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Introduction

¢ Project Information & Background
¢ Courtyard Infill Structure Design

* Precast Panelized Masonry System
¢ Infection Control Risk Assessment

*R : Getting to Know the Owner
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und

bee Vogel * Frederick Memorial Hospital

+ Private not for profit opened in 1902
+ Currently a 298 bed

Construction Management

*Phase 4 is the last phase in a 6 year construction initiative (Project 2000)

Frederick Memorial Hospltal * Project 2000 Phase IV Additions & Renovations:

+ Complete Renovation of the G wing

Project 2000 Phase IV e interior courtyard of the € reviously a garden, to be infilled to create more

usable square footage for each floor in the wing

Addiﬁons & Renovaﬁons "\m\ red brick envelope to match existing facility

).2 Million cost

Frederick’ Maryland « 11 month schedule, July 2005 through May 2006 FREDERIC

* Hospital remains in operation throughout construction } “, ALTHC

2006 Architectural Engineering Senior Thesis, Dr. David Riley Advisor

e Implications nclusion

Abe Vogel 42’ (east-west) x 40’ (north-south) cast-in-place concrete

Construction Management * Four “olumns each with (10) tically and a 10’ x 107

,"thick drop panel at each floor level

: : ! +97 thick conerete reinforced with #5's at 9” o.¢. in the top of the slab
Frederick Memorial Hospital

and #4’s at 8” o.c. in the bottom of the slab

ProjeCt 2000 Phase IV *Slabs cantilever out from columns
Additions & Renovations
Frederick, Maryland

2006 Architectural Engineering Senior Thesis, Dr. David Riley Advisor
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Courtyard Infill ture Design
[Proposed Desiga]___ Design Ui

* Structural steel system with concrete slabs on metal deck

*Design intent is to eliminate the need for columns in the middle of the infill without altering the

floor plan too much

*The new design places the columns at the exterior of the floor area minimizing the need for

cantilevers

* Constraining the design is the fact that the floor area is surrounded by corridors, making it

impossible to simply place columns at the four corners of area.

- design consists of 2 columns spaced 217 apart along the north and south side of the arca,

and 1 column in the middle of the 40 span in each the east and west sides

*Three mair ders span the 40 in the north-south direction.

ting Desig 2y ¢ Implications aclusion

o Slab designed as a 5” concrete slab on USI Lok-floor with 6x6

W1.4/W1.4 Mesh

¢ Beam and column sizes, the number of shear studs, as well as the
footer sizes were calculated in RAM Structural S
*The structure consists of the W10x33 columns with the following

girder and beam sizes: W8x10, W16x26, and W16x31

¢ Each column on the north and south side has a x 1’6” thick
footer that is reinforced on the bottom with 10 #4 bars each way
*The columns on the east and west side have 3’ x 3’ x 1’6” thick footers

that are reinforced on the bottom with 6 #4 bars each way.
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Courtyard Infill ture Design

Design Proposed Desig Design Usii

* New Design has an impact architecturally

*No longer any columns in the interior of the floor plan allowing for greater flexibility

+ Columns now fall in corridors at certain areas, and in kitchenette on 24 floor

+ Corridors still meet IBC Section 1016.2 minimum width of 72” for healtheare facility
* Steel structure results in a floor cross section of 8” thicker than with a
concrete structure

* Height of the duct in the area is 107, and the largest pipes are 1-1/2"

24 Floor

0 ard b e Desigl
ost Implicatio
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Estimate Total $193,149
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¢ The courtyard infill structure takes 3 weeks (15 days) less to constru
as structural steel with slab on metal deck rather than cast-in-place

concrete

*The main reason for this difference in construction times is because of

the discrepancy in production rates between cas ce and structural

steel

Descriptio > ou
Foundation Rebar for Column Footings oW 5 COWT
Concrete for Column Footng, 5000 PST [ 1oy
Supersnucure | 8320 | 650 WEAWL Mo i SOD) 802 SQs 271 5Q8 s2001
3811 | Concree for SOD R oy 720 /CY 56016
Machine Trovwel Fnih 035 sk
A8 Shear Studs 136 /A
5120 | Stcel [Beams G573 OWT
3120 | Steel 1 Giders 9 OWT | s _ewr
5120 | Scel  Columns W1 OWT | as7s owr
3510 || USD Lok Hoor Deck st 15 st
7810 | Cementions Fireprooing 2006 BDFT DT
Dccrease in Crane Tie (15 days per chedule) 15 DAy 1315 /DAY
L General Conditions 2 WK | s WK
Location Modifier - Hagersomn 059

‘Estimate Total
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Precast Panelized Masonry Syste!

alysis  Structural Implications Cost Implications ations

Moisture An: 4

*The existing walls built over 50 years ago are just 2 layers of brick
separated by a layer of grout
*The existing facade design entails constructing a brick veneer wall in
front of the old facade

*The designed fagade consists of standard 3-3/8 brick, a 27 airspace, 2” of rigid insulation,

and damproofing sprayed on the exterior of the old fagade

¢ The proposed design for the facade consists of manufactured precast

masonry panels instead of hand laid brick veneer
*The panels Scott System Inc. Brick Snap© panels, 5 %47 thick concrete with %” thick thin
bricks cast on the concrete

+ Each panel 20" long by 11 tall; 4 panels span from foundation to roof

Conclusion




Abe Vogel
Construction Management

Frederick Memorial Hospital
Project 2000 Phase IV
Additions & Renovations
Frederick, Maryland

2006 Architectural Engineering Senior Thesis, Dr. David Riley Advisor

Abe Vogel
Construction Management

Frederick Memorial Hospital
Project 2000 Phase IV
Additions & Renovations
Frederick, Maryland

2006 Architectural Eng;

ineering Senior Thesis, Dr. David Riley Advisor

Precast Panelized Masonry System
Heat & Moisture Analysis U Value Analysis

Facade Design

*The old f:

the German program Wiirme-und Feuchtetransport Instationir (WUFI)

> program calculates simultaneous heat and moisture transport
through building envelopes taking the following into account for the
calculations:

« thermal conduction, enthalpy flows thre

moisture movement with phase chany
wave solar radiation, nighttime I

ad apor diffusion, solution
diffusion, capillary conduction, surface diffusion, ete.

* Design intent is to see if the precast panel performs adequately when
compared to the brick veneer

Precast Panelized Masonry Syste!

Design Heat & Mc Analysis | U Value Analysis  Structural Implications

* Proposed precast panels perform the same as a brick veneer

*Both the panels and the veneer are more stable in terms of heat and
moisture transfer than the existing construction, and a marked

improvement

uctural Implications

ade, and the existing and proposed designs were analyzed

Cost Implications

Schedule Implications

Conclusion

¢ Implications

rior wall during 1 week period in January f

Schedule Implications

Conclusion

Jld fagade, existing veneer design, and proposed panel design




Precast Panelized Masonry System @

Structural Implications Cost Implications Schedule Implications Conclusion

Abe Vogel « For Frederick Maryland, with 5000 heating degree days, ASHRAE Old Facade

standards dictate that a non-residential f: should have a maximum

: . e o
Construction Management DS o Ragmitortorg el | Uincl vindows [ 04755

*The existing construction of the walls is definitely inadequate, but the

Frederick Memoria.l HOSpital brick veneer and the precast panel with insulation both meet the
Project 2000 Phase IV | iAo
Additions & Renovations
Frederick, Maryland

2006 Architectural Engineering Senior Thesis, Dr. David Riley Advisor

Brick Veneer

Precast Panels

T

@
Moisture Analysis st Implications S Conclusion
Abe Ogel « Existing design calls for brick veneer to bear on existing foundation

COIlS Cﬁon MaIla.gement *The extra weight of the panels compared to the brick veneer requires

the existing foundation to be retrofitted to accommodate the extra stress

Frederick Memorial Hospital
Equivalent 20 wide by 11" high area

Project 2000 Phase IV Brick Veneer | Precas Panel
_7975 Ibs _16038 lbs
Additions & Renovations

Frederick, Maryland

2006 Architectural Engineering Senior Thesis, Dr. David Riley Advisor
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Manufacture and Deliver Precast Pancls | 15772 SF 35 /SE
Cranc for Panel Erection |20 oay 1515 /DAY 260
O L 10 dl1dgc€ C
= Loss General Conditions [ Wk [ s wk LA
Location Modifir - Hagersionn 089 61051
Estimate Total 346,881
cac C Or1la OSpI1td

Brick Vence:

A Q s Location Mo
adiao \ Oovauo

" standard brick with polystyrene cavity insulation | 15,772 | SF | 268 /SF

Hagersionn 0.89
Estimate Total

& Moisture Analysis Cost Implications hedule Implic

Abe Vogel *The brick veneer will take 54 work days, whereas the precast panels
will take 30 work days

Construction Management

he main reason for this difference in schedule length is because of the

discrepancy in production rates between precast panel erection on brick

Frederick Memorial Hospital et com
Project 2000 Phase IV * Other factor to.consider:

e design must be 100% complete before panels are manufactured

Additions & Renovations
Frederick, Maryland
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*The schedule savings allow for the hospital to be dried in faster
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Precast Panelized Masonry System

L nalysis Structural Implications Cost Implications Schedule Implications

«In terms of heat and moisture transport a system of precast pancls with rigid insulation performs
just as well as a brick veneer facade

*The panels need the rigid insulation in order to meet ASHRAE standards

Conclusion

*The panels require a new foundation to be constructed to support the extra weight that the

panels have versus the brick veneer
* A crane s introduced to the site plan, but there is not longer the need for scaffolding
*The precast panels are more expensive than the brick veneer

* One month is saved on the schedule, and the building is dried in faster

Infection Control Risk Assessment

Infection Control Actions (1] Methods

* CDC estimates healthcare associated infections account for an
estimated 2 million infections, 90,000 deaths, and $4.5 billion in excess

health care costs annually

+CDC, AIA, and APIC all strongly support the implementation of an
infection control risk assessment on a construction project
*“a multidisciplinary, organizational, documented process that focuses on reduction of risk
from infection; acts through phases of facility planning, design, construction, renovation,

facility maintenance, and coordinates and weighs knowledge about infection, infectious

agents, and care environment, permitting the organization to anticipate potential impact.”

(

®:

nclusion

10
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Infection Control Risk Assessment
ICRA Analy. Infection Ce

« An ICRA was performed to determine if the proper precautions were

being taken at FMH

round Information

For this analysis the “Infection Control Risk Assessment Matrix of
Precautions for Construction & Renovation” distributed by APIC was
used

ries of questions identifying aspects of the project that will dictate the

risk of infection on the project

Infection Control Risk Assessment

ground Information ICRA An sted Infe Control A
* All HVAC returns in the construction spaces should be completely
sealed off with plastic
¢ Temporary wall partitions that are completely sealed around the edges
should be constructed separating the construction area from the hospital
¢ Negative pressure utilizing HEPA filtration should be maintained in
the zones adjacent to the hospital

* Testing should be performed daily to ensure that the area around the
temporary barriers is indeed in negative pressure when compared to the

hospital on the other side of the ba

(X
Implications of ICRA Comparison to FPMH Methods Conclusion

* All above ceiling penetrations from the construction area into the
hospital should be completely sealed

 Place sticky mats at all construction entrances into the building. This
will prevent excess dust and dirt from being tracked inside.

* Construction debris should be wrapped in plastic, sealed, and HEPA-

filter vacuumed before removal from the construction area.

* Debris and construction tools should be cleaned daily to prevent build

up of dust and microorganisms

11
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Infection Control Risk Assessment

Background Information ICRA Analysis Suggested Infection Control Actions

* Construction manager must take the lead and stress the importance of

infection control to the subcontractors
* Subcontractors on this job are not specific hospital contractors

¢ Infection control can be expensive

Infection Control Risk Assessment

Background Information 1C Analysis red Infection Control Actions

« AlILHVAC returns in the construction spaces should be completely sealed off
with plastic

«Temporary wall partitions that are completely sealed around the edges should
be constructed separating the construction area from the hospital

* Negative pressure utilizing HEPA filtration should be maintained in the zones
adjacent to the hospital

* All above ceiling penetrations from the construction area into the hospital
should be completely sealed

# Place sticky mats at all construction entrances into the building. This will
prevent excess dust and dirt from being tracked inside.

« Construction debris should be wrapped in plastic, sealed, and HEP,
vacuumed before removal from the construction ar

* Debris and construction tools should be cleaned daily to prevent build up of

dust and microorganisms

OF

ns of ICRA Comparison to FMH Methods Conclusion

®
Comparison to FMH Methods Conclusion
* Additional precautions being taken above suggestions from ICRA:
« Interim barriers installed before temporary barriers constructed

* Preventative measures during site construction

12
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that “owner” ra

Infection Control Risk Assessment
Intection €
important on hospital construction projects
« After performing ICRA several specific methods for minimizing
infection risk we! tified
* Some implications were the need for getting contractors to understand
the importance of minimizing infection risks, and the need for

maintaining the infection control budget if money starts to becomes tight

* When comparing the results of the assessment to what is actually being

done ¢ sparent that all necessary precautions are being made

Research: Getting to Know the Owner

[ Research Background ummary of Results Recommendations

At the 2005 PACE Roundtable industry members lamented the fact

consists of one person.

*The end result of this research will be a description of the different
entities in an owner, describing what characterizes them and what is
important to them, and recommendations on how to get to know the

owner.

PAGE The Partnership for Achieving Construction Excellence

Implications of IC

WIGHEST Rid Gromy

nclusion

* Survey sent out to various contractors containing questions pertaining

to getting to know and communicating with the own

«How do you get to know and communicate with the president?

The CFO? The operator? The end user?
* What do they like? Or dislike?
* What complexities does multiple “owners” cause?

*Who is the hardest to get on your side? The easiest?

13



Research: Getting to Know the Owner
Summary of Results Recommendations Conclusion

Abe V()gel * Other complexities:

picture issues, budget and schedule *Too many opinions

Construction Management R + Too much communication

* Hard to figure out who is in charge in different situations
1 flow, more specifics than president

Frederick Memorial HOSpita.l * Verbal communication, monthly reports as well

*End us

PrOjeCt 2000 Phase IV * concerned about quality and design

+ Involved on project level

Additions & Renovations iEelog

* Performance of building
Frederick Maryla_l’ld  Involved on project level
ed

2006 Architectural Engineering Senior Thesis, Dr. David Riley Advisor

« CM occasionally has to play | eeper between owners

¢ Hard to gain trust of those with little construction experience

Research: Getting to Know the Owner

ound mmary of Results Recommendations nclusion

Abe Vogel ¢ Trust must start at the top
COIlStI'qulOIl MaIla.gement to face meeting between president and project executive ‘
* Meetings should be held when project is not running as smoothly ' ‘
Ny e

Frederick Menlorial Hospita_l 1y to involve the groups as early as possible
PrOjeCt 2000 Phase IV * Foster an environment of honesty and trust
Additions & Renovations
Frederick, Maryland

2006 Architectural Engineering Senior Thesis, Dr. David Riley Advisor
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Research: Getting to Know the Owner

round Summary of Results mmendations
* Ultimately, the onus falls on the contractor

* Managing the owners is almost as important as managing the

subcontractors

¢ At the very beginning of the project, before construction has even

started, the contractor should assess the situation

*In the end it will come down to time and money

Conclusion
Acknowle ats sestions

he structural steel system was superior in terms of cost and schedule
when compared to the existing cast-in-place
¢ The precast masonry panels provided adequate thermal and moisture
resistance when compared to the existing brick veneer, but was more
expens
¢ The infection control risk assessment provided precautions that

should be taken, and FMH has followed those precautions

* Industry research showed that having many owners adds complexity to

the project, but with proper action this can be alleviated

15
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