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> Size:
» 147,069 S.F. 4 Story Luxury Condominiums w/ Parking Garage
» Location:
» Exton, PA (Near Philadelphia)
. ) » Building Cost:
» Project Overview » $18.1 million
» Project Schedule:
» September 2005 thru May 2007 h |
» Building Features: | Contemporary Décor g
48 unique floor plans up to 2,300 S.F.
Designed in the tradition of grand estate homes
8 designs with a choice of décor being “traditional” or “contemporary”
Designated areas for concerts, shopping, dining and fun
Building surrounded by landscaped parks and native woods
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» Relevant System Background:
Geotech report indicated site had variance
in quality of soils

Installed permanent dewatering system
before actual construction

Foundation utilizes 18" strip and column
footings w/ 5” slab on grade

First floor makes use of a 12" heavily
reinforced two way flat plate concrete slab
Other floors use innovative Hambros Joist
3" slab on deck composite system

Delay in Permits and architectural approvals

pushed brick and cast stone exterior veneer [ Column Footing Construction |

facade construction to winter

Project Site:
Eagleview Town %
Square :

» Commercial and
Residential
Buildings
r,

v

v

v

v
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» Design and Construction Team:

» Owner: The Hankin Group

» General Contractor/Construction
Manager: Wellington Commercial
Construction
Architects: Minno & Wasko Architects and
Planner
Engineers: Liberty Engineering

v

v
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*Begn Fabrication and Shis in Farmenr©k
~Canstruct Farmwark sd Do Sepporting Actvites -
“itrip Formaark ad Plice Temparary Sharing |

: B
E=] » Decision Process Model
T » Situation: What is the process of
ek e decisions that construction industry

members make when selecting a new
formwork product?

T L

[ !.,.g ,mf,_,, » Previous research focused on the
: 1 l— selection but what is the process

behind that decision?
Goal: Can the decision process for
formwork systems be modeled?

-
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» CM @ RISK Contractual Relationship:
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The “Actual” On Stage The “Dedisions” a Diractor
Play | Asto .

i-e. “Romeo and Juli=t”

i.e “William Shakespeare”

Asto Mapping the Process of “Decisions”
Leading to and after Formwork Selection

|i.e. “Contractor” I

BOTTOMUINE:  Whatis the decision making process or "DVABSCE” that
the "WiILLIAR SHARESPEARE" of Contractors
have to PERFORBA when Selecting a Formwork System?

rork for Walls

|+ Main Acrce(s] Pertorming Process |———

KEY To

Mapping the

Formwork
Decision
Process -

» Three L X
Phases ! = |

» Design = A

» Pre-Con I

» Construction ‘ i

[y Condominiums
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» Generic » AE
Formwork »  Architect
Decision - » Engineer
Process » C
Model » Contractor

» SIMIF
» Supplier

= » Manufacturer
» Fabricator
» O
» Owner
» D-B
» Design-Build

[IEITY Condominiums
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» What happened on the Wellington Condominiums Project?

> el FIX BY

» [Con rac'tor'brought on later D SIMFIN=CIN
» Work dependent on developer in area » Empjoy CM
> Never used Hambro System Agefpt

» Hambro has integrated formwork syste ¥+ Hav

» PrerCon Construéiakﬁilli'ty- Meeting ;Colritr tof ad 2 chogmasgtructability
» Ystem formdork OR change eftird design | Inpul
) s—NO.Checks and Balan erslpodis proper

: charnels of
4 TaC@ECI$ion
processes
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» What can we take out of this?

»  Proven Design-Build to be a worthwhile investment and will continue to grow

» Ideal Process: Contractors are encouraged to explore new formwork products
and become educated as to the latest most productive systems on the market
today.

» If an Owner and A/E are not experienced, it will lead to a possible loss in the
Contractor’s ability to learn and make rational constructability decisions and
create an increased vulnerability in the project budget and schedule.
(Wellington Condominiums Scenario)

» Forincreased project success, a Contractor should be implemented if an S/M/F is
to enter a formwork decision process.

» The correct products for a construction project enter under the influence of a
Contractor. While the probability of incorrect products for a construction project
enters without the influence of a Contractor.

» Generic and ideal decision processes promote different ways for S/IM/F to conduct
business. Savvy S/IM/F knows this and benefit greatly from it!

U!E"ifl!iﬂl Condominiums
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Decision Process Model

» What is the Most Ideal Formwork Decision Process Model?
» Answer: Design-Build
» From research and modeling the decision process model:
» 5 participants and 9 processes eliminated
» Design and Pre-Con Phase get compressed and decisions are made
early on with all parties involved

» Proven statically why a Design-Build contract succeeds over a traditional
format.

» Advantages: Wasteful processes gone, better communication lines, faster and
more productive working environment with the project team, reduces friction and
creates a decrease in budget and schedule.

» Disadvantages: Upfront cost due to the Contractor's early input.

U!E"ifl!iﬂl Condominiums
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Decision Process Model

» How can this
information be utilized
in a more readily
fashion to construction
industry personnel?

» An interactive web tool
called: “Formwork
Decision Process Model”
has been created that any
construction industry
personnel can interact with
to gain a sense of the
complicated decisions that
go into utilizing a new
formwork product.

U!E"ifl!iﬂl Condominiums
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» Hambro System
» Situation: Correct decision to be utilized

on the Wellington Condominiums Project?
Are other systems a better alternative to
the Wellington Condominiums Project?
Goal: What type of construction project
would best benefit from using the Hambro
System?

v

v

[y Condominiums
Butllig For the Futare

> Whaisisithatktambro
Systerm®ization of load bearing

walls is
> Ad t on a flat concrete

i 1
SpBARISEIRPEYAM¥RIE Can
Begiaran the next level without

) Er| Ejgﬂﬁgﬂring orre-
e
Crew. members.

3 L.

linear
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57 EXCELLENT

GOOD

(QUALITY CF NOISE CONTROL)
EMPIRICAL PERFORMANCE SCALE
REF, H.U.D. AIRBORNE NOISE GRADING CURVE
MARGINAL

POOR

5 REQUCTION OF LOUDNE S REFERENCED TO 1004 AT 6TC 0
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» Was the Hambro System a Correct Choice?
» Answer: Show Me ‘The Report Card’

g g T
b Utilpssdstaetijpistgonhetal
GeBKeRIiRTSEPb e B
EEiling:
> Uses Mg‘al Stud Walls similar|to
assem!

| Epicore MSR Comgosite Floor System

For Ratns: i

Hambro System
Compasite Drsign ¥ -
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> Mdip ﬂmmmammmmtrmlhﬂjwemwmmsms°
Heaojbet
Highlgistgidranusiesive system
AbofSIBAIkNRAYesr the living spaces
Cbn§ﬁ'ﬂm\% ?ﬂqmémﬁ\grmﬁﬁm¥%cuon process

»

»

»

»

; gﬁ\;eﬁteuuve J%‘tS?Sp.?C%g ar¥8 %omposne Deck System:
Whep i RSt

»

hep ig, JRdise HAMBRO -
Reppdma,dmsmgpﬁém@gd Unitormity Throughdu®  Se€lect for Project

designt  No Joists or formwork req.

» Faster and more
Remm Fla0ESYRRbuses, alls, Aipof@nVentonal constriiction
. - methodology
g?,:d Qﬁ:&% eqmresf?mmem Homes, Hospitals, Horelp, %mmmﬂlﬁ%ad
Shoring and Re-shoring: Required walls and do not have to
» GRADE: 77 85 GOOD-GREAT worry about changing
system

he building
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> Isit Fossible that a Mat Slab
would be better than strip and
column footings??
» Answer: Yes, it is possible
» Rule of Thumb: Mat foundation is often

constructed when the sum of individual footing
areas exceeds about ¥z of the foundation area.
»  Wellington: 45.95% < 50% SUM (Very Close)
> Foundatlon Problems
Bearing Capacity of soil is very low. (3.5 KSF)
> Very large footings are required, at a cost
disadvantage.
Soil under footing is very compressible, with the
using or

settlement.

Good bearing soil is deep.

Varying subsoil conditions within building
perimeter.

[ETY Condominiums
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» Foundation Redesign
» Situation: With poor subsurface
conditions prevalent, cost and time
spent to rock excavate to get to suitable
bearing conditions, putting in an extensive
permanent dewatering system, weeks of
delays that would push back the facade
construction to the winter months, and the
structural engineer specifying the use of
6,000 PSI concrete for footings.
» What do you do??

» Goal: Redesign to Mat Slab

U!E"Iﬂ!iﬂl Condominiums
B
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» Original Estimate and Schedule
» $357,119 + $253,159 Change Orders = $610,278
» 83 Work Days = 17 Weeks

» Mon 1/16/06 — Mon 5/1/06 (Delays added 3
Weeks+)

Foundation Column

U!E"ll'l!iﬂl Condominiums
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»

v

» Mat Foundation Redesign
» Utilized PCA MAT® Software
by Structure Point
» Main Load Data Input:
» Earth Engineering

» Estimate and Schedule Impacts
> $1,095,994 (2.5X More)

| uinding Desipe st Construction Hosdbosk by Menitt |

» Column loads will not exceed
473 kips

» Wall loads will not exceed 10
kips per lineal foot.

» No unbalanced moments or
lateral loads are imposed on the
columns and walls.

» Total settlement must be less
than one inch and the
differential settlement to be
within tolerable limits.

PCA MAT® Interface

E||If|!|§l Condominiums
B o the Fulure

Construction: No increase or decrease in
project schedule.

> Start and finish on same days.
Substructure: Increase by 17 days.

»  Start on the same day but finish at a later

time.

Foundation and Columns: Increase by 22
days.

» Starton the same day but finish at a later

Superstructure: Decrease by 17 days.
> Start time will be pushed back but will finish
on the same day as the original schedule.
(DUE TO FLOAT IN SUPERSTRUCTURE
PHASE- Project Team w/ Hambro System —
Uncertainty)

E||If|!|§l Condominiums
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| Foundation Redesign

PCA MAT® Analysis Results Chart

Max Contours | TWP. AS [sqin/ft) | TYP. Rebar iz & Cortours
120) 2.306|Good 258
3 108 2.316{Goed 233
= 9| 2,328 Goed 2004
= & 2343/ Goud 1514
7| 2.361|Goed 1555
= ! 1296
m 2405 Okay L037]
sasfsotn el
< | 0455050 01518 i sizes)
'._E 1 2.545 |Bac 0259 iz sizes)

Thick
-  —
e afn s e el

Thin
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> WilkaiManSkjusebasteheib EPst:
» StiseritiSboigiiva foe®atport Card’

: jeotrm]

c::i'DT"wouId be beneﬁplal i

| “6tRET means an
"“ﬁér quality and

u-n..cwerall for this pidject

-Fﬁ -Mat foundaﬁon sSyste
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» Facade Integration
» Situation: The project team is now faced

with a dilemma...The fagade construction
cannot start early and in fact will be
delayed, facade construction will start in
the winter time which will lead to
decreased productivity and increased
project schedule and budget, a masonry
subcontractor that is very difficult to work
with, and no general condition line items
for temporary shelter and heating. What is
the project team to do?

» Goal: Integrate facade components

E||Ir|!|§l Condominiums
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aﬂgir@@ﬂmﬂi@andeﬁmdwﬂmegraze the
m;bput rumlng the archnectural style and vision

of t rl

A&gglugrwn e lgcawho%lrgl%is be placed when

WantlﬁgWEHéWQ@ﬂM%dﬂ‘é’%ral style and vision of

v

aheaqd of scheau e to make L up “for lost t|me’> —

Balcony Construction

»  Due totheformwark in nlace for th L
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> Why GarPrefRstS out?

3 &i%éagwgrﬁarlier on in project
BRclprOeR R RIE fanbla6nstAfbipA Manufact
contRSMYIEHAIBREH Pre cast panels within the log

N sPBItés tacadrptitnilindietivgasddfisbout 2 hours
neceSsanomiriomdepinjte sitbcontractor or
general conditions

v
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» Construction and Structural Implications
» Current load bearing metal stud walls will not have
enough structural integrity to withstand the loading of
the Pre Cast Panels

grTootrL. [hese
upported and total height (4
stories) of on average 10’ and 40’ respectively.

»

 Connection Detail |

Condominiums
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» Pre Cast Estimate and Schedule
» Total: $767,909
» 1.96 Times the Original Cost
» 12 Work Days = 2.4 Weeks
» Mon 1/8/07 — Tue 1/23/07
» 4.8 Weeks Saved on Schedule
» Due to decrease in schedule will result in a net savings of: $47,275
» Developer — Move 48 homeowners and family into development ($$$ in
revenue from condominiums, food and living costs, restaurants, shops,
entertainment, and other areas.)
» General Conditions savings and value of spending 4.8 Weeks on other
projects

oruzon oL ey
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» What would Wellington Condominiums look if utilized thin
brick pre cast panels?

Condominiums

Buillng For the Future

» Construction and Structural Implications
» 100 Ton Amquip Lattice Boom Crawler Crane Works
» Dimensions
» Length: 15 typical (up to 60’ +)
» Height: 7' typical (up to 14°)
» Thickness: 7" typical
» Wellington Condominiums (20’ x 10" x 7%)
> Weight (20'x 10' x 7”)
» 150 Ibs /ft"3
» 875 Ibs./ft
» 17,500 Ibs./panel ~ 8.75 tons/panel
» Productivity
» 40 man hours/panel
» 8-15 pieces/day
» Cost
» $30-$35/ panel

Condominiums
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> PocRTasIa¥irer Not To Pre Cast...That is the question!
» Wty ook at the ‘Report Cards’
» Large schedule reduction

e i YpitigheT Safety and increast

leee™ ™% Higher quality; GOntfols
A el

s » Increase.profits

onat cost'd

=p4f utilizing thg Hal

structura
ToTAL _
[irerage
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" LYNN STONE
sign and Fabrication

» Final Thoughts

» Future: Continual growth in building and
respecting the communication of the
decisions and processes between project
participants early on

» Design-Build Philosophy

» Many ways of solving the equation of

design and constructability
» How well you solve the equation is for ‘the
report card’ to decide

» Special Thanks To:

» Architectural Engineering Department
Hankin Group and supporting mentors
» Family and Friends
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