for
3D Coordination at DCH

Breadth
[\VV. Site Logistics Analysis
V. Final Conclusions
VI. Q &A
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Developing a Process

R verviow ® Input from Industry Professionals ® Results
II. BIM Execution Plannin
: ﬁ;nilysi? - ’ » Balfour Beatty, Jacobs, Gilbane - Definition of common process traits
. rerapricate acade .
Analysis ® Discussions with Graduate - Used to establl_sh the process model for
 Breadth | 3D MEP Coordination
i ooetcs el students
e ® Research of Academic work
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Process

External Information

Developed using Business

|. Project Overview
ll. BIM Execution Planning

o]

B e oo ! Process Modeling Notation
,Io.\nal;);?ri]instration of f .f: (B P M N )
Breadth (=

TIBCO Software

[\VV. Site Logistics Analysis
V. Final Conclusions
VI. Q &A

Progess

]

Suilding InFormation 11
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Implementing 3D
Coordination at DCH

- poecioeney | @ ASSELS ® Major Questions to Address:
I ithlfggcutlon Planning . Can Ieverage .
1. Prcata Faac Gilbane's interna * | Project team assets?

e experience ERpirades?
Breadth . : : .
IV. Site Logistics Analysis e |nterested in the * Level of Detail?

V. Final Conclusions

VI. Q&A Process *» File Exchange requirements?
* Some trades have » Coordination meeting?
AUl * Weekly Coordination Cycle?
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Implementing 3D
Coordination at DCH

- poecoenen @ Level of Detall ® Major Questions to Address: ® File Exchange
I, Prefabricated Facade * Defined from Model * Project team assets? Requirements
o Eegression » Trades? » Specify compatible formats,
O e | SpeC|f|cat|on e |Level of Detail? not program specific
Vi, QBA O * | File Exchange requirements? e Ex: Must be Navisworks
o o ) St e & » Coordination meeting? compatible

dj mes zws dmensions

* Weekly Coordination Cycle?
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Implementing 3D
Coordination at DCH ‘ flos s boer | -

- poesoener - © COOrdination ® Major Questions to Address: — _
. ' . i riday= Subs compiles
1l épee}gslriscated Facade Meetlng e PrOJeCt team assets? PESISTIOCE collision model
Breadth " " " _
V. Site L?)Zistics Analysis jobsite trailer e Level of Detail?
Vi aga o * Team lacks experience e File Exchange requirements? E
. = ednesday-
tO pOSS|bIe COndUCt ° COOrdination meeting? Subrﬁoudpedlate B Coh%;dé;]iﬁgon .

sctively * | Weekly Coordination Cycle?

Image Courtesy of BBC
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ALYSIS 2

rl N /AN U=

Prefabricated Facade




V.

V.

VI.

Inefal Elsvator = 127808
FanadelExterior == 126/08
Extarior CFMF North [ 323008
Exigrior CFMF East f 10iai03
Extarior CEMF South { 101408
Exterior CFMF Weat g 10720108

: - | el Bl Bl Toe {1405 bion 1208
PrOJeCt OverVIeW 3 rilli'-HIjE'I'EItHﬂEIF Sidaye  TueH2H0E  Mon 1284

Exteror CFWE Horh Sdays  Tuedzale
Exterior CFUF B3 Tdag  Tue 30TE

BIM Execution Planning
Analysis
Prefabricated Facade

Exteror CFIF Soufh
Extenor CRMF Wesl

Analysis 3 | Norh il Tower i MG T 1070 North S Tome g 10708
: 7| Gouth St Tower fdaye Wed 10606 Vied 101503 South Stalr Towar § 101508

|. Demonstration of T T P | o
Breadth 3 j§  Tus 10706 Man 102008 Eheathing/Brick Fagade North 10720108
| 6 TWE2I08  FRT0S Shesthing/Erick Fagads East [ 11708

Site Logistics Analysis

S0 Gdays Mon 11710008 Sneathing/Brick Fagads South § 111308

Final Conclusions T et e e £ Thu 00 M 01 Shagthing'Brick Facads Vet @ 12(1/08
Windows () 128108
Q&A e T W% i 0 Routing g 11100¢

df et : on 12808 Watertight ¢ 12808

4 Infarior Tragas Whdays Tus 11308 Fr 613 Intrlor Trades

Prefabrication at DCH

® Why choose prefabrication?

e (Construction time reduced
o  Facade on the Critical Path

* Work performed in Warehouses

(controlled conditions)

o  Brick fagcade scheduled to go into winter
months

4/22/2009
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® (Goals of Analysis

1.

Analyze impacts of changing
envelope on schedule and cost

Asses impact on structure
Asses impact on mechanical system



System Selection

' Ability to Match Avariety of brick  JAlso, using | Existing
. Project Overview ® Ana|yzed two alternative Existing? finishes canbe [ ThinBricks, this | building is
[I. BIM Execution Plannin matched through product can hand laid brick,
0 g ] -
Analysis prefabrlcated SOI UtIOnS the use of Thin match a variety |so matching is
lIl. Prefabricated Facade Brick inla o
: i ys to the [of finishes. easy
T e CarbonCast from High Concrete system
Breadth .
IV. Site Logistics Analysis * Precast panels from Nitterhouse Cost of System? | $37/SF delivered | $35/SF $28/SF
xl I(:)lr:&akConclusmns and installed delivered and | installed

installed

Weight of System? [ 65 Ibs/SF 75 lbs/SF 42 Ibs/SF
R-Value: 5.4 R-Value: 048 | R-Value: 0.44
| propertie

s?
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|.  Project Overview
lI. BIM Execution Planning
Analysis
lIl. Prefabricated Facade
Analysis
|. Demonstration of
Breadth

V. Site Logistics Analysis
V. Final Conclusions
VI. Q &A

Scheadule Gomy| .,uflum

Hand-laid Brick Facade
Precast 10

Net Difference Save 30 Days

® b6 weeks saved

* Demobilize
January 1, 2010
Instead of
February 12, 2010

Schedule Impact

® Reduce construction time of the
facade

4/22/2009 Senior Thesis Presentation 2009

Precast by the Numibers

' Total Facade Area 37,127 SF

Average Panel Size 250 SF
| Panels Needed 148

Panels Erected Per Day

Total Duration




Cost Impact

|

|.  Project Overview @ Aﬁ:eCtS On COSt

> * Initial Cost
1. Prefab'rlcated Facade N :
»  Impact on General Conditions

. Demonstration of
Breadth

idental costs due to change i
e
RRlEAConclusions construction methods

VI. Q&A

Net Cost as % of Total Project % 0.69
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|. Project Overview
lI. BIM Execution Planning
Analysis
lll. Prefabricated Facade
Analysis
|. Demonstration of
Breadth

[\VV. Site Logistics Analysis
V. Final Conclusions
VI. Q &A

COMPRESS BLE
MATERIAL-
SEE ARCH.

VERTH-CLIP 5LIP ¥
COMLBY TSN8 —| .~

ZACZH STUG. (TTR.)

Gxl 5B%I25q. 8 16" o,

A (12'0. @ ENDY ZONES)

CONT. |2x5x516 BENT “LATE
! IITH HERIZONT AL AT LESTMENT.

Structural Impact

Existing System
Brick facade supported by steel angle

o Load path for facade travels to exterior beam

New System

CarbonCast connects directly to

column
o  Load path for facade only on column
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Structural Impact

. Project Overview ® Analyze Exterior Beam ® Key Assumptions
lI.  BIM Execution Plannin .
L g * Opportunity to downsize? * 100 PSF Live Load
| i o  Analvze Column e Can use Live Load reduction
" readth y g o Allow 15 PSF for suspended misc.
i ogictcs Aniysis » Ensure can handle additional load items
R » 43 PSF for steel deck from Vulcraft

Manual
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|. Project Overview

lI. BIM Execution Planning

Analysis
lIl. Prefabricated Facade
Analysis
|. Demonstration of
Breadth

[\VV. Site Logistics Analysis
V. Final Conclusions
VI. Q &A

FPENTHOUSE ROOF
ElL. 2654955%

ROOF/PH FLOOR
Al EL. 27311

Tributary Area

5th FLOOR
El. 2601t

Reduced Live Lc
Dead Load (Dec

Max Moment (ex{ oo
existing facade) |
Moment due to €

3rd FLOOR

facade EL 23411

Total Moment o
as designed

2nd FLOOR

EL. 21811

151..

Ist FLOOR

Tributary —

Reduced ¥
Dead Loa

4/22/2009

HiexSe [22]

/8 DAG. | . 50 PSF
i 58 PSF
129.2 kips

o7 kips

186.2 kips

Wibx4o [22]

186.2 < 300 Max

Senior Thesis Presentation 2009

Column Calc 2 (W8x58)

Tributary Area 1440 SF
Reduced Live Load 44 PSF
Dead Load (Deck + misc) 58 PSF

Axial Load (excluding new 201.6kips
facade)

Axial Load (Due to new 95.1 kips
facade)

Total Axial Load on Column 296.7 kips

296.7 < 514 Max




V.

Project Overview

BIM Execution Planning

Analysis

Prefabricated Facade

Analysis

|. Demonstration of
Breadth

Site Logistics Analysis
Final Conclusions

VI. Q &A

Mechanical Impact

Savings Analysis B © New System has lower U-Value

Cooling Savings $ 665.32 A

Heating Savings $2,082.73

Total Annual Savings $2,748.05 ®

-7 Payback Period 86.24 years

————

Steel Mes

Primary Heinforeing

4/22/2009

Reduces summer heat gain and winter
heat loss

Translates to energy savings

Senior Thesis Presentation 2009

U-Value | AT (F) | Heat Gain Heat Gain (Tons

Brick Facade 37 127 0.0457 114,263 9,522

|CarbonCast | 37,127 | 0.0386 | 23 | 96,511 8,043

Difference (Tons 1,479

Difference (kWh) 5,198

Savings @ $.128 $ 665.32
per kWh

Area (SF) | U-Value AT (F Heat loss (MBTU

Brick Facade 37,127 0.0457 72 357,692
CarbonCast 37,127 0.0386 72 302,121
Difference (MBTU 55 571

leference kWh 16 271

Savings @ $.128 $2,082.73
per KWh



NALYSIS 3

Ml o

Site Logistics




Site Congestion

. Project Overview ® Limited access to site ® Goals of Analysis

::| Z\I;‘EZESXEC:?F:Z”:Q * One access road 1. Assess if there was an impact
Analysis » Could not access all sides of project from the congested site

v ?iteli[j(;agg(jitsqilcsAnalysis » Road often extremely congested 2. cQousa’:ntify in terms of schedule and

VI. Q &A . | |
3. Determine if purchasing adjacent

property is a sound investment
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Effects of Congestion

. Project Overview @ Material Storage Location
[I. BIM Execution Planning o

Analysis * No space near building
1. Prefab_rlcated Facade

Analysis » Storage located far away

|.  Demonstration of

 Breadth _ o  Up to 4 football fields in some cases
I\VV. Site Logistics Analysis _ ] . ]
! conciusions * Results in manpower inefficiencies!

o  More time retrieving materials (Longer hauls)
o  Double handle materials
o  Breaks get extended
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|.  Project Overview
lI. BIM Execution Planning
Analysis
lIl. Prefabricated Facade
Analysis
|. Demonstration of
Breadth

V. Site Logistics Analysis
V. Final Conclusions
VI. Q &A

Aew Duet B

LOCATION

Effects of Congestion

® Many early trades were affected

o Steel Contractor

o  Used road as laydown sometimes
o  Had to shutdown operations

e Underground MEP

o Location of ductbank on access road
o Had to mobilize more than once
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Schedule and Cost Impact

$1,550,000 $ 77,500.00

|.  Project Overview @ Based On |”pUt frOm PrOJeCt
lI. BIM Execution Plannin ec _ -
Analys gl ($0000%0] - | 815000000 Managers of the various trades

lll. Prefabricated Facade E:“”:b'” 3000000 5% |5 150.000.00 | Shorten 15-20% | Save 5-10%
e ceriea - dadd » Relied on the years of experience and  Mechanical/Plumbing | Shorten 25% Save $150,000
. emonstration o |
- - = Underround
Breadith Masonr 000,000/ 10% | $ 100,000.00
V. Site Logistics Analysis g - thelr prOfeSSIOnaI OplnlOn Electrical Shorten 15% Save 5%

V. Final Conclusions $1.000,000 $ 15,000.00 Masonry Shorten 10-15% = Save 10%
VI. Q&A Concrete Shorten 5-10% Save $15 000

$14.430/wk $ 115.440.00

Total Savings| $607,940
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Adjacent Property

. Project Overview ® Add considerable area for the
lI. BIM Execution Plannin . N

pnaysi g project team to utilize
1. Prefab_rlcated Facade »

f.‘"aéye?#i;mhstraﬂon ; ® Several opportunities to buy

readt

4 gii;ea Ingf;ﬁz@gz'vsis o 2-3years ago @ $500,000 offered by
V. Q &A land owner

e 1.5 years ago, DCH offered $ 1 Million
 Owner holding out for $ 2 Million
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|.  Project Overview
lI. BIM Execution Planning
Analysis
lIl. Prefabricated Facade
Analysis
|. Demonstration of
Breadth

V. Site Logistics Analysis
V. Final Conclusions
VI. Q &A

Effects of Land on Project

O,

O,

Move ductbank away from building
* Reduce congestion near the building footprint

Storage area closer
* |Improve manpower efficiency

Redesign altogether
» Stand alone structure with walkways

Unfortunately, Cost of $ 2 Million is not
offset by savings of $ 600,000

* Do not recommend the purchase

4/22/2009 Senior Thesis Presentation 2009
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Final Conclusions

. roectoveniew | @ Site Logistics @ BIM Execution Analysis @ Prefabrication Analysis

::| Z\I:\Z%fgxiri:c::::::g » Can improve » Successfully Generated a process map  Shorten Duration by 6 Weeks,
Analysis schedule by 8 weeks » Successfully outlined implementation e No Structural impact

B e Anclysis * Upfront costs not procedures e Minimal Energy costs savings

V. Final Conclusions outweighed by

VI. Q&A  Costs do not outweigh returns

returns
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QUESTIONS?



THANK YOU!
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