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2003 TOWSON MASTER PLAN
Issues

* Only One Building Addition in 25 Years
* $52 Million Dollar Maintenance Issue Backlog
* No Comprehensive Renovation for 90% of Facilities in
90 Years
* Majority of Students Live Off Campus, Not a Single
Graduate Student Lives on Campus,
* Plans to add 2,500 Students Over 10 Years
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WEST VILLAGE COMMONS

Project Team
Architect - GWWO, Inc
Constructor — Barton Malow Co.
MEDP Engineer — James Posey, Ass.
Structural Engineer — ReSTL Engineers

Project Information
85,000 Square Feet
July 2009 — May 2011
$30.4 Million
CM At Risk with GMP
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BUILDING SYSTEMS

Architectural Structural
* “Bridge” Over Emerson Dr. * RAM Aggregate Piers
* Large Multipurpose Rooms, ~ * CIP Concrete North End

Folding Partitions * Structural Steel South End
* Extensive Kitchen/Dining

Space

Mechanical Facade

* Seven Air Handling Units * Glazed Curtain Wall

* Two 3000 MBH Boilers * Brick Masonry

3535 MBH Chiller * Aluminum Metal Panel
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Total Project Cost
‘Total Project Cost MBE
Package (TC) TC/SF| Participation**
CM $300,000.00 $3.53 $0.00
Bid Package A $7,120,965.00 $83.78 $1,432,510.00
Bid Package B $22,961,029.00 $270.13 $5,885,843.00
Total $30,381,994.00 $357.441 $7,318,353.00

Concrete K R ‘ Steel ‘
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INTEGRATED PROJECT DELIVERY

“..A project approach that integrates people, systems,
business structures and practices into a process that
collaboratively harnesses the talents and insights of all
participants to optimize project results, increase value
to the owner, reduce waste, and maximize efficiency
through all phases of design, fabrication, and
construction.”(AlIA)
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Goals
* Cleary Define What IPD Is...

¢ Create a WVC IPD Execution Guide
* Develop Cost Saving Strategies that IPD  Enables
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THREE ELEMENTS OF IPD

I

L. Single Contractual Relation

Shared Risk and Shared Reward

ePart of Profit Based on Project Goals

eStrong Reliance on each other... “Trust is the
Foundation of IPD”

—

. Early Owner Selected Key Members
*Requires Sophisticated/ Trusting Owner
*Selection at Project Inception
eInclude Subs/Consults as Key Members or “Lean Core”
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THREE ELEMENTS OF IPD

II1. One Universal Model

eIntegration o:
Fabrication Dx

*3D Layout
*Material Tracki .
*Quality Cong
*Accurate Tak¢-offsand P

Estimates

*Target Value Design ———
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L. Single Contractual Relation
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ePart of Profit Based on Project Goals
«Strong Reliance on each other... “Trust is the
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WEST VILLAGE [PD EXECUTION GUIDE

Project Executive Team

* ATIA C191
® Basis for Execution Guide
* Amendments Allow Evolving Contract
* Target Value Cost Design
* Project Executive Team, Project Management Team
* Redefined Delivery Phasing
¢ Lean Core Members/Selection
¢ Design Clusters & Strategies
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WEST VILLAGE IPD EXECUTION GUIDE

Project Executive Team
David Mayhew
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| WEST VILLAGE IPD EXECUTION GUIDE

Project Management Team
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WEST VILLAGE [PD EXECUTION GUIDE

Redefined Delivery Phasing
* Conceptualization
* Contract Execution, PM Team Formation, Go/No-Go
* Criteria Design
¢ Project Specific Goals, LC Members Selected, Schematic
Designs, Broad Budget and Schedule
* Detailed Design
* Target Value Cost Set (beginning), Architecture Complete,
System Design through Design Clusters
* Implementation
* All engineering complete, Fabrication Begins,
Preconstruction, Bid process begins for Non - LC
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WEST VILLAGE IPD EXECUTION GUIDE

Redefined Delivery Phasing
* Agency Review
* Will be ongoing throughout Implementation and Detailed
Design
* Buyout
* Final Project Team Selected
¢ Construction

¢ Closeout
* Project Goals Evaluated, Compensation
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WEST VILLAGE [PD EXECUTION GUIDE

Lean Core Members/Selection

Primary Secondary
* Steel Fabricator/Erector * Fire Suppression Engineer*
* Structural Engineer * Fire Suppression Contractor*
« Civil Engineer * Drywall Contractor

* Kitchen Consultant/Vendor  * Lighting Consultant

* MEP Engineer* * Sustainability Consultant
* MEP Contractor(s)* * Commissioning Agent

® Precast Subcontractor

*Curtain Wall Contractor

*Can Be Combined as a Design/Build Firm
APRIL 1271, 2010
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WEST VILLAGE IPD EXECUTION GUIDE

Design Clusters and Strategies

* Structural Design Cluster

* MEP Design Cluster

* Fagade Design Cluster

* Kitchen/Food Service Design Cluster
* Utility Plant Design Cluster

* Site Plan and Safety Design Cluster
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STRUCTURAL STRATEGY

* Original Design
* Originally all Steel Structure
* Barton Malow Suggests Concrete for North End and Steel
for the South End to Begin Earlier

* Opportunity for Resolution
* Expensive and Long Duration; Weather Impact
« Difficult Coordination Efforts

* Integrated Solution
« IPD Will Allow for Steel Fabrication to Begin Earlier
* Design a Structural Steel System to Take Advantage of
Construction Speed and Cost
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* Goals
* Design and develop sg;:f;z:rl
economical and (L)
efficient structural
syste-m q q Steel Structural Civil
* Criteria for deslgn Fabricator Design Engineer
will be based on (LC) Cluster (L0

project loads, initial
costs, schedule
impacts, coordination,
safety, and impact on
other building
systems.

Project
Engineer
BMC
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STRUCTURAL STRATEGY ‘
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P

27 x 33’ Bay Size
4 Beams Spaced 6” - 67
Columns Splice - 31’
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Roof

STRUCTURAL STRATEGY \
Typical Bay: Roof and Floor Below, Columns

* Live Load = 30 psf (includes snow)
* Dead Load = 85 psf (deck, LWC, Roofing, MEP, Self Weight)
ew=12(D,*A) +05(L, *A)
* Beams
w =760.5 Ibs/ft
My = wl*/8 = 69.3 Kips - ft
Vi =wl/2 = 1027 Kips Girders: W24 x 55
* Girders Beams: W 14 x 22
w = 2.49 kips/ft
My, = wl?/8 = 340.3 Kips - ft

Vy = wl/2 = 41.91 Kips
APRIL 12™, 2010
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STRUCTURAL STRATEGY
Typical Bay: Roof and Floor Below, Columns

Roof
* Live Load = 30 psf (includes snow)
* Dead Load = 85 psf (deck, LWC, Roofing, MEP, Self Weight)
ew=12(D,*A)+05(L,*A)
* Beams
w =760.5 Ibs/ft
My = wl?/8 = 69.3 Kips - ft
Vy =wl/2 = 10.27 Kips Girders: W24 x 55
* Girders Beams: W 14 x 22
w = 2.49 kips/ft
My = wi?/8 = 340.3 Kips - ft
Vy =wl/2 =41.91 Kips
APRIL 12™, 2010

Fourth Floor

* Live Load = 100 psf
* Dead Load = 70 psf (Deck, LWC, MEP, Self Weight)
cw=12(D;*A) + 1.6 (L *A)
* Beams
w =760.5 lbs/ft
My = wl?/8 = 69.3 Kips - ft
V= wl/2 = 10.27 Kips Girders: W24 x 84
* Girders Beams: W 14 x 34
w = 2.49 kips/ft
My = wl?/8 = 340.3 Kips - ft
Vy = wl/2 =41.91 Kips

CONSTRUCTION MANAGEMENT
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STRUCTURAL STRATEGY
Typical Bay: Roof and Floor Below, Columns

Columns

* Load from fourth floor bay
*214.5 Kips

* Load from roof bay
*104.36 Kips

* Total load on Column

+Py = 318.86 Kips
* Typical length is 31 feet
o ry/ty = 2.64
KL= 1174

APRIL 12T, 2010
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STRUCTURAL STRATEGY

Cost
* Cost of Steel = $2,600 per ton
¢ LWC on Metal Deck = $184/CY
* Welded Wire Mesh (6x6 W2.9 x W2.9) = $57/CSF
* Metal Decking = $3.15/SF
* Roof Decking = $2.80/SF
* Original Estimate of Structure = $3,235,398
¢ New Estimate of Structure = $3,001,419
* Savings = $233,978.70

APRIL 12T, 2010

Duration

*Original Duration on Critical Path

* 118 Days = 23.6 Wecks
* New Duration (Assuming entirely on Critical Path)

* 68 Days = 13.6 Wecks
Savings

* 10 Weeks = $271,061 in General Conditions & Fee
*Total Savings

* $505,040 and 2.5 Months

CONSTRUCTION MANAGEMENT
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WEST VILLAGE UTILITY PLANT

* Opportunity for Resolution
* East Campus Plant Too Far, Maxed Out
* Inefficient Decentralized Design for 8 Apartments and
Commons
* Integrated Solution
* Design a Central Utility Plant, Phased Over 10 Years
* Provide Heating and Cooling at Differing Peak Capacities

APRIL 127, 2010

* Goals
* Conduct Energy
Study for West Village
* Determine Initial
Costs Versus Long
Term Savings

' Design v
Cluster

CONSTRUCTION MANAGEMENT
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WEST VILLAGE UTILITY PLANT

* Cooling
* Central Chilled Water System
* Three 900 ton chillers to be run at 75% each. Two chillers
would be able to handle the load if one were to go down.

¢ Heating
* Three 12,000 MBH rated hot water boilers running on
natural gas

APRIL 12™, 2010
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FACADE STRATEGY

* Opportunity for Resolution
* Early Involvement Opens the Door to Prefabrication
* Curtain Wall, Brick Masonry Wall, Metal Panels, and
Exterior Framing Large Part of Critical Path

* Integrated Solution
* Utilize Prefabricated Masonry Panels Brick Walls
* Can Be Installed Without Metal Framing First

APRIL 12™, 2010

* Goals
* Design and Develop
an Economical Fagade
System in with the
Architecture Team’s
Design Intent.
* Analyze Increase in
Material Cost vs Speed
of Construction
» Communicate with
Structural Design
Cluster

Project
Architect
GWWO, Inc

Project
Engineer
BMC

Structural
Engineer (LC) Facade
Design
Cluster

Precast CurtainWall
Subcontractor Subcontractor
(Lc) (Lcy

CONSTRUCTION MANAGEMENT
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The precast process:
a brick-faced,
insulated sandwich
panel

The traditional method:
a brick and block
masonry wall

Production takes
place under cover,
unaffocted
weather, and in
correct sequence
for delivery

Panel is loaded
onto lomry and
delivered dircct to
site, arriving there
‘just-in-time"

on the building
frame straight
away and secured
in

Each panel is lifted
to its final location
on the building
frame straight
and secured

in place

CONSTRUCTION SITE

HANDOVER

Construction on
site is vulnerable
to inclement
weather and
needs skilled
bricklayers

Walls are set
out and

| Brick outer leaf and block inner leaf |

Install

cills, lintels|

courses are
built up slowly, |

Wall ties, vents and accessories |

and
wirned ow

joinary

accompanied
by scaffolding

Insulation batts and fixings |

Install
glazing

Plaster
the inside

the wall

The traditional wall
is still not complete
until it is fully dried
out and painted,
which may be some
weeks later

BUILDING INDUSTRY
PROJECT INTRODUCTION

INTEGRATED PROJECT DELIVERY

* INTRODUCTION

* WEST VILLAGE COMMONS IPD GUIDE

STRUCTURAL STRATEGY
+ REASON FOR TWO SYSTEMS
* REDESIGN
+ COST, DURATION
ENERGY STRATEGY
* CENTRAL UTILITY PLANT
FACADE STRATEGY
* EARLY INVOLVEMENT

« LAYOUT, DURATION, PHASING, COST,
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BUILDING INDUSTRY FACADE STRATEGY
PROJECT INTRODUCTION
INTEGRATED PROJECT DELIVERY Fagade Construction Costs Duration
* INTRODUCTION
* WEST VILLAGE COMMONS IPD GUIDE
STRUCTURAL STRATEGY Phanstly Pancls ]
. STE Q [East S 2,18 T 1,272 155 9 5.0 119,900.0 ast # of Panel: 8.0 2.1)
. :i:?)s;::\(‘:’ L()R TWO SYSTEMS Jest % 2,99“ kil 1:546 155§ 13; :;5.0 :164.615. %cstl # of Panel: ;ﬂ 8.0 3.
North 2,02 0 90,9600 o ‘of Pan X Y
« COST, DURATION outh 2 3'32 Z 2,89 i?ii ﬁﬂ :;73.2;5. 0“:: §o§ gm: ;q z_g 3
ENERGY STRATEGY T Tot: 13,614 Total 7,942 Total 615 Total $748,770.00( Total 129 Total 16.
* CENTRAL UTILITY PLANT = [East 727 42ps 46 2400 $5232000 fprick Mezonsy East S 218 21 101
FACADE STRATEGY BT T N 0 O West SE 299 21 3.
« EARLY INVOLVEMENT o] LIS T e orth SH 347 21 161
« LAYOUT, DURATION, PHASING, COST, = : S Toal 294 Toul sﬁ outh s 4,%_3‘ 21 23]
CONCLUSION D “
ACKNOWLEDGEMENTS
NICHOLAS UMOSELLA, LEED AP APRIL 12T, 2010 CONSTRUCTION MANAGEMENT
BUILDING INDUSTRY FACADE STRATEGY \
PROJECT INTRODUCTION 3 .
Duration Analysis Cost Increase
INTEGRATED PROJECT DELIVERY oM ioinal D . tical Path dded ial Pri
B ————— asonry Original Duration on Critical Pat ¢ Added Material Price
« WEST VILLAGE COMMONS IPD GUIDE * 17 days = 3.4 Weeks © $422,034
STRUCTURAL STRATEGY *Framing and Sheathing on Critical Path * General Conditions and Fee Savings
+ REASON FOR TWO SYSTEMS
« REDESIGN * 70 Days = 14 Weeks but... © $268,024
MCOSHIDURON * 70% Pertains to Masonry = 47 Days, 9.4 Weeks ¢ Added Cost for Prefabricated Panels
ENERGY STRATEGY ° v VS ~S154 !
* CENTRAL UTILITY PLANT 'Savings $15 ’010
FACADE STRATEGY * 48 Weeks, 2.4 = $260,218 in General Conditions
« EARLY INVOLVEMENT
+ LAYOUT, DURATION, PHASING, COST, =$7,806 In CM Fee
CONCLUSION
ACKNOWLEDGEMENTS
NICHOLAS UMOSELLA, LEED AP APRIL 127, 2010 CONSTRUCTION MANAGEMENT
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* INTRODUCTION
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FACADE STRATEGY
Transportation

* Restrictions Before Permitting Requirement
* 8 Feet Wide
* 8 Feet Tall off Bed
* 42 Feet Long
* 8 Tons
* Average Size Panels Can Fit Three per Truck
* 129 Panels
* 45 — 50 Truck Loads

APRIL 12T, 2010

Panel to panel 65° 8 feet
is 40 feet tall

CONSTRUCTION MANAGEMENT

BUILDING INDUSTRY
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INTEGRATED PROJECT DELIVERY

* INTRODUCTION

« WEST VILLAGE COMMONS 1PD GUIDE
STRUCTURAL STRATEGY

+ REASON FOR TWO SYSTEMS

« REDESIGN

+ COST, DURATION
ENERGY STRATEGY

* CENTRAL UTILITY PLANT
FACADE STRATEGY

+ EARLY INVOLVEMENT

+ LAYOUT, DURATION, PHASING, COST,
CONCLUSION
ACKNOWLEDGEMENTS
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CONCLUSION
Integrated Project Delivery Enables

* Structural Engineer and Steel Fabricator Design Together
* $505,040 and 2.5 Months
* Precast Concrete Contractor Involved Early
* 2.6 Month Savings
* Increased cost, but Additional Savings can be Found if
Curtain Wall is Unitized, Interior Work Begins Earlier
* Part of Compensation Based on Project Goals
* Better Relationship, Clearer Vision of Project, More
Accurate Cost Information

APRIL 127, 2010

CurrdiweBreild i fahedastey Iavistiyment
HRISMMORK TORQUOLITY
RELATIONS PIQUALCTY

GRLEABORATION P
ATPRBORATION f@ﬁkﬁﬁﬁc

ARRRATE DESIGN
OMFSMENMAL
CLAERE IRIST CHANGES
BUFLGANGNMODEL

L

CONSTRUCTION MANAGEMENT

18



4/12/2010

BUILDING INDUSTRY
PROJECT INTRODUCTION
INTEGRATED PROJECT DELIVERY

* INTRODUCTION

* WEST VILLAGE COMMONS IPD GUIDE
STRUCTURAL STRATEGY

+ REASON FOR TWO SYSTEMS

* REDESIGN

+ COST, DURATION

ENERGY STRATEGY
* CENTRAL UTILITY PLANT

FACADE STRATEGY
« EARLY INVOLVEMENT
+ LAYOUT, DURATION, PHASING, COST,

CONCLUSION
ACKNOWLEDGEMENTS

NICHOLAS UMOSELLA, LEED AP

ACKNOWLEDGEMENTS

* Barton Malow Company
* West Village Commons Project Team, Corinne Ambler, Bob
Grottenthaler, Mark Bacha, Amy Hobbs

*Dennis Bohlayer, Towson University Facilitics Management

* Patrick Duke, KLMK Group

* Dan Kerr, McClure Company

* My Advisor, Jim Faust

« Victor Sanvido, Southland Industries

* Mike Tardif, Grunley Construction

* Emily Trumbull - Burdette, Koehler, Murphy, Inc.

* My Family and Friends

* Ryan Johnson, Hali Voycik, Structural AE’s

* Entire Architectural Engincering Department

* Penn State AE Class of 2010

APRIL 12T, 2010

CONSTRUCTION MANAGEMENT

19



