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PATRICK LANINGER CONFIDENTIAL OFFICE BUILDING

CONSTRUCTION MANAGEMENT p RD 'J EBT DVE RVI EW NORTHEAST LUNITED STATES

PRESENTATION OUTLINE:

*PROJECT TEAM
*BUILDING SYBTEMS
NORTHEAST UNITED
*ANALYEIS #1: COLUMN RELDGATION
*PROBLEM BACKEROUND/SOLUTIONS
*RESEARGH/MODIFICATIONS/ANALYSIS
“EFFECTS ON COST/SCHEDULE

*ANALYEIS #2: FAGADE REDESIGN
*PROBLEM BAGKGROUND/BOLUTIONS
RESEARGH
ENERGY ANALYSIS
*EFFECTS ON COST/SCHEDULE BeLow Gra

*ANALYSIS #3: BIM IN THE FIELD
*PROBLEM BACKEROUND/SOLUTIONS
IM KIDBK IMPLEMENTATIGN

*ANALYHIB #4: DESIGN BUILD TEAM DYNAMIC
*PROBLEM BACKGROUND/SOLUTIONS ok
URVEY/RESEARCH RESULTS COST: $535 MiLLION

evs To suCcEsS TIMELINE: MOV. 2009 — M 2013

*MAE APPLICATIONS
DELIVERY METHOD: DESIGN-BUILD
*EUMMARY
*RECOMMENDATIONS

*ACKNOWLEDGEMENTS




PATRICK LANINGER

CONFIDENTIAL OFFICE BUILDING
CONSTRUCTION MANAGEMENT pRDlJEBT DVERVIEW

NORTHEAST UNITED STATES

PRESENTATION OUTLINE:

CLARK

“BUILDING SYSTEMS OWNER: CONFIDENTIAL

*ANALYEIS #1: COLUMN RELDCATION
“PROBLEM BAGKEROUND/SOLUTIONS ’ . . S
AT oA T GEMERAL CONTRACTOR: CLARK CONSTRUCTION
*EFFECTS ON COST/ECHEDULE i

*ANALYEIS #2: FAGADE REDESIGN

NER'S R NTATIVE: TIEHMAN AECOM
RROELEM mAnKERG N AOLLTIO l TISHMA OWNER'S REPRESENTATIVE: TISHMAN AECON

*REBEARCH
“ENERGY ANALYSIS
*EFFECTS ON COST/SCHEDULE ARCHITECT (HE BUILDING): WDGE ARCHITECTURE

*ANALYSIS #3: BIM IN THE FIELD
*PROBLEM BACKEROUND/SOLUTIONS

oo, ARCHITECT (BARAGE/CUP): MCKISSACK & MCKISSAC

*ANALYEIS #4: DESIEN BUILD TEAM DYNAMIC
*PROBLEM BACKEROUND/SOLUTIONS
*SURVEY/RESEARCH RESULTS

“KEYS TO SUGCESS
*MAE APPLICATIONS

e McKissack & McKissack

*ACKNOWLEDGEMENTS

BUILDING ONE EXTENTS




CONFIDENTIAL OFFICE BUILDING

PROJECT OVERVIEW O RTHEAST UNITED STATES

CONSTRUCTION MANAGEMENT

PRESENTATION OUTLINE:

“BENERAL INFORMATION
*PROJECT TEAM

*ANALYEIS #1: COLUMN RELDGATION
*PROBLEM BACKEROUND/SOLUTIONS : L 3 7
*RESEARGH/MODIFICATIONS/ANALYSIS .

A - CAST-IN-PLACE CONCRETE

“EFFECTS ON COST/SCHEDULE
BRICK, STONE, METAL PANEL AND CURTAIN WALL FACADE

*ANALYEIS #2: FAGADE REDESIGN
*PROBLEM BAGKGROUND/SOLUTIONS
RESEARGH
ENERGY ANALYSIS A

“EFFECTS ON COST/SCHEDULE - i
SEEVEN AIR-HANDLING UNITS, SYSBTEM

*ANALYSIS #3: BIM IN THE FIELD .
*PROBLEM BACKEROUND/SOLUTIONS ; STEAM FED FROM CENTRAL UTILITY PLANT BOILERSE

*BIM KIOBK IMPLEMENTATION

“ANALYEIE #4: DESIEN BUILD TEAM DYNAMIS 4 i r —F g i
*PROBLEM BACKGBROUND/SOLUTIONS - L b Y L
*SURVEY/RESEARCH RESULTS : - FED FROM CEMNTRAL UTILITY PLANT

*KEYS TO SUCCESS
*MAE APPLIDATIONS POWER STEP-DOWN IN BASEMENT TRAMSFORMER ANMD 5WGER
*SUMMARY
*RECOMMENDATIONS
OVERALL SITE - CENTRAL UTILITY PLANT ROUTE

*ACKNOWLEDGEMENTS STRUCTURAL/FAGADE COMPONENTS




PATRICK LANINGER
CONSTRUCTION MANAGEMEMNT

PRESENTATION OUTLINE:

*PROJECT OVERVIEW
“BENERAL INFORMATION
*PROJECT TEAM
*BUILDING SYBTEMS

*RESEARGH/MODIFICATIONS/ANALYSIS
“EFFECTS ON COST/SCHEDULE

*ANALYEIS #2: FAGADE REDESIGN
*PROBLEM BAGKGROUND/BOLUTIONS
RESEARGH
ENERGY ANALYSIS
*EFFECTS ON COST/SCHEDULE

*ANALYSIS #3: BIM IN THE FIELD
*PROBLEM BACKEROUND/SOLUTIONS
*BIM KIOBK IMPLEMENTATION

*ANALYEIS #4: DESIEN BUILD TEAM DYNAMIC
*PROBLEM BACKEROUND/SOLUTIONS
*SURVEY/RESEARCH RESULTS
“KEYS TO SUGCESS
*MAE APPLICATIONS

*EUMMARY
*RECOMMENDATIONS

*ACKNOWLEDGEMENTS

COLUMN/FAGADE PROXIMITY

COLUMN RELOCATION

VICINITY OF COLUMMNS TO EXTERIOR WALL

CREASES METAL STUD/DRYWALL PRODUCTIVITY

OLUTION

RELOCATE SLAB-EDGE COLUMMNGE

UTILIZE THINMNER EXTERIOR CMU BLOCK

CONFIDENTIAL OFFICE BUILDING
NORTHEAST UNITED STATES

COLUMN/FAGADE PROXIMITY



CONFIDENTIAL OFFICE BUILDING

COLUMN RELOCATION

CONSTRUCTION MANAGEMENT

PRESENTATION OUTLINE:

*PROJECT OVERVIEW
*BENERAL INFORMATION
PROaEET TEAM SLOWS PRODUCTIVITY BY 759
*BUILDING SYSTEMS RERDUIRES SPECIAL TOOLS
OPTIMUM DISTANGE: 24”-48"
*PROBLEM BACKGROUND/SOLUTIONS WILL REQUIRE MORE REBAR EITsEssman

*EFFECTB DN COST/SCHEDULE DOES NOT AFFECT BLAST RATING T . . & o

*ANALYEIS #2: FAGADE REDESIGN
"PROBLEM BAGKGROUND/BOLUTIONS
*RESEARGH

“ENERGY ANALYSIS "
“EFFECTB DN COST/SCHEDULE MOVED COLUMNS TO 24” FROM E.O.S.

*ANALYSIS #3: BIM IN THE FIELD
*PROBLEM BACKEROUND/SOLUTIONS
*BIM KIOBK IMPLEMENTATION y
OF INFLUENCE SKETCGH

*ANALYEIS #4: DESIEN BUILD TEAM DYNAMIC
*PROBLEM BACKEROUND/SOLUTIONS
*SURVEY/RESEARCH RESULTS ight| Rebar Length it
“KEYS TO SUGCCESS k (Perts) | (Perystrip) | 1'strip (1BS)
“MAE APPLICATIONS COLUMN LOCATION MODIFICATION #5's @ 12" 0.C. Both Ways 1043 4
#5's @ 4" 0.C. Long Way
#5' @8" 0.C. Short Ways

Rebar Size & Spacing.

1083

*BEUMMARY
*RECOMMENDATIONS
REBAR CHANGES

*ACKNOWLEDGEMENTS




PATRICK LANINGER CONFIDENTIAL OFFICE BUILDING

CONSTRUCTION MANAGEMENT BDLUMN RELDEATIDN NORTHEAST UNITED STATES

PRESENTATION OUTLIN

*PROJECT OVERVIEW Column Relocation Productivity Analysis
“BENERAL INFORMATION 1
*PROJECT TEAM Item Units

“BUILDING SYSTEMS Original Duration Days

e D Updated Duration Days

“PROBLEM BACKGROUND/SOLUTIONS Carome mim: ITA A H |
*RESEARGH/MODIFICATIONS/ANALYSIS Differential
“EFFECTS ON COST/SCHEDULE

: Drywall General Conditions Calculation
"ANALYSIS #2: FAGADE REDESIGN 2 DOk el Base Bid__| % G.C.| General Conditions| [G.c. (per Day)
*PROBLEM BACKEROUND/SOLUTIONS of S1,475,00000] 5 | $573,75000
“RESEARCH
“ENERGY ANALYSIS
“EFFECTS ON COST/SCHEDULE

Note: General Conditions assumed to be 5% of Drywall Contract
Note: Dr roximately (3 Years*52 Weeks*5 D:
*ANALYSIS #3: BIM IN THE FIELD
“PROBLEM BACKEROUND/SOLUTIONS | | i t Reduction Analysis
*BIM KIOSK IMPLEMENTATION Item Units Quantity | Unit Cost Total Cost.
~ANALYEIm #4: DERIEN BUILD TEAM DYNANIE Drywall Labor Hours 192 $26.11 (55,013.12)
*PROBLEM BACKGROUND/SOLUTIONS Rebar Material Pounds 6292 5069 $4,316.82
“SURVEY/RESEARCH RESULTS L Rebar Labor Pounds 6292 50.47 $2,977.88
“KEYS TO SUGGESS foers
T ivil General Conditions Days 24 $735.58 (517,653.85) EFFECT ON SCHEDULE LOGIC
AREA OF INFLUENCE SKETCH Total|  (515,372.27)
SUMMARY Note: Drywall Labor Rate Taken From Davis Bacon Act Prevailing Wages
‘RECOMMENDATIONS Note: All Unit Costs Were Obtained From R.S. Means Assemblies 2012 and have been
[ ——— adjusted for the project’s location.




PATRICK LANINGER

CONSTRUCTION MANAGEMENT FAQADE REDESIEN

PRESENTATION OUTLINE:

“PROVECT OVERVIEW
"GENERAL INFORMATIGN
“PROJECT TEAM
“SUILDING SYSTEMS

*ANALYHIS #1: COLUMN RELDCATION ACCESS POINT
“PROBLEM BACKBROUND/SGLUTIONS
‘RESEARGH/MODIFICATIGNS/ANALYSIS
“EFFECTS ON CoST/ACHEDULE

MULTIPLE RECESSES AFFECT MASONRY PRODUCTIVITY

RECESSES ALSO AFFECT SCAFFOLD SAFETY

*REBEARCH
“ENERGY ANALYSIS
“EFFECTS ON COST/SCHEDULE

*ANALYSIS #3: BIM IN THE FIELD
*PROBLEM BACKEROUND/SOLUTIONS
IM KIOBK IMPLEMENTATION
*ANALYEIS #4: DESIEN BUILD TEAM DYNAMIC -
“PROBLEM BACKGROUND/SOLUTIONS 3 i REMOVE RECESSES AND REPLACE WITH BRICK SECTIONS
URVEY/RESEARCH RESULTS g
EYS TO SUCCESS
*MAE APPLICATIONS

*BEUMMARY
*RECOMMENDATIONS

*ACKNOWLEDGEMENTS

CONFIDENTIAL OFFICE BUILDING
NORTHEAST UNITED STATES

FAGADE RECESSIONS

10



PATRICK LANINGER FAQADE REDESIEN CONFIDENTIAL OFFICE BUILDING

CONSTRUCTION MANAGEMENT

PRESENTATION OUTLINE:

*PROJECT OVERVIEW
“BENERAL INFORMATION
*PROJECT TEAM
*BUILDING SYBTEMS

*ANALYEIS #1: COLUMN RELDGATION
*PROBLEM BACKEROUND/SOLUTIONS
*RESEARGH/MODIFICATIONS/ANALYSIS
“EFFECTS ON COST/SCHEDULE

*PROBLEM BACKEROUND/SOLUTIONS

“ENERGY ANALYSIS
“EFFECTS ON COST/SCHEDULE

*ANALYSIS #3: BIM IN THE FIELD
*PROBLEM BACKEROUND/SOLUTIONS
*BIM KIOBK IMPLEMENTATION

*ANALYEIS #4: DESIEN BUILD TEAM DYNAMIC
*PROBLEM BACKEROUND/SOLUTIONS
*SURVEY/RESEARCH RESULTS
“KEYS TO SUGCCESS
*MAE APPLICATIONS

*BEUMMARY
*RECOMMENDATIONS

*ACKNOWLEDGEMENTS

NORTHEAST UNITED STATES

SLOWS PRODUCTIVITY BY 50% i Corner C
Brick Size | Units/SF
CORNER POLES UNAPPLICABLE 'Iir

DOES NOT AFFECT QUALITY Modular 3 275-500

Oversize . 262-475
Closure 230-410

2-1/4" Norman . 215-380
Utility 180-310

2-1/4" Emperor| 198-345

REMOVE BRICK/GLASS RECESSES 4" Emporer 165-280

REPLACE WITH BRICK SECTIONS

MAINTAIN ARCHITECTURE BRICK PRODUCTIVITY RATES

DOES NOT AFFECT WATER SEAL

MASONRY CORNER POLE RESTRICTIONS

11



PATRICK LANINGER
CONSTRUCTION MANAGEMENT

PRESENTATION OUTLINE:

*PROJECT OVERVIEW
“BENERAL INFORMATION
*PROJECT TEAM
*BUILDING SYBTEMS

*ANALYEIS #1: COLUMN RELDGATION
*PROBLEM BACKEROUND/SOLUTIONS
*RESEARGH/MODIFICATIONS/ANALYSIS
“EFFECTS ON COST/SCHEDULE

*PROBLEM BACKEROUND/SOLUTIONS
“REBEARCH
“ENERGY ANALYSIS

*ANALYSIS #3: BIM IN THE FIELD
*PROBLEM BACKEROUND/SOLUTIONS
*BIM KIOBK IMPLEMENTATION

*ANALYEIS #4: DESIEN BUILD TEAM DYNAMIC
*PROBLEM BACKEROUND/SOLUTIONS
*SURVEY/RESEARCH RESULTS
“KEYS TO SUGCCESS
*MAE APPLICATIONS

*BEUMMARY
*RECOMMENDATIONS

*ACKNOWLEDGEMENTS

shaens (¥ g 6

- Gansa (54} e s« S04 20

Bttt ReLct Eummaron Taee- sis

FAGADE ALTERATION SKETCH

FAGCGADE REDESIGN

As Designed Fagade Productivity Analysis

Item

Fraction of
Brick Facade

Linear Brick Fagade (As Designed)

0.81

Total Duration
(Days)

Individual
Duration

Recessed Brick Facade (As Designed)

0.19

140

Altered Facade

1

Analysis

140

Quantity|

Item Units| sF)

Original | % of Original| Productivity|

Duration (Days)| Design

Factor

New Duration

(Days)

Recessed Brick Fagade (As Designed) 9502

27

Linear Brick Fagade 6840

15

12

CONFIDENTIAL OFFICE BUILDING
NORTHEAST UNITED STATES

AS-DESIGNED AND UPDATED FAGADE

SCHEDULES

12



PATRICK LANINGER CONFIDENTIAL OFFICE BUILDING

CONSTRUCTION MANAGEMENT FAQADE REDESIEN NORTHEAST UNITED STATES

PRESENTATION OUTLINE:

*PROJEGT OVERVIEW ol Facs s
':::j:;'r'_::::""‘“n" Location [Total Glass Fagade (SF) (5F)[Rece: i Masonry General Conditions C: i
*BUILDING SYSTEMS ' Lot gty e L = — o General Contract Duration G.C. (Per

o Conditions (Days) Day)

*ANALYEIS #1: COLUMN RELOGATION | |
*PROBLEM BACKGROUND/SOLUTIONS G $4,541,000.00 5 $227,050.00 650 $349.31
*RESEARGH/MODIFIGATIONS/ANALYSIS -

*EFFECTS ON GOST/SCHEDULE = Total | $349.31

Note: General Conditions assumed to be 5% of Drywall Contract

*PROBLEM BACKEROUND/SOLUTIONS
“REBEARCH
“ENERGY ANALYSIS

Note: Drywall Contract Approximately (2.5 Years*52 Weeks *5 Days) = 650 Days Long

(X Eo™ s e

B1- U8 -Spine
/ B1- 17 - South Finger
= Guans: (5'-4r) (i memy doiarr) + SL43 2 B1-L17-Middle Finger]

B1-117 - North Finger

ade Alteration C Analysi:
Material Unit] Labor Unit Total Total Labor
B1-17- Spine It i Total Cost
*ANALYSIS #3: BIM IN THE FIELD Bl Brceis Eimnarest B~ L6 South Fingar em QT Cost __|Material Cost|  cost otal Cos
PROBLEM BACKEROUND/=OLUTICER B1-1L6. Middle Finger Window Reduction (Inside Recess) 52508 | ($52,609.02) | ($78,99136) | ($131,600
“BIM KIOSK IMPLEMENTATION B1-LL6-Spine Brick Reduction (Inside Recess) $12.99 | ($46,801.53) | (5123,449.98) [($170,251.51)
TANALYEIE #4: DESIEN HUILD TEAM DYNATS B1- LLS - South Finger Brick Addition (Recess $12.99 $33,690.01 | $88,865.28 | $122,555.29
"PROBLEM BACKGROUND/SOLUTIOHE - = General Conditions $349.31 - (54,191.72) | ($4,191.72)
*SURVEY/RESEARCH RESULTS I n Totals| ($65,720.55) | ($113,576.06) | ($183,488.33)|
“KEYS TO SUCCESS X = Note: All Unit Costs Were Obtained From R.S. Means Assemblies 2012 and have been adjusted for the project's location.
“MAE APPLICATIONS

*BEUMMARY
*RECOMMENDATIONS

*ACKNOWLEDGEMENTS
FAGADE ALTERATION SKETCH




PATRICK LANINGER
CONSTRUCTION MANAGEMENT

PRESENTATION OUTLINE:

*PROJECT OVERVIEW
“BENERAL INFORMATION
*PROJECT TEAM
*BUILDING SYBTEMS

*ANALYEIS #1: COLUMN RELDGATION
*PROBLEM BACKEROUND/SOLUTIONS
*RESEARGH/MODIFICATIONS/ANALYSIS
“EFFECTS ON COST/SCHEDULE

*PROBLEM BACKEROUND/SOLUTIONS
*REBEARCH

“EFFECTS ON COST/SCHEDULE

*ANALYSIS #3: BIM IN THE FIELD
*PROBLEM BACKEROUND/SOLUTIONS
*BIM KIOBK IMPLEMENTATION

*ANALYEIS #4: DESIEN BUILD TEAM DYNAMIC
*PROBLEM BACKEROUND/SOLUTIONS
*SURVEY/RESEARCH RESULTS
“KEYS TO SUGCCESS
*MAE APPLICATIONS

*BEUMMARY
*RECOMMENDATIONS

*ACKNOWLEDGEMENTS

Fagade U-Value Calculati

Item

Brick/CMU - Cold Applied

Brick/CMU - 8" Backup Blocking - Grouted Cells

Brick/CMU - Nominal Brick Facin

Brick/CMU - 2" Insulation of Rigid Foam

Total U-Value]

Insulating Glass - Double Seals - Low-E Viracon Glazing

Total U-Value]

TRANE TRACGE INPUTS

FAGCGADE REDESIGN

COOLMG COL LOAD IFDRMATION

CONFIDENTIAL OFFICE BUILDING
NORTHEAST UNITED STATES

Annual
Load Gain|
(8TU/H)

Load Gain| Design

PerSF |Alteration
(8TU/Hn) | (sF)

Annual Load|
Reduction
(8TU/hr)

Reduction
(81U)

Conversion

Gas
Reduction
(Therm)

Conversion|

($/Therm)

Conversion|
Efficiency.
(%)

Brick Facade

32037

2434812

350,612,928

3506.1292|

5050

Glass Fagade]

86

50,0925 | 3040
2 2662

“6561.83

50.50

Totals|

9,449,035
1,

-52.118.01]

Note:
Note: Gas Cor

Duration -June

Efficiencies are for Natural G:

14



PATRICK LANINGER CONFIDENTIAL OFFICE BUILDING
CONSTRUCTION MANAGEMENT B I M I N TH E FI ELD NORTHEAST UNITED STATES

PRESENTATION OUTLINE:

*PROJECT OVERVIEW
“BENERAL INFORMATION
*PROJECT TEAM
*BUILDING SYBTEMS

*ANALYEIS #1: COLUMN RELDGATION
*PROBLEM BACKEROUND/SOLUTIONS
*RESEARGH/MODIFICATIONS/ANALYSIS
“EFFECTS ON COST/SCHEDULE

3D COORDINATED MODELS HIGHLY UNDERUTILIZED

*ANALYEIS #2: FAGADE REDESIBN ' | Y EXCESSIVE MANHOURS SPENT ADDRESSING CONFLICTS
*PROBLEM BACKEROUND/SOLUTIONS : i

“REBEARCH
“ENERGY ANALYSIS
“EFFECTS ON COST/SCHEDULE

“BIM KIGSK IMPLEMENTATIGN
*ANALYHIB #4: DESIGN BUILD TEAM DYNAMIC e
PROBLEM BAGKEROUND/SOLUTIONS UTILIZE IN-FIELD BIM KIOSK TECHNOLOGY
URVEY/RESEARCH RESULTS y
evs 70 succeEss =
“MAE APPLICATIONS
2D CODRDINATION DRAWING LINK FIELD COMPUTERS TO CLOUD SERVER
“suMMARY
*RECOMMENDATIONS

*ACKNOWLEDGEMENTS




— O D AL O B D
= ) OR A D A
BIM Time and BIM Kiosk Irr tation Savings and Costs C
Hourly Wage | Time Savings (Hours| Conflicts |Job Duration| Time Saved| Material
Fersonnet (w/Fringe) | _perConflict) _| (perweek) | (Weeks) | (Hours) | TCt2Savines Item Labor Cost Labor Hours|  Total Cost
Foreman 125.00 075 40 156 4680 | $585,000.00 Cost
Project Manager 165.00 0.75 40 156 4680 $772,200.00 Foreman Time Savings ($585,000.00) - (4680.00) ($585,000.00)
Design 165.00 0.75 10 156 1170 $193,050.00 " "
Totals] 20530 |31,550,250.00 PM Time Savings ($772,200.00) - (4680.00) ($772,200.00)
DP Time Savings ($193,050.00) - (1170.00) ($193,050.00)
Foreman Training Costs $2,000.00 $400.00 16.00 $2,400.00
BIM Kiosk Implementation Costs PM Training Costs $3,960.00 $600.00 24.00 $4,560.00
Personnel Hourly Cost| Time (Hours)  Quantity| Material Costs|Labor Costs| Total Cost Instructor Fees $900.00 - 6.00 $900.00
Foreman Training $125.00 2 8 $400.00 $2,000.00 | $2,400.00 BIM Kiosk Costs $1,500.00 $9,000.00 $10,500.00
Project Manager Training | $165.00 2 12 $600.00 | $3,960.00 | $4,560.00 Networking Costs $25,000.00 | $10,000.00 $35,000.00
Instructor $150.00 6 1 - $900.00 $900.00 -
BIM Kiosk Coste - . 3 $5,00000 | $1.500.00 | $31,500.00 Drawing Updates Costs $35,000.00 | $2,500.00 $37,500.00
Network Allowance 10,000.00 | $25,000.00 | $35,000.00 Totals| ($1,481,890.00)] $22,500.00 | (10484.00) ($1,459,390.00)
Drawing Updates Allowance - $2,500.00 $35,000.00 | $37,500.00
Totals|_$22,500.00 | $61,500.00 [$111,860.00

16



PATRICK LANINGER

CONFIDENTIAL OFFICE BUILDING
CONSTRUCTION MANAGEMENT D/B TEAM DYNAM I E

NORTHEAST UNITED STATES

PRESENTATION OUTLINE:

*PROJECT OVERVIEW
“BENERAL INFORMATION

PROJECT TEAM CL RK PROBLEM BACKGROUND
“BUILDING SYSTEMS 4
T Torl

*ANALYEIS #1: COLUMN RELDCATION L T i
“PROBLEM BACKBROUND/SOLUTIONS :
*RESEARGH/MODIFICATIONS/ANALYSIS DESIGN BUILD ADJUSTMENT ISSUES
‘rrEGTS ON CoST/AGHEDULE

*ANALYSIS #2: FAGADE REDESIEN VARYING LEVELS OF TEAM COMMITMENT
-PROBLEM BAGKEROUND/BOLLTIONS
“RESEARTH
‘ENERGY ANALYSIS

wme s mnnmenno m FPOTENTIAL SOLUTIONS

*BIM KIOBK IMPLEMENTATION

ND

g LEM S RESEARCH D/B KEYS TO SUCCESS
*SURVEY/RESEARCH RESULTS

‘ceve o suGoEss . .
TMAE APPLIBATIONS McKissack & McKissack DETERMINE MANNER IN WHICH TO EVALUATE TEAM MEMBERS
BuMMAR

*RECOMMENDATIONS

DESIGN-BUILD PROJECT SCHEDULE
*ACKNOWLEDGEMENTS




PATRICK LANINGER
CONSTRUCTION MANAGEMENT

PRESENTATION OUTLINE:

*PROJECT OVERVIEW
“BENERAL INFORMATION
*PROJECT TEAM
*BUILDING SYBTEMS

*ANALYEIS #1: COLUMN RELDGATION
*PROBLEM BACKEROUND/SOLUTIONS
*RESEARGH/MODIFICATIONS/ANALYSIS
“EFFECTS ON COST/SCHEDULE

*ANALYEIS #2: FAGADE REDESIGN
"PROBLEM BAGKGROUND/BOLUTIONS
*RESEARGH
ENERGY ANALYSIS
*EFFECTS ON COST/SCHEDULE

*ANALYSIS #3: BIM IN THE FIELD
*PROBLEM BACKEROUND/SOLUTIONS
*BIM KIOBK IMPLEMENTATION

ROBLEM BACKBROUND/SOLUTIONS
*SURVEY/RESEARCH RESULTS
“KEYS TO SUGCCESS
*MAE APPLICATIONS

*BEUMMARY
*RECOMMENDATIONS

*ACKNOWLEDGEMENTS

RESEARLCH

.

SURVEYED INDUSTRY MEMBERS WITH
DESIGN-BUILD EXPERIENCE

DISCUSSED AREAS OF FOCUS IN
SELECTING PROJECT TEAM MEMBERS

REVIEWED PENN STATE’S “360
EVALUATIONS” FOR CONSISTENCY

D/B TEAM DYNAMICGC

INDUSTRY SURVEY/RESEARCH RESULTS

Design Build Team Char

Positive Characteristics
Technical Expertise

Negative Characteristics
Owner Lacks Ultimate Decision Maker

Full Understanding of Work Scopes

Owner Wishes to Retain Competitive Bidding

Previous Experience

Unavailability of Project Managers

Full Disclosure

Delayed A/E Response to Design Changes

Productive Cooperation

Contractor Reluctance to Redesign/Coordinate Systems

Efficient Workers

Strong Egos

Ability to See Past "Hard Dollar” Approach

Complex Administrative Hierarchies

Active Involvement in Preconstruction

Abilty to Produce Detailed Estimates

Respect

Collaboration

CONFIDENTIAL OFFICE BUILDING
NORTHEAST UNITED STATES

HIGHLIGHTS

.

MOST TECHNICALLY VERSED SUBCONTRACTORS

COOPERATION, COORDINATION, DETAIL OF WORK

RESPECT AND COLLABORATION

ABILITY TO SEE PAST TRADITIONAL APPROACH

OWNER COMMITMENT

DESIGN A/E COMMITMENT

18



PATRICK LANINGER CONFIDENTIAL OFFICE BUILDING
CONSTRUCTION MANAGEMENT D/B TEAM DYNAM I E NORTHEAST UNITED STATES

PRESENTATION OUTLINE:

*PROJEGT OVERVIEW
*BENERAL INFORMATION
*PROJECT TEAM
“BUILDING SYSTEMS
*ANALYHIS #1: COLUMN RELDCATION
*PROBLEM BACKGROUND/SOLUTIONS
REBEARDH/MODIFDATIONE/ANATEEI BE VERY DETAILED IN ESTIMATES ESTABLISH WHO HAS ULTIMATE CONTROL EARLY IN PROJECT
*EFFECTS ON GOST/SCHEDULE
*ANALYEIS #2: FAGADE REDESIGN BE PREPARED TO PROVIDE FULL 3 . RELINQUISH DESIRE FOR COMPETITIVE BID PROCESS
"PROBLEM BAGKGROUND/BOLUTIONS -
REBEARGH DISCLOSURE OF DECISIONS : ! o
*ENERGY ANALYSIS & Ty P A BE PREPARED TO MAKE TOUGH DECISIONS IN A TIMELY MANNER
*EFFECTS ON COST/SCHEDULE ' ¥ 1
GET INVOLVED IN PRECONSTRUCTION

*ANALYSIS #3; BIM IN THE FIELD — = =
FROMLEM NACKERGUNDEOLLTIO : . - - GET INPUT FROM END USER EARLY IN PROJECT

“BIM KIOSK IMPLEMENTATION COLLABORATION, COORDINATION
AND RESPECT

*PROBLEM BACKEROUND/SOLUTIONS

*SURVEY/RESEARCH RESULTS

*MAE APPLICATIONS

*BEUMMARY
*RECOMMENDATIONS

*ACKNOWLEDGEMENTS




PATRICK LANINGER
CONSTRUCTION MANAGEMENT

PRESENTATION OUTLINE:

*PROJECT OVERVIEW
“BENERAL INFORMATION
*PROJECT TEAM
*BUILDING SYBTEMS

*ANALYEIS #1: COLUMN RELDGATION
*PROBLEM BACKEROUND/SOLUTIONS
*RESEARGH/MODIFICATIONS/ANALYSIS
“EFFECTS ON COST/SCHEDULE

*ANALYEIS #2: FAGADE REDESIGN
"PROBLEM BAGKGROUND/BOLUTIONS
*RESEARGH
ENERGY ANALYSIS
*EFFECTS ON COST/SCHEDULE

*ANALYSIS #3: BIM IN THE FIELD
*PROBLEM BACKEROUND/SOLUTIONS
IM KIOBK IMPLEMENTATION

BUILD TEAM D
ROBLEM BACKBROUND/SOLUTIONS
URVEY/RESEARCH RESULTS
EYs oo

‘MAE APPLICAT!

*BEUMMARY
*RECOMMENDATIONS

*ACKNOWLEDGEMENTS

D/B TEAM DYNAMICGC

MAE APPLICATIONS
PRECONSTRUCTION REQUIREMENT IN CONTRACGT
SHARED SAVINGS CLAUSES
CONTRACTUAL HIERARCHY BETWEEN D/B PARTNERS
360 EVALUATION REQUIREMENTS INCORPORATED IN CONTRACT

“SET CONTRACT ASIDE AND FOREGET IT”

CONFIDENTIAL OFFICE BUILDING
NORTHEAST UNITED STATES

MAE RESEARCH

* AE 570: PROJECT DELIVERY METHODS
* DESIGN BUILD PROJECT APPROACH
* AE 598D: LEGAL ASPECTS

* DESIGN BUILD CONTRACTS
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PRESENTATION OUTLINE:

+*PROJECT OVERVIEW FINAL SUMMARY
“BENERAL INFORMATION
PROJECT TEAM
‘BUILDING SYBTEMS
* ANALYSIS #1: COLUMN RELOCATION * ANALYSIS #3: BIM IN THE FIELD
*ANALYEIS #1: COLUMN RELDCATION
PROBLEM BACKBROUND/SOLUTIONS

RESEARCH/MODIFICATIONS/ANALYSIE
*EFFECTB DN COST/ECHEDULE * SAVINGS OF LESS THAN 0.1% OF DRYWALL CONTRACT * SAVES 10.500 MANHOURS

“ANALYEIS #2: FAGADE REDESIGN
T AR IND/EC LTS e DOES NOT AFFECT DRYWALL CRITICAL PATH * $1.46M ADDED VALUE
‘ENERGY ANALYSIS
‘EFFECTE ON COST/SCHEDULE

"ANALYSIS #3: BIM IN THE FIELD e ANALYSIS #2: FAGADE REDESIGN ¢ ANALYSIS #4: DESIGN BUILD TEAM DYNAMIC

*PROBLEM BACKEROUND/SOLUTIONS
IM KIOBK IMPLEMENTATION

*ANALYHIB #4: DESIGN BUILD TEAM DYNAMIC
“PROBLEM BACKEROUND/SOLUTIONS
URVEY/RESEARGH RESULTS
Evs To suCoEss
“MAE APPLICATIONS e ACCELERATES MASONRY CRITICAL PATH * ENSURE EVERYONE IS READY TO MAKE COMMITMENT

s 4% CUT OF MASONRY CONTRACT * BE AWARE OF OWNER RESERVATIONS

MM
MMENDATIONS

*ACKNOWLEDGEMENTS




PATRICK LANINGER
CONSTRUCTION MANAGEMENT

PRESENTATION OUTLINE:

*PROJECT OVERVIEW
“BENERAL INFORMATION
*PROJECT TEAM
*BUILDING SYBTEMS

*ANALYEIS #1: COLUMN RELDGATION
*PROBLEM BACKEROUND/SOLUTIONS
*RESEARGH/MODIFICATIONS/ANALYSIS
“EFFECTS ON COST/SCHEDULE

*ANALYEIS #2: FAGADE REDESIGN
"PROBLEM BAGKGROUND/BOLUTIONS
*RESEARGH
ENERGY ANALYSIS
*EFFECTS ON COST/SCHEDULE

*ANALYSIS #3: BIM IN THE FIELD
*PROBLEM BACKEROUND/SOLUTIONS
*BIM KIOBK IMPLEMENTATION

*ANALYEIS #4: DESIEN BUILD TEAM DYNAMIC
*PROBLEM BACKEROUND/SOLUTIONS
*SURVEY/RESEARCH RESULTS
“KEYS TO SUGCCESS
*MAE APPLICATIONS

*BEUMMARY
*RECOMMENDATIONS

NTS

QUESTIONS?

" Architectural Engineering

ACKNOWLEDGEMENTS

CLARK CONETRUCTION

AGNOTTA, DAVE PASTRICK, MIKE VITKOVICH, TOM
MIKE HUBE AND PAUL BOMBERO

AALOW COMPAMNY

NICK UMOSELLA, DAN BUCHTA, BOB GROTTENTHALER

CONSTRUCTIOM

JULIE KIRKWDOOD, MIKE PITTEMAN, AND

TRADE CONTRACTORS

TRI-SETATE DRYWALL, ETC. ETC.

CR. ROBERT LEICHT: ADVISOD

CONFIDENTIAL OFFICE BUILDING
NORTHEAST UNITED STATES

CLARK CONSTRUCTION

BARTON MALOW COMPANY

DAVIE CONSTRUCTION

T.J. KLEINOSKY, BRIAM ROSE, MADDIE HAUS, DANIEL WIGGANS

TRADE CONTRACTORS

FAMILY & FRIENDS
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COLUMN RELOCATION

CONFIDENTIAL OFFICE BUILDING
NORTHEAST UNITED STATES
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PATRICK LANINGER CONFIDENTIAL OFFICE BUILDING

CONSTRUCTION MANAGEMENT BDLUMN RELDEATIDN NORTHEAST UNITED STATES

Slab Edge Takeoffs

Location Slab Edge Perimeter (FT)

odified Rebar Sizing and Spacing
B1-LL9 Mat Slab - No Extra Rebar Required Lot Partition atteced]" originalcol| Newcol, | P G Tocaoniill Moment | ReeEa oy | Beragitetett | Rebasfensth| Berari Clentiey
on oryweall (56) | A1) aftected Areas %) our. (Hrs) | ur. (Hrs) o Spacing (PerLF) | (Per1' Strip) Strip (LBS)
B1-LL8- South Finger 335 R o i Frame B - Long Direction | Full Column Strip| #5's @4 0.C 1.043
L Frame B - Long Direction | Full Column Strip| #5s@2"'0.C. 1.043

B1-LL8- Middle Finger 502 B1-L19- Middle Finger 276
B1- LL8- North Finger 392 B1- LL9- North Finger Frame B - Long Direction| _Middle Strip #5's @6" O.C. 1.043
#5's @4" 0.C. 5

B1- LL8- Child Care 272
B1- LL8- Spine 1000
B1-LL7- South Finger
B1- LL7 - Middle Finger
B1- LL7 - North Finger
B1-LL7- Spine B1-L17-South Finger
BL- LL6- South Finger 51117 Wil Finger
B1- LL6 - Middle Finger
B1- LL6- Spine
B1- LLS - South Finger Yo . = sSlab Edge Rebar Sizing and Spacing
Total 35 Rebar Weight | Rebar Length |Rebar Weight Per| Total Rebar Weight
 column side +3' Design | /¢ e e pacne) (Perl.f)g (Per1’ smg;) 1' strip (gu;s) LBS) ¢
Column Relocation Productivity Analysis = Original #5's @ 12" 0.C. Both Ways 1043 4 4172 25165.50
item ni nti #5's @ 4" 0.C. Long Wa)
ongm:mmmn ll;a\: ou;;tv Modified 45's @(:)s” o.c. ShorfWa\‘:s
Updated Duration Days 213 Differential 6291.38
Differential 2

Modified Rebar Sizing and Spacing Average
Rebar Size & ight| Rebar Length| Rebar Weight Per 1'
Spacing (PerLF) | (Per1' strip) Strip (LBS)
Frame D - Short Direction] Full Column Strip) #5's @6"0.C 1.043
Full Column Strip) #55@4" 0.C. 1.043
Middle Strip #5's @13" O.C. 1043
#5's @8"0.C. -

Frame Location Moment|

2|2(z|2|2|2|2|2|2|2|2|2|2|2|2 |2
3 Y Y T A T S S Y

1.043 5 5.215 31456.88




PATRICK LANINGER
CONSTRUCTION MANAGEMENT

Total Fagade Area (5F)

FAGCGADE SIMPLIFICATION

DETAILED FAGADE ANALYSIS RESULTS

Location
~South Finger

d Glass (5F)

d Fag:

ade

Analysis

B1-LS

B1- L5 North Finger
B1- 19 Child Care.

Item

Units|

Quantity | Fraction of
(SF) Brick Facade (Days)

Total Duration | Individual

Duration

B1-L15- Spine.

B1- U8 South Finger
B1-US

Linear Brick Facade (As Designed)

40414

0.81

113.35

Recessed Brick Fagade (As Designed)

9502

0.19

140

B1-LL8- North Finger

B1-LL8 - Child Care.

B1-LLE- Spine

B1-LL7 - South Finger

[THT

B1-LL7- North Finger

B1-17Spine

inger

Altered Facade

Totals

49916

1

Productivity Analysis

140

26.65
140

B1-U6

B1-116-Spine

B1- Li5 - South Finger

Item

Units

Recessed Brick Fagade (As Designed) | SF

Original
Duration (Days)

% of Original
Design Factor

Productivity| New Duration

(Days)

CONFIDENTIAL OFFICE BUILDING
NORTHEAST UNITED STATES

Masonry General Conditions C.

General Contract Duration G.C. (Per
[EoEl || B6EE Conditions (Days) Day)

$4,541,000.00 5 $227,050.00 650 $349.31

Total $349.31

Note: General Conditions assumed to be 5% of Drywall Contract
Note: Drywall Contract Approximately (2.5 Years*52 Weeks*5 Days) = 650 Days Long

ade Alteration C Analysis

Item Quantity |Material Unit] " Labor unit h Total Total Labor

Cost Cost laterial Cost Cost

Total Cost

Window Reduction (Inside Recess) $17.31 $25.98 | ($52,609.02) | ($78,991.36)

) [(5131,600.38)

100

1

Brick Reduction (Inside Recess) 5493 $12.99

(546,801.53) | ($123,249.98) | (5170,251.51)

Brick Addition (Recess $4.93

$122,555.29

Linear Brick Facade

SF

72

131

Differential

$12.99 $33,690.01 | $88,865.28

General Conditions $349.31 (54,191.72)

(84,191.72)

Totals| ($65,720.55) | ($113,576.06) [ ($183,488.33)|

Note: All Unit Costs Were Obtained From R.S. Means Assemblies 2012 and have been adjusted for the project's location
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PATRICK LANINGER
CONSTRUCTION MANAGEMENT

Fagade U-Value Calculati
Item
Brick/CMU - Cold Applied
Brick/CMU - 8" Backup Blocking - Grouted Cells
Brick/CMU - Nominal Brick Facing
Brick/CMU - 2" Insulation of Rigid Foam
Total U-Value]

Insulating Glass - Double Seals - Low-E Viracon Glazing
Total U-Value]

TRANE TRACGE INPUTS

FAGCGADE SIMPLIFICATION

DETAILED MECHANICAL ANALYSIS RESULTS

COOLMG COL LOAD IFDRMATION

COOLNG COL LOAD IFORMATION

CONFIDENTIAL OFFICE BUILDING
NORTHEAST UNITED STATES

nual [Load Gain| Design

(BTU/Hn | (BTU/HY | (SF)

Load Gain| PerSF |Alteration| Reduction
(BTU/hr) | Hours.

Annual Load|  Peak
Operation|

Annual Load| Gas
Reduction | Conversion | Reduction
(81U) (Therm)

3506.1292|

c

Conversion|

($/Therm)
5050

Efficiency.
(%)

Conversion|

Brick Facade

243381,

2 [ 1430

350,612,928
9,449,035

o

50.50

-52.118.01]

32037 | s0.0025
86 2

3040
2662 | 656183 | 1420
250043.03

Glass Fagade]

Totals| -

Seooersel] - T

12 Hours Per Day.

Note:
Note: Gas Cor

Duration -June

Efficiencies are for Natural Gas, the

perating

fuel of the building's central utility plant
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BIM Time and BIM Kiosk Irr tation Savings and Costs C
Hourly Wage | Time Savings (Hours| Conflicts |Job Duration| Time Saved| Material
(Rl CevilErnes) PerConflict) | (PerWeek) | (Weeks) | (Hours) | Tt Savings Item Labor Cost Labor Hours Total Cost
Foreman $125.00 0.75 40 156 4680 | $585,000.00 Cost
Project Manager $165.00 0.75 40 156 4680 $772,200.00 Foreman Time Savings ($585,000.00) - (4680.00) ($585,000.00)
Design $165.00 0.75 10 156 1170 $193,050.00 " "

Totals] 20530 [31,550,250.00 PMTime Savings ($772,200.00) - (4680.00) ($772,200.00)
DP Time Savings ($193,050.00) - (1170.00) ($193,050.00)

Foreman Training Costs $2,000.00 $400.00 16.00 $2,400.00

BIM Kiosk Implementation Costs PM Training Costs $3,960.00 $600.00 24.00 $4,560.00

Personnel Hourly Cost| Time (Hours)  Quantity| Material Costs|Labor Costs| Total Cost Instructor Fees $900.00 - 6.00 $900.00
Foreman Training $125.00 2 8 $400.00 $2,000.00 | $2,400.00 BIM Kiosk Costs $1,500.00 $9,000.00 $10,500.00
Project Manager Training | $165.00 2 12 $600.00 | $3,960.00 | $4,560.00 Networking Costs $25,000.00 | $10,000.00 $35,000.00
Instructor $150.00 6 1 - $900.00 $900.00 -
BIM Kiosk Coste - . 3 $5,00000 | $1.500.00 | $31,500.00 Drawing Updates Costs $35,000.00 | $2,500.00 $37,500.00
Network Allowance 10,000.00 | $25,000.00 | $35,000.00 Totals| ($1,481,890.00)| $22,500.00 | (10484.00) ($1,459,390.00)!
Drawing Updates Allowance - $2,500.00 | $35,000.00 | $37,500.00
Totals| _$22,500.00 | $61,500.00 |$111,860.00
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