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Delivery 
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BUILDING STATISTICS 

Purpose:       Residential Treatment & Respite Facility for 
Pregnant  &  Postpartum  Women  with  SUD

         
            

Spaces:      Behavioral  Health  Building,  
 

Primary
 

Care, 
   

Rehab
 and supportive services Building:    Clinic, Residential-20 Beds; 

Conference
 

rooms,
 

Classrooms,  Admin  Spaces       
 Material:

 

Prefab
 
Modular

 
Structure

   

, Sandwich

   

Panels,

 Aluminum

 

Panels

 

and

 

Storefront

 

Style

 

Glass

 

Curtain

 Walls

 

ARCHITECTURE 

Main Floors: Ordinary Steel Construc on with 
Concentrically braced frames. 

Roof: metal decking on Open Web Steel Truss 
Founda on: Spread Foo ngs on Structural Fill or 

Undisturbed Earth 

STRUCTURAL 

Ven la on: Dedicated  Outdoor  Air  System  with  VAV’s   Hea

 Loads:  Gas  Fired  Parallel  Boilers  supply  AHU’s  
and  Reheat  Coils  at  VAV’s 

 Cooling  Loads: Cooling  tower  with  2  Dual  
Centrifugal

 
Chillers  supply  AHU’s  and 

DOAS/VAV
 

System
 

       

MECHANICAL 

   
   

 

Power Distribu on: Two Switchboards  
  3,000A 480/277V 3PH 4W  
Step Down Transformers: Mul ple per floor for 

208/120V Loads 

ELECTRICAL 

             

Building A: 2 stories, 12,950 
SF Building B: 1story, 8,500 SF
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The following report contains information and analyzes related to the construction of Residential 
Treatment and Respite  Facility in Maryland .  The initial sections contain background information and 

data

 

pertaining to the project , followed by four analyzes created to theoretically study the 

Constructability,

 

Schedule Acceleration and Value Engineering of a construction project. The framework 

for

 

this

 

report

 

is created by the      Construction Management Team of Orpe Human Rights Advocates and 
Architectural Team from AGLA Consulting.

 

Analysis

 

One:

 

Maximizing

 

BIM

 

Investment

 

The

 

use

 

of

 

Building

 

Information

 

Modeling,

 

BIM,

 

on

 
Orpe

  
Residential

 
Treatment

 
Facility

 

was

 

an

 

effective

 

way

 

to

 

facilitate

 

trade

 

coordination .

  

Using

 

BIM

 

assisted

 

in

 

coordinating

 

the

 

large

 

amount

 

of

 

MEP

 

systems

 

in

 

areas

 

confined

 

by

 

low

 

floor

 

to

 

structure

 

heights

 

and

 

the

 

desire

 

to

 

eliminate

 

field

 

clashes

 

of

 

these

 

components.

  

While

 

this

 

decision

 

was

 

one

 

great

 

way

 

to

 

coordinate

 

MEP

 

Systems

 

there

 

are

 

many

 

uses

 

that

 

can

 

make

 

BIM

 

efforts

 

more

 

beneficial.

  

Building

 

Information

 

Modeling

 

can

 

be

 

much

 

more

 

than

 

a

 

3- D

 

clash

 

detecting

 

model

 

if

 

the

 

goals

 

and

 

uses

 

are

 

defined

 

early

 

on

 

in

 

a

 

project.

  

This

 

critical

 

industry

 

issue

 

of

 

high

 

initial

 

costs

 

associated

 

with

 

BIM

 

can

 

be

 

justified

 

if

 

the

 

end

 

results

 

and

 

valuable

 

inputs

 

of

 

Building

 

Information

 

Modeling

 

are

 

maximized.

  

This

 

topic

 

was

 

a

 

Critical

 

Industry

 

discussion

 

at

 

the

 
Orpe

 

Charity's
 

Construction
 
Management

 
Team

 

Roundtables.

  

Analysis

 

Two:

 

Optimizing

 

Value

 

Engineering

 

Analysis

 

two

 

looks

 

at

 

some

 

possible

 

Value

 

Engineering

 

(VE)

 

Solutions

 

to

 

clear

 

the

 

hurdle

 

of

 

“LEED”

 

elements

 

being

 

excluded

 

from

 

the

 

VE

 

Process.

  

The

 

pre-engineering structure steel frame,  metal stud 
crete, slab-on-grade foundation, and green

 

roof

 

will

 

be

 

at

 

the

 

center

 

of

 

this

 

analysis

 

and

 

investigation . 
We focus 

 

into

 

the

 

impacts

 

of

 

the

 

green

 

roof

 

on

 

other

 

building

 

systems.

  

Value

 

Engineering

 

that

 

dismisses

 

LEED

 

elements

 

can

 

unknowingly

 

overlook

 

cost

 

effective

 

benefits

 

that

 

can

 

add

 

real

 

value

 

and

 

reduce

 

total

 

project

 

costs

 

and

 

schedule.

 

Analysis

 

Three:

 

Alternative

 

Exterior

 

Wall

 

Assemblies

 

Exterior

 

enclosure

 

is

 

a

 

major

 

schedule

 

risk

 

to

 

the

 

projects

 

timely

 

completion.

  

The

 

current

 

design

 

for

 

the

 

exterior

 

walls

 

is

 

exterior

  

modular

 

panels

   

.

  

Issues

 

that

 

come

 

from

 

use

 

of

 

a

 

CMU

 

wall

 

are

 

its

 

duration ,

 

weather

 

impacts ,

 

cleanliness

 

and

 

ability

 

for

 

changes

 

and

 

acceleration

 

during

 

MEP

 

rough

 

in.

  

Analysis

 

three

 

will

 

develop

 

and

 

evaluate

 

two

 

alternate

 

assemblies.

  

The

 

path

 

to

 

this

 

topic

 

began

 

with

 

a

 

site

 

visit,

 

during

 

which

 

the

  

engineers

  

analyzed

 

the

 

environmental

 

impact

 

of

 

the

 

project

 

and

 

advising the

 

easy

 

assembling

 

building

 

prefab

 

house

 

built

 

with

  

cost

 

saving

 

light

 

weight

 

building

 

wall

 

panels.

            

      

      

              

               

                

                 

       

EXECUTIVE SUMMARY 

ORPE Charity



The
 

Orpe
 

Charity 's
 

Residential
 

Treatment
 

and
 

Respite
 

Facility
 

will
 

be
 

a
 

21,400
 

gross
 

square
 

foot
 

new
 

facility
 

divided
 

in
 

two
 

buildings
 

(A)
 

and
 

(B).
 

Building
 

(A)
 

will
 

serve
 

for
 

Residential
 

and
 

Respite
 

Center
 

dedicated
 

to
 

house
 

pregnant
 

and
 

postpartum
 

women
 

with
 

substance
 

use
 

disorders
 

(SU)
 

and
 

their
 

infants
 

.
 

The
 

building
 

(A)
 

will
 

have
 

24
 

rooms
 

and
 

24
  

beds,
 
nurse

 
station ,

 

control
 

center
 

,
 

commercial
 

kitchen
 

,
 

eating
 

,
 

visitor
 

rooms
 

,
 

psychologist
 

and
 

mental
 

heath
 

specialist
 

offices
 

,
 

rehab
 

specialist
 

stations ,
 

conference
 

room ,
 

classrooms
 

for
 

training
 

and
 

skills
 

building ,
 

computer
 

lab,
 

beauty
 

salon ,
 

and
 

fitness
 

center .
 

The
 

facility
 

of
 

a
 

size
 

of
 

74'x
 

183 '
 

or
 

8,
 

450
 

SF
 

is
 

designed
 

to
 

conform
 

the
 

SAMSHA
 

requirements
 

of
 

OTP .
 

Treatment
 

Programs
 

include
 

MAT
 

(Medical
 

Assisted
 

Treatment
 

),
 

and
 

holistic
 

treatments
 

-
 

self-sufficient
 

income
 

programs
 

including
 

vocational
 

education
 

and
 

self-efficacy
 

programs .
 

This
 

newly
 

developed
 

STEM
 

Concept
 

allows
 

participants
 

to
 

learn
 

in
 

a
 

very
 

practical
 

and
 

hands
 

-on
 

manner
 

.
 

The
 

STEM
 

requirements
 

allow
 

for
 

integral
 

design
 

of
 

classroom
 

and
 

laboratory
 

spaces
 

.
 

An
 

emphasis
 

on
 

using
 

the
 

most
 

current
 

classroom
 

technologies
 

.
 

Classrooms
 

will
 

use
 

interactive
 

smart
 

board
 

technology .
 

The
 

building
 

(B)
 

is
 

dedicated
 

to
 

serve
 

as
 

a
 

community
 

primary
 

care
 

health
 

clinic
 

and
 

capacity
 

building
 

and
 

educational
 

building
 

.
 

This
 

2
 

stories
 

building
 

of
 

a
 

total
 

size
 

of
 

14950
 

SF.
 

The
 

building
 

will
 

seat
 

primary
 

care
 

clinic
 

and
 

coordinated
 

supportive
 

and
 

social
 

services .
 

The
 

building
 

seats
 

the
 

following
 

services :
 

reception
 

area
 

,
 

nurse
 

station
 

,
 

4
 

exam
 

rooms
 

,
 

procedure
 

room
 

,
 

doctor
 

/physician
 

offices
 

,
 

labs,
 

and
 

intake
 

rooms
   

. The

 

  

educational

 

and

 

skills

 

building

 

component

 

is

 

dedicated

 

to

 

low-incomes

 

from

 

the

 

status

 

of

 

insufficient

 

to

 

the

 

status

 

of

 self-sufficient

 

incomes .

 

This

 

developed

 

STEM

 

Concept

  

draws

 

on

 

providing

 

professional

 

skills

 

to

 

participants

 

to

 

learn

 

in

 

a

 

very

 

practical

 

and

 

hands

 

-on

 

manner

 

.

 

The

 

STEM

 

requirements

 

allow

 

for

 

integral

 

design

 

of

 

classroom

 

and

 

laboratory

 

spaces

 

.

 

An

 

emphasis

 

on

 

using

 

the

 

most

 

current

 

classroom

 

technologies

 

.

 

Classrooms

 

will

 

use

 

interactive

 

smart

 

board

 

technology .

 

The

 
building

 
(B)

 
is

 
dedicated

 
to

 
serve

 
as

 

a

 

community

 

primary

 

care

 

health

 

clinic

 

and

 

capacity

 

building

 

and

 

educational

 

building

 

.

 

This

 

2

 
stories

 
building

 
of

 
a

 
total

 

size

 

of

 

14950

 

SF.

 

The

 

building

 

will

 

seat

 

primary

 

care

 

clinic

 

and

 

coordinated

 

supportive

 

and

 

social

 services .  The  building
 

seats
 

the
 

following
 

services :
 

reception
 

area
 

,
 

nurse
 

station
 

,
 

4
 

exam
 

rooms
 

,
 

procedure
 

room
 

,
 

doctor
 

/

physician  offices , labs , intake rooms , ant room , social works rooms , breakroom , manager officers , administration offices. the 
building  has  reserved  space  where  will  seat  services  such  as  coordinated  supportive  services  and  social  services.

Orpe

 

Human

 

Rights

 

Advocates

 

also

 

doing

 

business

 

under

 

Orpe

 

Charity

 

is

 

the

 

initiator

 

of

 

this

 

project .

 

The

 

organization

 

is

 

a

 

recognized

 

501 (C)(3)

 

entity .

 

The

 

project

 

will

 

be

 

implemented

 

in

 

partnership

 

with

 

the

 

University

 

of

 

Maryland

 

Baltimore

 
Washington

 
Medical

 
Center

 
.

 
The

 
overall

 
concept

 
that

 
Orpe

 
Charity

 
is

 
really

 
excited

 
about

 
on

 
this

 
project

 
is

 
that

 

it

 

will

 

be

 

the

 

first

 nonprofit  in  Maryland  to  promote  a  concept  a  rehabilitation  program  based  on  "All  in  One "  that  integrate

 

behavioral

 

health ,

 primary  care  ,  social  services  ,  legal  aid,  capacity  and  skills  building  within  the  purpose  of  moving
 

low
 

income
 

or
 

people
 

living
 

poverty
 

from
 

the
 

status
 

of
 

insufficient
 

incomes
 

towards
 

the
 

status
 

of
 

self
 

-sufficient
 

incomes . Programs are built within the 
concern

 
of

 
restoring

 
human

 
dignity

 
and

 
the

 
development

 
of

 
low-income

 
community of Maryland. Part of the programs that don't 

respond

 

to

 

the

 

criterion

 

of

 

the

 

project

 

MOM

 

will

 

be

 

made

 

available
 

to
 

the
 

public
 

without
 

discrimination
 

based
 

on
 

race
 

,
 

gender
 

,
 

religion,

 

ethnic

 

origin,

 

nationality,

 

or

 

sexual

 

orientation.
 

The
 

stakeholders
 

will
 

be
 

satisfied
 

with
 

the
 

effectiveness
 

of
 

this
 

after
 

being
 

implemented

 

in

 

Maryland

 

.

 

The

 

University

 

of

 

Maryland

 

Baltimore

 

Washington

 

Medical

 

Center

 

has

 

already

 

offered

 

support

 

to

 

the

 

project,

 

proving

 

that

 

this

 

facility

 

is

 

highly

 

regarded

 

and

 

public

 

in

 

Maryland.

BACKGROUND
A. INTRODUCTION

B. THE INITIATIVE
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Orpe Integrated Behavioral Health & Supportive Services 
Facility| Project MOM

Orpe Construction  Project  Management  Team (OCPMT ) is aware  that a successful  project  is established  when proper 

planning  and procedures  are implemented  systematically  .” Project  controls  encompass  the processes  , experience  , 

people skills, and tools used to plan, manage , monitor and mitigate any risk or event that may effect the cost and schedule 

of a project. These
 

controls
 

are
 

the
 

discipline
 

and
 

methodical
 

processes
 

used
 

to
 

support
 

project
 

management
 

methodologies
 that  focus  on

 
controlling
 

the
 

schedule
 

and
 

cost
 

of
 

the
 

project .
 

Orpe
 

Project
 

Management
 

Team
 

will
 

be
 

focusing
 

on
 

controlling
 the  following

 
tasks:

     
1.

 
Planning

 
&

 
Scheduling

     
2.

 
Risk

 
Management

 
(Assessment,

 
Identification

 
&

 
Mitigation)

     
3.

 
Cost

 
Estimating

     
4.

 
Cost

 
Management

 
&

 
Assurance

     
5.

 
Schedule

 
Management

 
&

 
Control

     
6.

 
Change

 
Order

 
Management

     
7.

 
Document

 
Control

     
8.

 
Supplier

 
Performance

     
9.

 
Project

 
Reporting

Orpe Construction P.  Mgmt  Team

The role of OCPMT is to bear responsibility for completing each project in accordance with the performance objectives 

outlined in the construction contract. 
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ORPE

 

Project

 

Management

 

Team

 

is

 

composed

 

of

 

project

 

management  consultants

 

and

 

project costs control

 

specialists

 
who

 
will

 
be

 
conveying

 
the

 
projects

 

status

 

and

 

direction

 

from

 

a

 

schedule

 

,

 

cost

 

and

 

risk

 

perspective

 

.

 

By

 

examining

 

the

 
trends

 
and

 
remaining

 
focused

 

on

 

all

 

areas

 

within

 

a

 

project ,

 

any

 

approaching

 

risks

 

potentially

 

impacting

 

the

 

project

 
schedule

 
or

 
budget

 
are

 
brought

 

to

 

the

 

forefront ,

 

initially

 

for

 

team

 

discussion

 

and

 

mitigation

 

.

 

Not

 

only

 

do

 

these

 

controls

 
clarify

 
the

 
gravity

 
of

 
trends

 

,

 

they

 

will

 

rigidly

 

be

 

documenting

 

all

 

facets

 

of

 

the

 

project

 

journey

 

for

 

future

 

reference .

 

Project

 
controls

 
are

 
essential

 

to

 

successful

 

project

 

and

 

program

 

management

 

,

 

regardless

 

of

 

cost

 

or

 

scope

 

.

 

”

 

PROJECT

 
CONTROLS

 
:

 
Establish

 

the

 

reporting

 

structure

 

and

 

customized

 

reports

 

,

 

thus

 

bridging

 

the

 

information

 

gap

 

among

 
stakeholders

 
Compile

 

and

 

access

 

the

 

projects

 

’

 

actual

 

progress

 

(schedule

 

&

 

cost

 

)

 

on

 

regular

 

intervals

 

to

 

leverage

 

trends

 
and

 
forecast

 

a

 

realistic

 

completion

 

Clearly

 

identify

 

how

 

approaching

 

risks

 

impact

 

the

 

projects

 

’

 

schedule

 

and

 

budget

 

,

 

and

 
drive

 

these

 

to

 

the

 

forefront

 

for

 

discussion

 

and

 

mitigation

 

if

 

necessary

 

.

 

Enable

 

complete

 

transparency

 

and

 

accountability

 

of

 

all

 

projects

 

WHAT

 

IS

 

A

 

PROJECT

 

CONTROL

 

DOCUMENT

 

?

 

A

 

project

 

control

 

document

 

is

 

a

 

formal

 

report

 

vetted

 

by

 

the

 

entire

 

project

 

management

 

team

 

that

 

clearly

 

conveys

 

the

 

project

 

’s

 

status

 

and

 

direction

 

from

 

a

 

schedule

 

,

 

cost

 

and

 

risk

 

perspective

 

.

 

These

 

critical

 

documents

 

contain

 

data

 

that

 

supports

 

forecasts

 

and

 

highlights

 

decision

 

points

 

to

 

ensure

 

that

 

the

 

project

 

remains

 

on

 

course

 

to

 

successful

 

completion

 

.

 

In

 

the

 

case

 

of

 

a

 

troubled

 

project

 

,

 

this

 

data

 

has

 

the

 

tenor

 

to

 

get

 

the

 

project

 

back

 

on

 

the

 

rails

 

for

 

a

 

satisfactory

 

conclusion

 

to

 

the

 

cycle.

As

 

a

 

project

 

and

 

program

 

management

 

team

 

working

 

across

 

all

 

sectors

 

of

 

the

 

built

 

environment

 

,

 

OCPMT

 

focuses

 

on

 
minimizing

 

risk

 

and

 

creating

 

opportunities

 

to

 

maximize

 

the

 

value

 

of

 

our

 

organization

 

’s

 

development

 

and

 

property

 
assets .

 

OCPMT

 

will

 

continually

 

be

 

building

 

on

 

a

 

strong

 

foundation

 

of

 

predictable

 

excellence

 

by

 

utilizing

 

years

 

of

 
technical

 

expertise

 

,

 

innovative

 

technologies

 

,

 

and

 

unrivaled

 

dedication

 

of

 

its

 

members

 

and

 

consultants

 

.

 

With

 

some

 

of

 
its

 

OCPMT

 

experts

 

having

 

an

 

extensive

 

history

 

of

 

mastery

 

in

 

project

 

controls

 

,

 

we

 

are

 

able

 

to

 

provide

 

valuable

 

insight

 
and

 

service

 

in:

    1) Project  Management : Some of the OCPMT have executed  projects  through effective  planning  , the right team , 

and rigorous controls  . our project management  approach  reduces risk and helps deliver projects in a consistent  and 

improved  manner  while  managing  a process  that  is demanding  and  complex , especially  when  under  acute  time 

pressure.
 
    2) Program Management: Our team members have experience of working with entities that organize the creation of 

the world ’ s most extensive  , sophisticated  and fast-paced programs  of work within the built environment  . They are 

consultants and are expert in providing independent advice , comprehensive support, and an unrivaled commitment to 

successful delivery . 

3) Cost Management : One of our utmost  goal is optimizing  cost performance  at every stage throughout  the program 

from day one. With  our breadth  of market  intelligence  , we will be establishing  project  viability  with a clean  , robust 

baseline  . From  inception  to post  -completion  , our network  of experts  provide  expertise  on cost  management  that 

ensures value for our organization when projects come in on budget . 4) Risk Management : By identifying risks at the 

earliest possible stage, effective mitigation strategies can be implemented to control and manage risk proactively . With 

our  systematic  approach  to Risk  Management  , OCPMT  will  be undertaking  a concurrent  cost  and  schedule  risk 

analysis that allows us to run multiple scenarios on the budget and program .
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Construction Project Management  

 

    

  

 

 

 

The original  project  was arranged  to be a Design -Build with CM at Risk.  Through  conversations  with 

involved parties, the project has morphed into a more structural steel  delivery.  Structural steel delivery  
l

 

 method  was  chosen  to  allow  the  project  to  begin  development  prior  to  completion  of  all  Construction

 Documents .   To  allow  for  completion  on  time  and  satisfy  the  wants  from  the  owner  in  the  time

 

desired

 created  a  scenario  that  would  be  best  fit  by  the       Structural  Steel  Delivery  Method . The  design  and 
construction  component  was  entrusted  to AISC  - Mrs . Stacy  Chu , structural  steel  specialistswas 
entrusted the duty of overseeing over the excusion of this project.

 

 

   Orpe Human Rights Advocates 
  

OWNER 

 DESIGN-
BUILDER/CM

 

 

 

 Evan Wivell

Associate 

ARCHITECT  

CE-Wiles Mensch 

Landscape- EDAW|AECOM 

Structural- ADTEK 

M/E/P- Setty and Associates 
International, PLLC 

Water- Water Technologies 
Acoustics- POLYSONICS 

Food Service- Nyikos 
Associates, Inc. 

Codes- Law-Miller 
Consultants 

ENGINEERS/CONSULTANTS 

Electrical- BK 
Truland 

HVAC 

Steel Erector 

Concrete 

SUB-CONTRACTORS 

GMP 

Lump Sum 

Figure 7: Integrated Behavioral Health Organizational Chart 

PROJECT DELIVERY SYSTEM 

 

Orpe Charity

  
   

AGLA

Orpe Integrated Behavioral Health & Supportive Services 
Facility| Project MOM

Consulting

Residential Treatment & R. Facility

AISC Structural Steel  
/Stacy Chu/-DC-
Baltomore

11



 

 
         

7560

 
Old

 
Telegraph

 
Road         Hanover, MD 21076

This

 

site

 

has

 

engineering

 

work

 

completed

 

for

 

landscaping ,

 

sewage

 

and

 

mechanical .

 

Ready

 

to

 
be

 
built

 
by

 

new

 

owner .

 

Feasibility

 

works

 

for

 

other

 

uses

 

by

 

original

 

engineering

 

company

 approximately  $2, 800-$3,000

Site
 
Amenities

 
*
 

Municipal  Utilities:  Water,  Electricity,   Septic

TRANSPORTATION

COMMUTER  RAIL

  

*
 
BWI

 

Airport
 

Commuter
 

Rail
 

(Penn
 

Line)

 
*

 
Maryland

 

Area

 

Regional

 

Commuter

 

Trains

 

Penn

 

Line

 

8

 

min

 

drive

 

3.5

 

mi

  

*

 

Dorsey

 

Commuter

 

Rail

 

(Camden

 

Line)Maryland

 

Area

 

Regional

 

Commuter

 

Trains

 

   

Camden

 

Line

 

9

 

min

 

drive

 

4.6

 

mi

 

airplane

 

icon

AIRPORT
  

*
 
Baltimore-Washington

 

International

 

Airport

 

11

 

min

 

drive

 

4.2

 

mi

PERTY

 

TAXES

*

 

Parcel

 

Number

 

05-000-06857000

   
     

 

   

ZONING:
 

Zoning
 

Code
 

R-2,
 

County

The Residential Treatment and Supportive Social Services is expected to be constructed in 
the following address:
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Construction Project Management  

 

   

  

 

 

 

Design  and  Functional  Components   

Integrated  Behavioral  Health,  Primary  Care  and  Rehabilitation  Facility  designated  of  restoring  
human  dignity  is  a  new  facility  that  will  consist

 

of  two  building  sections

 

or  bays  separated  by  fire  walls.

  

The

 

Building

 
(

A)  has  1  level  and  features  a  behavioral  health  treatment  and  rehabilitation  facility
 

with
 

bleacher
 

seating
 

along
 

with
 ancillary  space .   A  Fitness  Area ,  Health  Area ,   Patient  Dining , Patient

  
Commons ,

 
Classrooms

 
and

 
Administrative

 
Offices

 
and

 
serves

 
as

 
the

 
main

 
entrance

 
to

 
the

 
building .

 

                 

           

 

  

  

  

 The Building

 

(B)

 

is

          

spaces

 

where

 

seat

 

Conference

 

room,

 

 

 

 

            

Classrooms ,

 

Administrative

 

Offices ,

    

Library ,

 

and

 

Computer

 

Lab

        

.

 

              

  

The

 

entry

 

level

 

is

 

where

  

,

 

in

 

south

 

section ,

 

with

 

cafeteria

 

and

 

common

 

areas

 

adjacent .

  

Directly

 

opposite

 

the

 

main

 

entry

 

are

 

the

 

administrative

 

offices

      

       

.

         

                   

       

 

The

   

upper

 

floor

 

in

 

the

 

second

 

of

 

the

 

building

 

(B)

 

include 2

 

 

distinct

 

“learning

 

communities .”

  

Each

 

is

 

configured

 

to

 

support

 

the

Orpe

 

 

system

 

of

 

learning .

  

Integrated

 

classrooms

 

provide

 

flexible

 

arrangements

 

and

 

allow

 

for

 

the

 

use

 

of

 

a

 

central

 

integrated

 

learning

 

suite

 

and

 

conferencing

 

area

 

surrounding

 

a

 

collaborative

 

learning

 

space.

  

Additionally ,

 

a

 

media

 

center

 

on

 

the

 

second

 

level ,

 

near

 

the

 

main

 

entrance

 

off

 

the

 

center

 

bay,

 

is

 

intended

 

to

 

offer

 

community

 

use.

  

The

 

purpose

 

is

 

to

 

reflect

 

the

 

culture

 

of

 

the

 

learning

 

in

 

a

 

shared

 

learning

 

environment

 

through

 

the

 

use

 

of

 

technology.

 

 

    

 
 

ARCHITECTURE 

Orpe Charity

Orpe Integrated Behavioral Health & Supportive Services Facility
| Project MOM
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  Building  -A Envelope 

Materials  include      pre-engineered structure frame;  modular panels          

  
.

  
Aluminum

 
cladding

 
is

 
also

 
used

 
for

 exterior  walls  and  overhang  spaces .   

 
Metal  stub  crete  

  
Walls

 
will

 
also

 
be

 
used

 
throughout

  
the two 

buildings. Click in building image to watch the interior design in 3D-video.            

                           

 

Figure 4: Rendered view of main entrance (Courtesy of cx graae + spack) 

 

Figure 5: Residential Treatment & Respite Facility, aerial view  

Orpe Charity

Orpe Integrated Behavioral Health & Supportive 
Services Facility| Project MOM 27
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Twenty-two modules to be assembled together to achieve this stately 8,500 square foot building. The exterior of the building features Hardi-panel stucco siding with bronze windows and Hardi-trim cut on an angle. The roofline is trimmed out 

with a seamless  gutter. Handicap  ramps and decks provide a ground level entry for elderly patients . Orpe added faux rock corners to accentuate  the corners of the staggered  modules  and eliminate  that typical “big-box” look of a standard 

modular. Inside, the welcoming lobby features a bead board chair rail molding, painted sheetrock walls, and eleven foot high raised ceiling height with beautiful pendant lighting. 
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Blueprint / Building - A

Orpe Charity
Residential Treatment & Respite Facility



Primary Care Building Envelope

Materials include faux brick,sandwich panels, modular panels, Prefab Structure.
 
Aluminum cladding is also used for exterior walls and overhang spaces. Storefront style Glass Walls will also be used 
throughout the two buildings.If the budget will permit, one ofthe main features ofthe building will be its
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COMMUNITY DEVELOPMENT PROGRAMS

Residential Treatment Facility:  Health Care Building - ORPE Charity
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Pre-engineered Structural Steel Building Frame
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Construction Project Management  

 

 
   

Orpe

 

Integrated

 

Behavioral

 

Health

 

&

 

Supportive

 

Services

 

Facility|

 

Project

 

MOM.

 

 

 
 

Schedule Overview  
The  total  project  is  scheduled  to  take  318  Days.   This  does  not  include  pre-design  land  preparation .   Note

 
that

 
this

 
project

 will  be  constructed  with  prefabricated  structures  to  be  manufactured  by  the  
 

company
      

.
 

Both
 

structures are
 

  projected to 

last

  

30 days ,

 

superstructures
 

will

 

take 45
  

days

 

and

 

the
 

rough -in

 

and

 

finish

 

timeline is  18
 

days .  Materials
 
shipment

   

to

 

the

 
United

 
States

 
45

 
days .

 
US

 
Customer

 
service

 
process

 
will

 
last

 
8

 
days .

 
Transportation

 

from

 

the

 

port

 

of

 

Baltimore

 

to

 

the

 

Site

 
located

 
at

 
7569

 
Old

 
telegraph

 
Road,

 
Hanover ,

 
Maryland

   
 

 
will

 
take

 

1

 

day.

 

Creation

 

of

 

the

 

Foundation

 

will

 

take

 

30

 

days .

 
Construction

 
works

 
will

 
take

 
90

 
days . Building

 

closeout

 

includes

 

testing

 

for

 

LEED

 

point

 

verification

 

and

 

other

 

testing

 

and

 

balances ,

 

as

 

well

 

as

 

final

 

punch

 

list

 

work .

  

Final

 

completion

 

is

 

expected

 

to

 

be

  

August

 

12 ,

 

2022 .

  

See

 

Gantt

 

chart

 

Summary

 

Schedule

 

Appendix

 

A.

        

 

   
 

                   

    

 

            

                   

                  

        

        
        

 

 

                

               

                   

                  

                    

     

     

             

     

    

   

    

      

    

     

     

     

     

      

 

 

 

 

 

PROJECT SCHEDULE SUMMARY 

 

Orpe Charity
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 SCHEDULE SUMMARY – Total Project Schedule Summary Gantt Chart                                                 

ID Task Name Duration Start 2021 2022 

May Jun Aug Sept Oct Nov Dec Jan Feb Jun Jul Aug Oct 
   

 SCHEDULE SUMMARY 359 days Fri 5/14/21    

1  Design Completion/BID/Award 0 days Fri  5/14/21        Award  

  Land Acquisition (closing) 0 days Fri  5/29/21                        Land Acuisition  

2  Buildings Permit Issued 0 days Wed 8/18/21             8/18                    Building Permit Issued  

3  Award Contracts 10 days Wed 8/18/21                                     10 days  

4  Offsite Utilities 43 days Thu 8/19/21                                                    43 days  

5  Residential Building Pad 16 days Thu 8/27/21                                                     16 days  

6  Clinic Building Pad 14 days Tue  8/31/21                                                      14 days  

7  Offsite Utilities 122 Days Thu 9/16/21                                                                122 days 

8 SUBSTRUCTURE 82 days Thu 9/16/21                    82 days  

9  Residential Building Substructure 42 days Thu 9/16/21                                                                     42 days  

10  Clinic Building Substructure 40 days Thu 10/9/21                                                   40 days 

11 SUPERSTRUCTURE 68 days Tue 10/26/21                              68 days  

12  Resid. Building Superstructure 38 days Tue 10/26/21                                                                  38 days 

13  Clinic Building Superstructure    30 days Thu 11/25/21               30 days  

14 ENCLOSURE 64 days Wed 12/8/21                                              64 days  

15  Residential Building Enclosure 34 days Wed 12/8/21                                        34 day 

16  Clinic Building Enclosure 30 days Mon 1/10/22                                 30 days 

17 ROUGH – INS AND FINISHES 71 days   Mon 2/14/22                                                               71 days  

18  Resid Build. Rough-ins and Finishes 41 days Mon 2/14/22                                                          41 days 

19  Clinic Build. Rough-in and Finishes 30 days Tue 2/15/22                                                         30 days 

20 BUILDINGS CLOSEOUT 81 days Fri 6/13/22                                                      81 days   

21  Punchlist for Substantial Completion 26 days Fri 6/13/22                                                                     26 days 

22  HESS Final Inspections 15 days Fri 6/15/22                                                                    15  days 

23  O&M Training / Final Cleanings 10 days Thu 6/21/22                                                                    10  days 

24  Certificate Occupancy Issued 0 Thu 7/7/22                         Certificate of Occupancy                    

25  Substantial Completion 0 Thu 7/28/22                             Substantial Completion                    

26  Final Closeout Procedures 30 days Fri 8/12/22                                            30 days                            

27  Final Completion 0  Fri 10/28/22                                Final Completion              10/28 

  

 Project: Schedule Summary 

Date:   4/10/21 

Summary:                                                               Manual Tasks: 

 Orpe Human Rights Advocates 

 Residential Treatment Facility - Pregnant and Postpartum Women with SUD and their Infants 
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Construction Cost  Construction Cost per SF 

$ 1046,500   $ 70  
$ 149,500   $ 10   
$ 1,196,000   $ 70  

Table 1: Square foot estimates summary 

The total project  has  a  budget  of  $2  million  and   construction cost of $1,196,000 .  The  actual  buildings cost 

per square foot  was  calculated  to  be  $70.   Land  acquisition  of  217,800  SF  will  cost  $  636,000. Other project 
development costs: $  168,000

           

                    

                   

                   

                  

                  

           

   

                  

                 

                 

                  

                

System System Cost % of Total Cost per SF 
Mechanical  $15,575*  1.75  $ 57.14  
Electrical  $ 12,905  1.45 $ 68.96 

    

Table 2: MEP and structural cost estimates summary *Estimated Values

 

 

 

 
 

 

 

 

PROJECT COST EVALUATION 

 

Orpe Charity

Components
  Buildings   (14,950  SF)
 Foundations (14,950 SF)             

 
 

Total Construction  Cost

HVAC  $24,350 $48.502.30

Orpe Integrated Behavioral Health & Supportive 
Services Facility| Project MOM 36



EXTENAL VIEW OF THE BUILDING

The Images presented below are Prototypes . They 

only
 

serve
 

the
 

purpose
 

of
 

showing
 

how
 

the
 

buildings
 

concept  

  

will

 

look

 

like.
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Prototype
 

of
 

External
 

View
   

   
Orpe

 
Community

 
Health Approach 

   
    

   Construction  Works  Procedure   
                     

        .
  

 

  Ground Level Entries Prototype - Orpe  Community Empowerment    Concept   

Note that the Images presented below are Prototypes. They only serve the purpose 
of showing how the buildings and rooms will look like

38



 

STEP 1:  The site is prepared with a concrete retaining wall 
and poured concrete footings at the same time the building is 
being  prefabricated by the manufacturer.   

STEP 3: Orpe Controls & Project Management Team 
worki

        
      

STEP 2:  When the completed  building materials  and components  arrive 
on  site  from  the  factory ,  they    will  be parked over the footings , while  the 
foundation  is being  created . Then after , precisely  maneuvered  into place 
against the retaining  wall  by  the  setup  crew  using  a  Translift.    

STEP 4:  Steel framing building offers versatility and significant saving 
over conventional construction. The frame systems use only all steel rigid 
mainframes that can meet any customer application. It can accommodate 
different exteriors including block, brick, concrete, EFIS and stucco. 

STEP 6:  The result is a finish that easily rivals any stick-built 
construction.   This completed look is attractive but also accom-
modating  with  easy  handicap  access .  Ground  level  entries 
eliminate  the need for unsightly  wooden or metal steps, decks 
and long handicap ramps. 

STEP 5:  Prefabricated structure ( with 50 year warranty
)  will  be  installed  to  the  building   foundation   to give the building  
an architectural

 
  of awesome appearance .  The siding material 

may
 

be
 

applied directly on top of the concrete slab.  

Ground  Level  Entry  for  a  Hybrid  Modular  Building  
    Project  MOM  Clinic  -  ORPE    is expected  to  be constructed at 7560 Old Telegraph Rd, Hanover , MD 21076 . The Clinic will  

have
 

ground
 

level
 

walk-in
 

entrances
 

as
 

shown
  

in figure by
 

the
 

use
 

of
 

short
 

retaining
 

walls and concrete landings .  These 
types

 
of

 
entrances

 
eliminate

 
the

 
need

 
for

 
unsightly

 
wood

 
ramps

 
and

 
decks

  
  .  This entrance is handicap accessible and very 

convenient
 

for
 

clients
 

and
 

employees .
  

A
 

local
 

concrete contractor will poured this concrete pad after the building was 
constructed.
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CHARACTERISTICS OF THE INTERNAL DESIGN  
OF

 
THE

 
CLINIC BUILDING

 

The Images  presented  below  are Prototypes  . They  only 
serve the purpose  of showing  how the internal  design will 
look like.

40



 

 Below  is  a  prototype  of  interior  design  available  for  the  Project  MOM.

   

   

 Lobby  can  be  customized  with  painted  walls,  crown  moldings,  

wainscot, or faux brick panels, and even 11 foot ceilings for a WOW first 

 

WAITING ROOMS 

          The internal design of the clinic will have features comparable to the following:  

KEEPPING  UP WITH THE TREND: 

Chairs in the side lobby dedicated to   

clientele feature built-in laptop  tablets 

and will be offering  unlimited Wi-Fi to 

patients.

 

impression as clients walk into the door.  Optional design still available. We 
want an environment where clients feel save and confident.

           Characteristics of the Internal Design of the Clinic Building 41



RECEPTIONISTS & 

NURSE STATIONS 

 
for individuals that society tends to overlook. 

Our goal  is to contribute  in ending  homelessness 
through programs that help people secure 
affordable

 
housing and support themselves.

At Orpe  Charity  we believe  that  it is important  to  

           

care



the



   

Social Services

Case Management

Primary Care Services

Pediatric

X- Ray

Women Health

HIV/AIDS

44
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SIDE BACK VIEW OF THE BUILDING
ORPE CHARITY CLINIC PROTOTYPE 2



Coordinated
 
Supportive

 
&

  
Human 

Services   

 
  

 

   

 

     

  

 

     

     

 

 

 

 

   

        

     

      

       

    

--

0 

11
23'4 

11
11

.., 

11
� 111_k 

0 
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 Restoring  Human Dignity is what
constitute the DNA of ORPE Human 
Rights Advocates 

 

 

 

 We Are Light Shiners in the Midst of Darkness!.

This
 

is
 

a
 

prototype
 

of
 

how
 

the
 

Department of 
Coordinated

 
Supportive and Social Services

will  be  organized  at  the  ORPE Facility .
 

This
 prototype  was  approved by

 
the

 
Board

 
of

 ORPE  Human  Rights

 
Advocates .

 
The

 department will be

 

providing  services  support

   in the following areas:

   
*

 
Housing

   
*

 
Education,

 
Training,

 
Skills

     

Building

  

*

 

Homeless

 

Services

  

*

 

Self-Sufficient

 

Income

 

Programs

  

*

 

 * Mom's hardships

 
  

* 

 

Legal

 

Services

As
 
changer

 
makers,

 
we

  

dedicated our selves in 
transforming lives of 
homeless , low-income, 
veterans from the 
status

 
of insufficient 

incomes
 

to
 

the status 
of

 
self - sufficient

 

incomes.

Workstations
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Waiting Room
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Construction Project Management  

 

 

  

 

 
 

Typically in the Anne Arundel region the preferred method of construction is cast in place concrete.  It 

is interesting that the structural system is mainly ordinary steel construction.  With building height not 

being a design limitation , in respect to maximizing number of floors this may have factored into the 

method chosen.         

The 2017,800 SF representing the site allows significant space to construct  on-site parking.  The 

surrounding area is mostly residential and street parking will provide sufficient parking spaces 

during construction.   

The site seats trees therefore in the land preparation process, there will be need of aggregated site 
tree 

recycling
 companies as the site 

to
 contribute in the process of site cleaning.  This process must 

take
 
place

 
before

 
the

 
Design-Build

 
Process

 
started.

 
 

Subsurface
 
and

 
site

 
conditions

 
don 't

 
have

 
components

 
susceptible

 
of

 
posing

 
a

 
hazard

 
to

 
the

 
surrounding 

area.
  

Certain
 

areas
 

ranged
 

from
 

6
 

to
 

14
 

feet
 

below
 

grade
 

and
 

contained
 

up
 

to
 

10
 

feet
 

of
 

water.  The soil 
bearing

 
capacity

 
does

 
not

 
require

 
anything

 
more

 
than

 
the

 
use

 
of

 
geo-piers

 
in

 
certain

 
locations .  Spread 

footings
 

are
 

sufficient
 

in
 

most  areas
 

and
 

for
 

detached
 

structure
 

around
 

the
 

building
 

( B).   
 

 

 
 

 

 

 

 

 

 

 

 

 

LOCAL CONDITIONS 

 

Orpe Charity

Foundation, Structure, Finishes Narrative 

The foundations will be constructed with Slab-on-Grade. 

49



CONSTRUCTION   PHASES

*
 

Substructure
 

* Superstructure
    

* Site Preparation
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The Residential Treatment and Respite Facility is currently projected to meet LEED Gold under LEED 

for integrated behavioral, primary care and social programs.  This rating will be achieved by focusing 

on Indoor Air Quality and Optimizing Energy Performance.  A large portion of the roof (over 40%) will 

be extensive green roof gardens,

 

while the remaining areas will be a highly reflective EPDM roofing 

material.

  

The complete LEED Scorecard can be seen in Appendix A, however a summary can be seen 

below in Table 3.

 

LEED 2021 Integrated Health and Social Services New Construction  
Category Points Planned to be Earned 

 Yes Maybe No 

Sustainable Site 16 3 5 

Water Efficiency 9 2 0 

Energy and Atmosphere 12 0 20 

Materials and Resources 6 1 6 

Indoor Environmental Quality 16 0 1 

Innovation and Design Process 2 1 3 

Regional Priority Credits 0 0 0 

    

TOTAL 61 7 35 

  

 GOLD = 60 to 79 points 
  Table 3: LEED Scorecard Summary 

 

 

 

 

  

LEED CONSIDERATIONS 

 

Orpe Charity

Orpe Integrated Behavioral Health & Supportive Services 
Facility| Project MOM
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Problem Identification 
                 This  analysis    looks  at some  possible  Value  Engineering  (VE) Solutions  to clear the hurdle  of “LEED ” 

elements  being  excluded from the VE Process .   The  green  roof  will  be at the center  of

 

this

 

analysis

 

and

 investigation  onto the impacts of the green roof on  the  project  MOM  building systems .  Value 

Engineering

 

that

 

dismisses LEED elements can unknowingly overlook cost effective benefits that can add 

real

 

value

 

and

 

reduce total project  costs  and  schedule. 

 

Comparative Benefits of  Green Roof Option to   the EPDM  Roof  Option - Goal 
Compare the benefits of choosing the option of green  roof.   To identify the   benefits of green roof and 
the

 
impacts

       

of
 

not
 

adopting
 

of

  

green

 

roof

 
within

 
this

 
project.

  

To

 

develop a way to ensure that the LEED 

points

 

can

 

still

 

be

 

claimed

 

to

 

achieve

 

LEED

 

Gold

 

at

 

a lower cost and within a shorter duration .  Determine 

the

 

possible

 

missed

 

opportunities

 

that

 

occur

 

when

 

LEED

 

elements are not properly evaluated during the 

total

 

project

 

Value

 

Engineering

 

Process.

   

 

Analysis Introduction  
This analysis started with an investigation into the green roof.  The properties of the green roof analyzed 

included : cost, thermal  efficiency , storm  water  storage  capacity , weight , and construction  duration .  

Upon investigation  into these properties , the impacts  of eliminating  the green roof on other  systems 

were considered .  The storm water retention  of the green roof will affect the greywater  system sizing 

and capacity.  Weight reduction provides potential for a reduction of the steel framing members, which 

will be studied as a breadth topic.  Thermal  properties  of the green roof system are very complex  and 

will  require  careful  and creative  considerations .  Construction  duration  for the roof  system  can be 

reduced  dramatically .  Finally , cost will be studied  with changes  and impacts  of the other  systems  to 

determine the viability of eliminating the green roof.  To conclude this analysis taking LEED certification, 

Value Engineering and Schedule Reduction into consideration will determine the risks and opportunities 

associated with Optimizing Value Engineering. 

 

 

 

 

 

ANALYSIS 1: OPTIMIZING VALUE ENGINEERING 

 

Orpe Charity

52



Construction Project Management  

 

 
      

   

 

Green Roof Background 
Residential  Treatment  & Respite 
Facility ’s design  would  like  to 

incorporate  
  

extensive green roof 

as

 

part

 

of

 

the roof system .  

Extensive

 

green

 

roof is an 
innovative

 
use

 
of

 
the

 
thermal and 

moisture
 

properties
 

associated 
with

 
soil

 
and

 
plant

 
life

 
material

 
to

 create  a  sustainable  feature
 

in
 many  modern  day  

construction  projects .   This 

particular  type  of  green  roof , 

extensive , provides  capacity  of 

only up to 6” of soil on 
top of the roof.  In Figure 12, a simplified diagram of the extensive green roof utilized at HD Woodson is 

shown to allow the visualization of a basic extensive green roof assembly.   

The soil medium layer as designed is planned to be four inches and the system selected for use allows 

the base layer of the assembly to be insulation directly on Concrete, which is not typical for most green 

roof  assemblies .  The detailed  assembly  designed  specifically  for Residential  Treatment  Facility  is 

shown in Figure 13. 

  

Figure 13: Detailed Actual Extensive Green Roof Assembly 

Figure 12: Simplified Extensive  Roof Example  

Orpe Charity

Orpe Integrated Behavioral Health & 
Supportive Services Facility| Project MOM
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Green roofs provide many advantages and disadvantages that must all be considered when deciding if it 

is a suitable  option  for  a roofing  assembly .  A few  advantages  to  green  roofs  are : storm  water 

management  properties , acts as a thermal  mass, ability to clean the air and possible  long term energy 

savings .  Some disadvantages  are: high initial costs, increased  roof dead loads, maintenance  concerns 

and costly repairs if required.  Some of these pros and cons associated with green roofs will be discussed 

further in the  following  sections .  The  green  roof  designed  would cover 8500 sf.  A total of 8500 sf of roof 

area  runoff  would be controlled by the green roof .  The  6450  sf  and  the  area  that  would be an EPDM 

reflective roofing materials.  That  will  brink  a  total  of roofing square  feet  at  14950  sf.   
     

   
Green Roof Estimate

 The

 

green

 

roof

 

estimate

 

was

 

generated

 

by

 

first

 

looking

 

at

 

case

 

studies

 

of

 

green

 

roof

 

costs

 

in

 

the

 

MD
 Region.

  

The

 

use

 

of

 

six

 

case

 

studies

 

resulted

 

in

 

$10
 

per

 

square

 

foot

 

for

 

the

 

green

 

roof

 

installation.

  

Table

 

4

 

shows

 

the

 

case

 

studies

 

and

 

the

 

average

 

cost

 

per

 

square

 

foot

 

costs .

  

This

 

cost

 

did

 

not

 

include

 

the

 

waterproofing

 

membrane

 

so

 

an

 

additional

 

$2.50

 

per

 

square

 

foot

 

will

 

be

 

added

 

in

 

order

 

to

 

account

 

for

 

this

 

cost.

  

The

 

total

 

cost

 

per

 

square

 

foot

 

that

 

will

 

be

 

used

 

to

 

compare

 

the

 

green

 

roof

 

system

 

costs

 

to

 replacement

 

with

 

reflective

 

EPDM

 

will

 

be

 

$

 

28.07

 

per

 

square

 

foot.

  

The

 

cost

 

used

 

for

 

EPDM

 

price

 

per

 square

 

foot

 

was

 

researched

 

and

 

the

 

range

 

for

 

installed

 

Reflective

 

EPDM

 

roofing

 

is

 

$

 

7.00

    

per

 

square

 

foot.

  

With

 

the

 

green

 

roof

 

being

 

at

 

the

 

higher

 

end

 

of

 

national

 

averages

 

for

 

installation

 

costs,

 

the

 

$ 7.00

  

cost

 

per

 

square

 

foot

 

for

 

reflective

 

EPDM

 

roofing

 

will

 

be

 

used.

  

    EPDM Roofing  Case  Studies  
Building Square Feet (SF) Cost Cost per SF 

Anacostia Gateway 
Building 

10,500 $ 78,750  $ 7.00  

 
14,950 $ 104,650  $ 7.00  

DC Dept. of Parks and 
Recreation 

5,400 $ 19,008  $ 7.52  

Latin American Montessori 
Bilingual Charter School 

2,682 $ 18,774 $ 7.00  

Service Employees 
International Union Hdqrts 

Not provided Not provided $ 4.00  

US Dept. of Interior- Main 
Interior Building 

6,495 $ 47,153  $ 7.26  

    

Case Study Average   $ 7.50  

Cost Used for Estimate   $ 4.07  
Table 4: MD Region  Roof Case Studies  
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Green Roof Cost Estimate Reflective EPDM Roofing 

$ per Square Foot $ 10  $ 7.00 $ per Square Foot 

Square Feet   Square Feet 

    

TOTAL $ 149,500   TOTAL 

Potential Savings   
Table 5: Green roof vs. EPDM Roofing Costs 

 

Durations and Schedule Reduction Scenario 
The current schedule allowed 3 days for the installation of the EPDM roof on all the bays of the two 
buildings.  However, the actual  EPDM roof, or plant material installation is not on the critical path of 

the project.  The waterproof  membrane  is the critical  portion of the roof enclosure , which will still 

be the same or a similar process for the EPDM reflective roofing membrane.

 

 

Thermal Property Considerations 
Thermal properties of a green roof are very complex and difficult to quantify.  The R-value of soil can be 

taken into account, though it is poor, it does not represent accurately all the benefits that the green roof 

thermally  provides.  The R-value does not take into account the thermal mass that the soil provides to 

the  construction  assembly , creating  a longer  period  of time  for  heat  to  transfer  to  or  from  the 

conditioned  space.   However , this report  does not allow the time and depth needed  to take this into 

account while comparing thermal properties; it is an important note to make about the system, but was 

not accounted  for in the alternative  design  proposal .  Equally  as important  to note  about  the EPDM 

roofing membrane is its reflective properties that are not taken into account in this proposal as well. 

The  as-is design  of the  green  roof  has  a combined  R-value  of 43.  The  alternative  assembly  being 

proposed  will  provide  an R-value  of 50 and  become  consistent  with  the  EPDM  reflective  roofing 

material.  Table 6: R and U value Assembly comparisons.  Table 6 breaks down the assembly of the green 

roof system and alternative  system by R-value.  However, when looking into these systems further the 

Solar Reflectance and Emmittance should be taken into account, it was not included in this report. 
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Green Roof Alternative Assembly 

 R-Value R-Value  

Sedum Carpet 0 0 EPDM Roof Membrane 

Extensive Roof Medium 1.25   

(2) 2” Layers Rigid Ins. 20 20 (2) 2” Layers Rigid Ins. 

Tapered Ins. Average 21.6 (average) 21.6 Tapered Ins. Average 

Cementitious FP (1HR) 0 8.33 Blazeshield II FP 

    

TOTAL R-value 42.85 49.93 Total R-value 

U value (1/R) 0.02334 0.02003 U value (1/R) 
Table 6: R and U value Assembly comparisons 

 

To determine roughly the amount of BTU/hr that will be transferred through the  14950sf  of    EPDM  Roof 

the winter  extreme  and  summer  extreme  temperatures  were  used  to  calculate  heat  transfer  per  hour .   In

 order  to  calculate  the  heat  transferred  through  the   shingles  roof  area  and  potential  savings  

ASHRAE

 

Handbook Fundamentals 2020 was used to determine winter and summer extreme 

temperatures .

  

These numbers were used to calculate Change in Temperature from one side of the 

assembly

 

to

 

the

 

other according to the corresponding indoor design temperature.  The additional R-value 

is

 

gained

 

by

 

a

 

proposed Fireproofing system that provides an R of 3.33 per inch and 2.5 inches are required 

for

 

the

 

1

 

hour rating on the underside of the metal decking .  The product is Blazeshield II and can be 

installed

 

for

 

10 to 15 % less than the typical cementitious Spray-on Fireproofing , appendix B Shows the 

product

 

data

 

sheets.  

Design Temperatures and Heat Transfer 
 

U Value Season 
Indoor Design 
Temperature 

Outdoor Temp. 
(BWI )

 

Change in 
Temperature 

(ΔT) 

EPDM Roof  0.02334 Winter1 70 16.3 53.7 

A= 45,502 sf 0.02334 Summer2 75 94.3 19.3 

     

        (BTU/hour) Q1=57024    

 Q2=20494    

Alternative 0.02003 Winter1 70 16.3 53.7 

A= 45,502 sf 0.02003 Summer2 75 94.3 19.3 

     

        (BTU/hour) Q1=48943    

 Q2=17590    
Table 7: Heat Transfer by Season 
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Greywater and Potable Water System Impacts 
Another LEED designed element that will impact the ORPE Residential Treatement and Respite Facility 

is the

 

Greywater reuse system .  The removal of the green roof will have a large impact on taking 
advantage  of  this

 

system .

  

One of the benefits to the green roof was its ability to retain storm water , 

filtering

 

it

 

and

 

releasing

 

it

 

slowly.  However, the Greywater system is another system that assists in Storm 

Water

 

Management.

  

Part of considering the removal of the green roof was the impacts on other systems

.

  

In

 

order

 

to

 

Optimize Value Engineering , redundancy of systems to solve the same problem may not 

always

 

be

 

the

 

best solution .  By expanding the capacity and uses of the greywater system can provide 

more

 

than

 

assistance in Storm Water Management.

  

Upon investigation into the total water supply and management, both potable and non-potable as well 

as Storm Water, a number of interesting discoveries were made.  The first being the redundancy of the 

green roof and greywater system , secondly the grey water system and conventional plumbing both 

required for toilet flushing .  Toilet flushing also contributes the highest demand for the sizing of the 

water main coming to the building from the street.

  

The next few sections will explain and justify, in 

terms of water use, the removal of the green roof, expansion of the greywater system, greywater and 

trickle tank concept for toilet flushing, as well as downsizing the main water line from the street.

 

Green Roof Storm Water Storage Capacities

 

An advantages that will be lost

 

when removing the green roof will be its ability to retain water, filter it 

and release it slowly.  The water storage capacity of the roof is calculated using the Area, Voids ratio of 

the soil and the thickness.

  

The Total Capacity of the green roof would have been 6,006 cf, or 44,928 

gallons.

  

Using

 

the short cut routing method an engineer on the project determined that the maximum 

volume

 

that

 

would be required during either a 2 year or 15 year storm event would be 3,540 cf and 4,

656

 

cf

 

respectively.  This means that

 

the system had well over the required capacity for a 15 year rain 

event.

 

Green Roof Storage Volume Capacity 

Square Footage Voids Ratio (%) Thickness of Soil (ft) 
Storage Volume (cubic 

feet) 

45,502 0.4 0.33 6,006 
Table 8: Green Roof Storage Volume  

 

Water  System  Design  Considerations/ Or Municipality Water

 

                    

                   

                

  

In case of the water system would be private and not the municipality  one, they would have been a
need

 

of taking into consideration
  

 "Water System Design". In that case, 
  

the

 

total

 

system

 

capacity

 

to

 required  to support  the Residential  Treatment  and Respite  would  be 50,000 gallons or, 6,685 cf.   

                 

   

However, as the location where the project will take place is covered by the municipality  watergate 
system, there is no need of constructing a private Water System. Only the connection fees needed.                 
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Water Management System will take into consideration a design deemed to maintain the water 

coming into the building sufficient enough to support all programs. We propose a water system 
management based on the criteria shown in Table 9.  5,355 gallons per minute to be designed for 

toilet

 

and

 

urinal flushing, and about 6,000 gallons per minute would reserved to make up the rest of 

the

 

domestic water demand.

 

Fixture GPM/fixture # of Fixtures GPM 
Faucet (kitchen sink) 2.2 56 123 

Faucet (lavatory) 1.5 118 177 

Shower 2.5 23 58 

Faucet (Utility Sink) 4 9 36 

Urinal (flush) 35 29 1015 

Toilet (flush valve) 35 124 4340 

    

TOTAL GPM   5749 

    

Total Toilet Flushing   5,355 
Table 9: Water Main Design Criteria 

 This  large  portion  of water demand will be able to be met entirely by exploring the municipality water 
system. However, if greywater system would been approved, combing the expansion of the greywater/

rain storage collection with a smaller water main connection to slowly fill the storage tanks and act as 
buffers for this large demand.  The plumbing engineer would have to study the possibility of downsizing 
the water main upon proposal of this system.  If the water main can be reduced after looking at demand 
for fire suppression systems and worst case scenarios for the buffer tanks getting minimal rainfall 
amounts.  The location of the

 
tank would be to the right of to the grey water tanks.  Figure 13 shows the 

original design and location of the two water storage tanks under the parking lot at the south of the 
complex .  To the east

 
or right of the tank is where the additional proposed 20,000 gallon tank would  

also have been installed.  Table 10 displays a breakdown of estimated additional costs of installing the 
additional tank. This estimated water system is out of the current budget.

   

20,000 Gallon Storage Tank Costs  

 Impact on Schedule Cost 

Excavation  2 Day $ 15,000 

Tank (20,000 gal)  $ 10,000 

Plumbing  1 day for connections $ 1,000 allowance 

TOTAL  $ 26,000 

Table 10: Added Storage Tank Costs 

Orpe Charity
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Figure 14: Original Design and Location of Greywater Tanks 

 

Expected Rainfall 
Table 11, shows  the  average  monthly  rainfall  in  the  MD  area .   These  averages  were  used  to  determine

 

how

 

much

 rain  water  can  be  expected  to  be  collected  per  month.   The  rainiest  month  provides

 

on

 

average

 

8,049

 

gallons

 

per

 day.   With  a  storage  capacity  increased  to  50,000  gallons  the  ability

 

to

 

significantly

 

reduce

 

the

 

amount

 

of

 

potable

 water  being  used  for  toilet  flushing  is  greatly  reduced.

 

 

Average Monthly Rainfall from 1971 to 2010 Reagan Airport 
 Inches Feet Roof Area CF Gallons 

January 3.21 0.268 101406 27,126 202,917 

February 2.63 0.219 101406 22,225 166,253 

March 3.60 0.300 101406 30,422 227,571 

April 2.77 0.231 101406 23,408 175,103 

May 3.82 0.318 101406 32,281 241,478 

June 3.13 0.261 101406 26,450 197,860 

July 3.66 0.305 101406 30,929 231,363 

August 3.44 0.287 101406 29,070 217,456 

September 3.79 0.316 101406 32,027 239,581 

October 3.22 0.268 101406 27,211 203,549 

November 3.03 0.253 101406 25,605 191,539 

December 3.05 0.254 101406 25,774 192,803 

      

MAX 3.82  MAY 32,281 241,478 

MIN 2.63  FEB 22,225 166,253 

AVERAGE 3.28   27,711 207,289 

      

TOTAL    332,527 2,487,473 
Table 11: Average Monthly Rainfall 

 Tanks
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Effects on LEED Criteria 
By removing the green roof in this project the potential to lose thermal efficiency may become  difficult 

depending

 

on

 

how much the mechanical system will be designed, relied on the thermal mass of the green 

roof.

  

In

 

order

 

to

 

combat this issue, the proposal to use a higher R-Value spray on fire proofing is suggested

.

  

The

 

impact

 

on cost for this spray on fireproofing is minimal and claims to be at a 10% to 20% reduction of 

normal

 

cementitious spray on fireproofing .  If additional insulation for the green roof area,  14,950 sf, is 

needed

 

an additional 2 2” layers for rigid insulation would cost under $80,000.  That price can be cut in  if 

only

 

a

 

single

 

layer is required per the mechanical engineer’s recommendation.  

Water efficiency points will also not be affected due to the green roof removal, if the expansion of the 

grey water system is implemented.  The two systems, while quite different, work to combat the same 

problems of rapid discharged storm water and water use efficiency. 
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Beam Design Loads and Reduction

 

Figure 16: Beam B Tributary Area and Original Member Sizes 

Loading Condition 

 

W 24x55 Loading Calculations 

Factored Load: 1.2(30 PSF + 30 PSF) + 1.6(21) = 105.6 PSF 

Load (PLF): 105.6 PSF x 9.5’ (width of Trib. Area) = 1003.2 PLF (1.003 KLF) 

Load per Support: (1.003 KLF x 48’) / 2 Supports = 24.072 kips (at each support) 

Bending Moment: wul2/8 = (1.003 KLF) x (48’)2/8 = 288.9 kip-ft. 

W 24x55 Max Bending Moment: 503 > 288.9 (57%) OK 

Deflection Calculations 

Load: 60 PSF + 21 PSF = 81 PSF, 81 PSF x 9.5’ = 769.5 PLF 

Deflection: (5wl2) / (384EI) = 5(769.5 PLF)(48’)4(1728 Conversion) / [(384)(29,000,000)(1350)= 2.34” 

Max Allowable Deflection Total Load: L/240 = *48’ x (12”/1’)+/240 = 2.4”>2.34” OK 
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Reduced Load Calculations 

Factored Load: 1.2(30 PSF) + 1.6(21) = 69.6 PSF 

Load (PLF): 69.6 PSF x 9.5’ (width of Trib. Area) = 661.2 PLF (.661 KLF) 

Load per Support: (.661 KLF x 48’) / 2 Supports = 15.87 kips (at each support) 

Bending Moment: wul2/8 = (.661 KLF) x (48’)2/8 = 190.4 kip-ft.  

Maintain 57% for unknown factors: 190.4 + 57% = 299 kip-ft. 

W 21x44 Max Bending Moment: 358 kip-ft. > 299 

W 18x40 Max Bending Moment: 294 kip-ft. «» 299 

Reduced Load Deflection Calculations 

W 21x44 

Load: 30 PSF + 21 PSF = 51 PSF, 51 PSF x 9.5’ = 484.5 PLF 

Deflection: (5wl2) / (384EI) = 5(484.5 PLF)(48’)4(1728 Conversion) / *(384)(29,000,000)(843)= 2.36” 

Max Allowable Deflection Total Load: L/240 = *48’ x (12”/1’)+/240 = 2.4”>2.36” OK 

W 18x40 

Load: 30 PSF + 21 PSF = 51 PSF, 51 PSF x 9.5’ = 484.5 PLF 

Deflection: (5wl2) / (384EI) = 5(484.5 PLF)(48’)4(1728 Conversion) / *(384)(29,000,000)(612)= 3.26” 

Max Allowable Deflection Total Load: L/240 = *48’ x (12”/1’)+/240 = 2.4”<3.26” NOT OK 

In the bay studied the W24x55 can be reduced to W21x44 and the W21x44 beams to the right of the 

bay can be reduced to W18x40s.  The calculations for this second reduction can be found in Appendix C.  

The reason these beams were analyzed was to allow the reduction of the Girder A.  The reduced beams 

are shown in Figure 17 with the possibility to resize the Girder to be investigated in the rest of the 

Structural Breadth. 

 

Figure 17: Reduced Beam Designations Influencing Girder A 
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Girder Design Loads and Reduction 

In order to re-size Girder A an investigation into the existing design was first done to explore the possibility 

of downsizing at all.   Figure 18  Displays the Tributary Area and design of the steel members with the green 

roof loads accounted for.   

 

Figure 18: Girder A Tributary Area with Original Member Sizes 
 

W 24x68 Loading Calculations 

Factored Load: 1.2(30 PSF + 30 PSF) + 1.6(21) = 105.6 PSF 

Additional Self Weight of Connecting Beams: 105.6 + 3.5 PSF = 109.1 PSF 

Load (PLF): 109.1 PSF x 45.25’ (width of Trib. Area) = 4936.8 PLF (4.94 KLF) 

Load per Support: (4.94 KLF x 28.5’) / 2 Supports = 70.4 kips (at each support) 

Bending Moment: wul2/8 = (4.94 KLF) x (28.5’)2/8 = 501.6 kip-ft. 

W 24x68 Max Bending Moment: 664 kip-ft. > 501.6 kip-ft. OK (75%) 

Deflection Calculations 

Load: 60 PSF + 21 PSF = 81 PSF, 81 PSF x 45.25’ = 3,665.25 PLF 

Deflection: (5wl2) / (384EI) = 5(3665.25 PLF)(28.5’)4(1728 Conversion)/*(384)(29,000,000)(1830) = 1.03” 

Max Allowable Deflection Total Load: L/240 = *28.5’ x (12”/1’)+/240 = 1.43”>1.03” OK 

Reduced Load Calculations 

Factored Load: 1.2(30 PSF) + 1.6(21) = 69.6 PSF 
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Additional Self Weight of Connecting Beams: 69.6 + 2.96 PSF = 72.6 PSF 

Load (PLF): 72.6 PSF x 45.25’ (width of Trib. Area) = 3285.2 PLF (3.285 KLF) 

Load per Support: (3.285 KLF x 28.5’) / 2 Supports = 46.8 kips (at each support) 

Bending Moment: wul2/8 = (3.285 KLF) x (28.5’)2/8 = 333.5 kip-ft.  

Maintain 75% for unknown factors: 333.5 + 75% = 416.9 kip-ft. 

W 21x55 Max Bending Moment: 473 kip-ft. > 416.9 kip-ft. 

W 18x55 Max Bending Moment: 420 kip-ft. > 416.9 kip-ft. 

Reduced Load Deflection Calculations 

W 21x55 

Load: 30 PSF + 21 PSF = 51 PSF, 51 PSF x 45.25’ = 2307.8 PLF 

Deflection: (5wl2) / (384EI) = 5(2307.8 PLF)(28.5’)4(1728 Conversion) / [(384)(29,000,000)(1140)= 1.04” 

Max Allowable Deflection Total Load: L/240 = [28.5’ x (12”/1’)+/240 = 1.43”>1.04” OK 

W 18x55 

Load: 30 PSF + 21 PSF = 51 PSF, 51 PSF x 45.25’ = 2307.8 PLF 

Deflection: (5wl2) / (384EI) = 5(2307.8 PLF)(28.5’)4(1728 Conversion) / *(384)(29,000,000)(890)= 1.34” 

Max Allowable Deflection Total Load: L/240 = *28.5’ x (12”/1’)+/240 = 1.43”>1.33” OK 
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Figure 19: Resized Beams and Girders 

Figure 19 shows the reductions able to be made to the structural steel with the deletion of the green 

roof loads.  On average each the beams were able to be reduced by 16%.  Upon verification by the 

structural engineer on the project a reduction of all steel that was originally under green roof area could 

be reduced by 16% by weight.  Removing the green roof would result in the 44% of originally designed 

roof structure reducing its structural steel member total weight by 16 to 18 tons and saving nearly 

$50,000.  
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Optimizing Value Engineering Conclusion 
Analyzing  and expanding  the Value  Engineering  Process  at Orpe  Residential  Treatment  and Respite 
Facility in this analysis

 

yielded three important points.  Excluding designated LEED elements from the VE 

Process  poses  a risk  to improve  the building  while  reducing  costs .  Removing  a green  roof  can add 

benefits  that outweigh  the advantages  it provides .  Greywater  systems  and rainwater  harvesting  are 

viable ways to reduce water usage and waste.  Overall the VE Options discussed throughout Analysis 2 

has the ability  to  save  $  while  not  adding  any  time  to  the  overall  project  schedule. 

VE Option Cost 

Green Roof Removed  

Cost of 20,000 gal. tank  $ 26,000 

Reduced Roof Steel Members $ 50,000 

  
      Table 12: Value Engineering Cost Summary  
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Problem Identification 
The exterior building foundations enclosure may present a major schedule risk to the projects timely 

completion .

  

The current design of building foundation 
 

  walls is exterior  masonry panels with CMU 

backing.

  

Issues

 

that

 

come

 

from

 

use

 

of

 

a

 

CMU

 

wall are its duration , weather impacts , cleanliness and 

ability

 

for

 

changes

 

and

 

acceleration

 

during

 

MEP

 

rough in.  The weather is directly related with CMU 

construction.

  

When

 

the

 

temperatures

 

reach

 

a

 

certain point it must either be completely shut down or 

costly

 

temporary

 

heat

 

and

 

tents

 

must

 

be

 

used.

  

The process also tends to clutter a site and requires 

vigilant

 

“house

 

cleaning”

 

efforts.

  

It

 

also

 

makes

 

the

 

MEP rough in cumbersome , especially the in-wall 

electrical

 

conduits. However, schedule risk tends to be minimized since the the construction is based 
on prefabricated modular panels and the total square feet associated with the building foundations are 
will be built with the slab-Grade. At that point, the weather will have less impact on the alteration of 
the efficiency of the exterior masonry.

         

                   

      

 

Research Goal 
To develop and chose a more jobsite friendly and efficient exterior enclosure wall assembly, that has 

potential to accelerate the schedule and eliminate risk of delaying the exterior enclosure construction.  

The impact of the alternative  system must also provide little to no impact to the architecture , while 

maintaining or improving the material properties and their impact on other building systems. 

 

Analysis 2 Introduction 
The analysis of alternative exterior wall assembly options includes comparison of cost, schedule time, 

thermal properties, through a Mechanical Breadth study, and feasibility.  The two alternatives that will 

be assessed  are  an  innovative  product,  Metal  Stud  Crete,  and      system.   Both  these  options

 

are

 

only

 

being

 assessed  to       understand  the  most  efficient  and  cost  effective  of  constructing  our  project's
 

   exterior wall.  

The

 

square

 

footage of this area is 14,950 square feet .  After the two systems are analyzed a summary and 

recommendation will  be  made.    

 

  

ANALYSIS 2: ALTERNATIVE EXTERIOR WALL ASSEMBLIES 
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Original  Design  - Modular   or  Architectural  Wall  
The  original  design  documents  call  for  an  Modular  Architectural  Walls  Precast  exterior  finish  on  21,400   square

 

feet

 

of

 exterior  walls  at  Orpe  Residential  Treatment  Facility .   Reasons  for  proposing  this  Modular
 

or
 

Architectural
 

wall
 

element

 are  related  to  the  schedule  risks  associated  with  masonry  construction ,

 

the

 

need

 

for

 

integrated

 

and

 

simultaneous

 construction  with  multiple  trades  and  reduction

 

of

 

on-site

 

congestion,
 

economic
 

of
 

scale
 

on
 

the
 

total
 

cost
 

of
 

building
 

a
 project  of  a  size  of  21, 400

 
sf,

 
and

 
delivery

 
time-line

 
cut

 
by

 
50%.

 

The

 

project

 

team

 

allowed

 

90

 

days

 

for

 

the

  

modular
 

walls
 

exterior

 

enclosure

 

to

 

be

 

completed .

  

The

 

begin

 

date

 

starting

     

was

 

 

July23,

 

2021
 

and

 

end

 

on

 

November

 

2,

 

2021
    

 

 

                  

  

.

   

If
 

the
 

choice
 

would
 

have
 

been
 

to
 

build
 

with

 

CMU,

 

the

 

risk

 

with

 

laying

 

CMU

 

walls

 

during

 

the

 

winter

 

could
 

have
 

been

  

great .

  

When

 

the

 

ambient

 

temperature

 

drops

 

below

 

40
 

degrees

 

F

 additional

 

precautions

 

must

 

start

 

to

 

be

 

implemented .

  

More

 

drastic

 

measures

 

are

 

required

 

as

 

the

 

temperature

 

drops

 

lower,

 

starting

 

with

 

simply

 

having

 

to

 

heat

 

the

 

mortar

 

to

 

having

 

to

 

heat

 

the

 

CMU

 

Blocks

 

or

 

even

 

to

 

the

 

need

 

to

 

“tent”

 

the

 

areas

 

under

 

construction .

  

This

 

comes

 

with

 

a

 

large

 

price

 

tag

 

and

 

decreased

 

efficiency.

 
Furthermore ,

 

laying

 

CMU

 

walls

 

and

 

simultaneously

 

installing

 

conduits

 

and

 

boxes

 

for

 

electrical

 

and

 

other

 

components

 

is

 

not

 

an

 

efficient

 

process .

  

The

 

two

 

crews

 

working

 

together

 

could

 

become

 

frustrated

 

with

 

the

 

other

 

and

 

matching

 

pace

 

with

 

another

 

trade

 

will

 

always

 

require

 

one

 

of

 

the

 

trades

 

to

 

progress

 

slower

 

than

 

typically

 

accepted .

  

This

 

risk

 

of

 

feuding

 

trade

 

contractors ,

 

and

 

decreased

 

efficiency

 

make

 

the

 

use

 

of

 

CMU

 

Back

 

Up

 

walls

 

questioned

 

as

 

the

 

best

 

solution.

 
In

 

addition ,

 

CMU

 

Construction

 

process

 

tend

 

to

 

clutter

 

a

 

site

 

and

 

increase

 

the

 

costs

 

of

 

general

 

cleaning

 

and

 

maintenance

 

of

 

an

 

organized

 

safe

 

site .

  

The

 

use

 

of

 

scaffolding

 

can

 

begin

 

to

 

limit

 

safe

 

site

 

and

 

building

 

access.

  

Safety

 

concerns

 

do

 

not

 

allow

 

workers

 

to

 

be

 

near

 

the

 

base

 

of

 

the

 

scaffold

 

limiting

 

the

 

amount

 

of

 

work

 

that

 

can

 

be

 

done

 

in

 

a

 

specific

 

area

 

of

 

the

 

site.

  

The

 

mortar

 

mixing

 

stations

 

along

 

with

 

stockpiles

 

of

 

material

 

require

 

a

 

sizable

 

area.

  

Cutting

 

masonry

 

units

 

creates

 

dust,

 

and

 

tripping

 

hazards

 

raising

 

safety

 

risks

 

and

 

concerns .

  

Broken

 

and

 

cut-off

 

pieces

 

of

 

the

 

CMU

 

blocks

 

also

 

require

 

continuous

 

clean

 

up.

  

Storing

 

of

 

CMU

 

on

 

site

 

also

 

can

 

take

 

up

 

a

 

large

 

area.

  

 

An

 

excellent

 

solution

 

to

 

reduce

 

or

 

eliminate

 

all

 

or

 

most

 

of

 

these

 

issues

 

is

 

desirable .

  

That 's

 
 

why

 

we 've

 

considered

 

the

 

Prefabricated

 

Structure

       

 

System

 

with

 

Metal

 

Stud

 

Crete ’ s

 

innovative

 

system

 

and

 

standard

 

stud

 

metal

 

stud

 

wall

 

systems

 

for

 

alternative

 

solutions.

 

The

 

system

 

is

 

4

 

times

 

cost

 

effective

 

than

 

the

 

traditional

 

system

 

of

 

construction.
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Metal Stud Crete® 

Metal  Stud  Crete  System  is a structural , composite  wall  panel  system  combining  regular  hard  rock 

concrete , approximately  two inches thick, on exterior  side, constructed  as a composite  with standard 

light -gauge  steel  framing  on the interior .  Metal  Stud  Crete ’s patented  structural , composite  shear 

connector bonds  these  two to create  a load bearing , wall  designed  to carry  floor  and roof loads  and 

rapidly enclose a building .  For  the ORPE  Project  MOM  Residential Treatment and Respite Facility the 

Metal

 

Stud

 

Crete

 

is

 

being

 

proposed as an alternative to the exterior CMU Backup walls.  Metal Stud Crete 

can

 

be

 

prefabricated

 

within 500 miles of any site in the United States .  Pricing information was found by 

contacting

 

Earl

 

Corporation ; the company that makes Metal Stud Crete , for the MD Region an average of $

18.40
  

per

 

square foot was given .  This price includes Prefabrication , Transportation and Erection .  Below , 

the

 

prefabrication process of the precast panels is shown , photos and typical details , courtesy of Earl 

Corporation.

 

Metal stud framing, welded wire fabric 
and shear connectors laid out on 
casting beds. 

 

Concrete being poured between stud 
cavities, leaving stud, (interior) 
exposed for ease of rough-ins, 
insulation and gypsum wallboard 
hanging. 
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Lifting the Panels out of the Beds to be 
stacked on the trucks for 
transportation. 

 

Unloading panels on a site for 
installation. 

 

Erecting panels to provide exterior 
enclosure and interior wall framing. 

 

Orpe Charity
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An example of interior view after 
erection, prior to rough-in and 
insulation. 

 
 

Metal Stud Crete and LEED 
Metal Stud Crete also qualifies for a number of LEED Credits.  They use a large portion of recycled 

content and regional materials to construct lighter weight pre-cast panels that offer innovation and 

opportunities to increase building envelope efficiency. 

Materials and Resources:  

 Recycled Content MR 4.0 

 Regional Materials MR 5.0 

Energy & Atmosphere 

 Steel Stud Cavities allow for variety of insulations 

Innovation & Design Process 

 Exceptional Performance 

 -Resource Conservation (65% concrete and reinforcing steel 

 -Conserve resources in Structure (Reduced Dead Load on Foundation) 

 

Typical Metal Stud Crete Details 
A number of typical details are provided by Earl Corporation to assist in explaining their product function 

and design.  Two options are shown for attaching the composite  connection  to the studs, either a face 

flange is screwed to the stud or a flange is screwed  to the slide of the stud.  The final design and shop 

drawings  would be done in a collaborative  effort with Earl Corporation .  The exterior  finish would also 

need to be approved by the architect on the project, a very similar look to the oversized precast can be 

achieved. 

Orpe Charity
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Schedule and Cost of Metal Stud Crete System 
To evaluate  the  cost  of the  Metal  Stud  Crete  System , a conversation  with  a representative  of Earl 

Corporation took place.  During  the  conversation  a  verbal  statement ,  for  the   MD Region, on average the 

panels  cost  $16  per  square  foot .   This  price  includes  pre -casting  of  concrete  walls  at  one  of  their  locations

 within  500  miles  of  the  site,  transportation  to  the  site  and  erection  of  the  panels.   The  price  did  not

 

include

 insulation,  so  an  additional  phone  conversation  with  NOVA  Spray  Foam  Insulation,  LLC,  a  DC  Metropolitan

 region  spray  foam  services  company  was  utilized  to  obtain  spray  foam  information  and  pricing .

  

And

 additional  $2.40  was  added  per  square  foot  for  open  cell  foam  on  the  interior,  making  the  total $18.40 per 

square foot.   Total system  cost  is  estimated  at  $  275,080.  

Projected on site erection time for the panels is 17 days.  Compared to the original 90 day duration, this 

product will provide  an  80%  reduction   of the total cost   of the project.  60 of those original days were on 

the critical  path.   There  will  be  an  added  lead  time  that  can  be  accounted  for  that  would  not  exist  with  the

 CMU  backup  system.   Besides  the  direct  impact  of  the  affected    14,950SF  of  CMU  Composite  walls  other

 aspects  of  the  building  rough -ins  and  finishes  will  also  be  affected .   The  in-wall  electrical  rough -in  was

 originally  done  in  conjunction  with  the  masons  laying  the  block .   This  is  a  slower  process  and  increases 

difficulty of CMU  Masonry  Construction,  ultimately  making  it  less  efficient.  
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Regular Metal Stud Back Up 
The  alternative  of using  metal  stud  framing  was  also  identified  as a possible  option  for  schedule 

acceleration and envelope efficiency improvement.  An assembly consisting of 25 GA. 6 inch studs, open 

cell  spray  foam , 1 inch  fiberglass  board  and  the  originally  designed  architectural  precast  panels .  

Advantages  of using  this  system  include  the  ability  to increase  the  speed  of enclosing  the  exterior 

envelope .  Flexibility  is increased  with  possibly  changes  after  installation , prior  to precast  exterior 

installation.  Also the rough in process for other trades, such as electrical will be increased.  The ability to 

allow  trades  to follow  one  another  will  result  in an increased  efficiency  for  both  trades  and  avoid 

potential conflicts that may arise.  Coordination  prior to the exterior Back Up walls are installed can be 

shortened  for in wall items, as the metal studs allow increased ability for field adjustments  after being 

enclosed. 

6” Metal Stud Back Up for 4” Architectural Precast 
Concrete 

 
 

 

Schedule and Cost of Regular Metal Stud Back Up 
The estimated cost of the assembly was calculated at $34.00 per square foot, equaling a total of 

$ 508,300.  This cost includes the stud walls, fiberglass board, insulation and precast masonry.  It does 

not include any general conditions costs. 

The expected duration for this system will reduce the originally allotted time by 30%.  60 days has been 

estimated  as the duration  needed to install this system.  The lead times will not be of major concern 

with this assembly; the materials are typically stocked items at local suppliers. 
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Alternative Systems Cost Comparisons 
 

Alternative System Cost Comparisons 
 Area (SF) Assembly $/SF Estimated Cost Cost Difference Duration (days) 

CMU Back Up   14950 $ 12.94 $ 193,453 - 90 

Metal Stud Crete 14950 $ 18.40 $ 275,080  $ 81,627  17 

Regular Stud Walls 14950 $ 32.00 $ 478,400  $ 396,773   60 
Table 13: Alternative Wall Assemblies Comparison 

The originally designed CMU assembly was estimated to be the lowest cost version for the wall assembly 

itself , but  it  also  has  the  longest  duration .   The  middle  price  was  $  275 ,080  with  a  reduction  in  schedule

 time  by  30  days .   The  most  expensive  assembly  is  the  Metal  Stud  Crete  system  that  also  takes  the

 

least

 amount  of  time,  allowing  for  the  possibility  of  reducing  general  conditions  cost  significantly  on  the overall 

project  this option begins  to  be  a  more  realistic  figure.  
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Thermal Property Considerations – Mechanical Breadth 
In order  to demonstrate  mechanical  breath  a comparison  of wall  assembly  effects  on the  building 

mechanical system loads was calculated.  The R and U values were calculated for the original CMU walls 

and the two alternatives .  The U value  was then used to determine  the Q (BTU/hr) through  the wall 

assemblies .  This value will then be used to calculate  the potential  impact  on the Mechanical  System 

load using BIM in the form of Revit MEP.  Refer to BIM Influences on Analysis 3 for the detail on how the 

loads were determined for comparison.   

The original  system  has 2” of closed  cell  spray  foam  on the exterior  of the CMU  wall , between  the 

precast  and CMU.  The other  two assemblies  have been  selected  using  open  cell spray  foam on the 

interior  side between  the stud cavities .  Open cell and closed cell spray foams have a few differences 

that are important to know when deciding the location in the assembly and application  desired.  They 

both  provide  very  good air sealing  and low air infiltration compared  to fiberglass  batt  and cellulose 

insulation.  The reason for selecting the open cell for the alternative systems is the exposure factors and 

the  cost .  The  closed  cell  is overkill  for  the  space  and  the  insulation  will  be well  protected  in both 

alternatives.  Closed cell can also add a slight increase in wall strength. 

Open Cell vs. Closed Cell Spray Foam 

 Open Cell Closed Cell 

Cost per Board Foot (1”x12”x12”) $ 0.60 $ 1.50 

R-Value per inch 3.5 6.0 

Typical Exposure/Durability Softer feeling and weaker, air 
fills voids in tiny cells that aren’t 
completely closed (Usually 
towards interior side of 
assembly for protection) 

Gas filled tiny cells are able to 
resist water vapor and moisture 
infiltration (Can be applied closer 
to exterior or below grade, and 
roofing application) 

Density Medium (1.75 - 2.25 lbs/ft3) Low (0.4 - 1.2 lbs/ft3) 
Table 14: Open Cell vs. Closed Cell Spray Foam 

 

The R and U value are the basis of comparison for the mechanical breadth.  These calculations were 

done by hand and the results are summarized below as well as the individual calculations. 

Wall Assembly Options R and U Values 

 R U 

Original CMU 14.43 0.0693 

Metal Stud Crete 21.72 0.04604 

Metal Stud Framing 26.88 0.0372 
Table 15: R and U value Comparisons 
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Metal Stud Framing 

 

 

Heating and Cooling Loads Comparison 
The two alternate  systems  proposed  for exterior  wall assemblies  reduce the load on the mechanical 

system.  The load contributed by the exterior walls is reduced.  This load differential is not a significant 

change and will not add cost of upgrading the mechanical system; however it is recommended that the 

Mechanical  Engineer  be consulted  for potential  downsizing  and verification  upon  alternative  wall 

assembly selection.  The three walls are compared in Table 16 and Table 17. 

  

Table 16: Space 1 Load Comparisons 

Loads BTU/hr % of Total

Cooling 

Savings Loads BTU/hr % of Total

Heat 

Savings

Original CMU Back Up 19 0.14% 36.6 0.26%

Metal Stud Crete 12.5 0.09% 6.5 24.6 0.17% 12

Metal Stud Back Up 10.3 0.08% 8.7 20.3 0.14% 16.3

Space 1 - Heating and Cooling Load Comparisons

HeatingCooling
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Table 17: Space 2 Load Comparisons 

Overall the exterior wall enclosure accounts for less than 1% of the space load.  90% of the space loads 

are contributed  by the Occupants , Lighting  and Power  (computers ).  However  comparisons  of the 

exterior  walls  are still advantageous .   Table  18 shows  the Zone Summary  for Space  1, a third  floor 

classroom with exterior wall exposure to the South.  The total cooling load (BTU/hour) is 19 or 0.14% 

and heating load (BTU/hour) is 36.6, 0.26%.  This report is for the CMU Back Up walls or the basis on 

which the alternate system would need to improve upon.   The other space summaries can be found in 

Appendix D.   

  

Table 18: Typical Heating and Cooling Load Summary by Zone 

 

 

 

 

 

Space 2 - Heating and Cooling Load Comparisons

Loads BTU/hr % of Total

Cooling 

Savings Loads BTU/hr % of Total

Heat 

Savings

Original CMU Back Up 22.4 0.14% 48.8 0.29%

Metal Stud Crete 11.8 0.07% 10.6 32.7 0.19% 16.1

Metal Stud Back Up 9.8 0.06% 12.6 27.1 0.16% 21.7

Cooling Heating

Loads (Btu/h) Percentage of Total Loads (Btu/h)
Percentage of 

Total

Wall 19 0.14% 36.6 0.26%

Window 1,075.50 7.92% 1,261.10 8.92%

Door 0 0.00% 0 0.00%

Roof 208.7 1.54% 560.2 3.96%

Skyl ight 0 0.00% 0 0.00%

Parti tion 0 0.00% 0 0.00%

Infi l tration 0 0.00% 0 0.00%

Lighting 2,504.10 18.43% -2,504.10 -17.71%

Power 3,130.10 23.04% -3,130.10 -22.14%

People 6,646.10 48.93% -6,646.10 -47.01%

Plenum 0 0.00%

Total 13,583.50 100% -10,422.30 100%

Components

Cooling Heating

Original CMU Assembly- Space 1 
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CMU vs. Metal Stud Electrical Rough In 
An important aspect of changing wall types to consider is the electrical in-wall rough-in.  There are many 

differences in the rough-in process to analyze.  The CMU rough-in process is more time consuming and 

more expensive for both material and labor.  In order to rough-in CMU walls EMT conduit must be used.  

Typical  when  EMT is used 10’ sections  are able to be installed , however ; when  used in CMU walls  3’ 

sections are installed, in the vertical direction, as an assembly working in conjunction with the masons.  

Wires would then also have to be pulled through the conduits as well.  When discussing this topic with 

the electrical sub-contractor labor and costs were discussed, based on a 10’ section with a single device.  

The cost of devices will not vary but the CMU assembly is significantly longer time and at a higher cost.  

The labor rate for rough in is very contingent on the Masons as well. The comparison below shows best 

case scenario for rough-in. 

Metal Stud walls and the specifications  for the Project MOM implemented  Orpe Charity allow for the 

use  of MC Cable .

  

MC Cable

 

is a flexible  metal  conduit  with  wire  already  in it.  The  process  is much 

simpler and

 

allows for a faster rough- in.  The cable can be pulled in many directions and snake through 

much easier, with supports  every 4’.

  

Both assembly  comparisons  include the boxes and box supports.  

The possibility  to save $ 8.50 per 10’

 

device and rough-in assembly  and a labor saving of half an hour 

exists.

 

Electrical Rough-in CMU vs. Metal Studs 

 CMU Walls (EMT + Wire) Metal Studs (MC Cable) 

Material Assembly (10’ section) $ 16.50  $ 8.00 

Labor 1.5 hours (best case) 1 hour 
Table 19: Electrical Rough-in Comparison 

 

Alternative Exterior Wall Assemblies Conclusion 
By establishing the baseline characteristics and properties of the originally design CMU Back Up exterior 

wall assemblies and developing two alternatives  to eliminate risks and improve the over quality of the 

project a viable solution was found.  The Metal Stud Crete is recommended to replace the CMU Back Up 

assembly.   

The Metal Stud Crete, while being the most expensive of the three options discussed it also provides the 

best solutions to eliminate schedule risk and site congestion.  The improvement in the thermal envelope 

are also notable, though the existing design was very good system to compare to.  The ability to have all 

on site construction  completed  for the exterior  walls in less than 20 days, with the exception  of caulk 

joints , saves  on general  conditions  and reduced  safety  risk .  The  added  benefit  of rough  in of MEP 

systems through metal stud walls is also a huge benefit. 

Using BIM assisted in developing these alternatives, by providing valuable data and calculations in a very 

short period of time.  The ability to do quantity takeoffs and mechanical system load analysis allowed for 

better and faster decision making on alternative designs that add value to projects.  
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Cost

 

of

 

Paving

 

a

 

Parking

 

Lot

 

Based

 

on

 

the

 

recommendations

 

from

 

the

 

project

 

consultants ,

 

the

 

construction

 

Board

 

of

 

the

 

Orpe

 

Human

 

Rights

 

Advocates

 

has

 

been

 

advised

 

that

 

at

 

the

 

first

 

glance ,

 

the

 

new

 

 

parking

 

lot

 

associated

 

with

 

the

 

Project

 

MOM

 

facility

 

to

 

be

 

constructed

 

needs

 

to

 

have

 

a

 

minimum

 

paved

 

space

  

capable

 

of

 

welcoming

 

a

 

minimum

 

of

 

30

 

cars .

 

 

Experts

 

have

 

indicated

 

that

 

a

 

spot

 

of

 

1

 

car

 

is

 

the

 

equivalent

 

of

 

300

 

sf.

 

30

 

cars

 

x

 

300

 

sf

 

equal

 

9000

 

sf

.

 

     

Research

 

has

 

also

 

shown

 

that

 

the

 

cost

 

of

 

paving

 

a

 

parking

 

lot

 

surround

 

around

 

$4.50

   

per

 

square

 

foot

 

for

 

both

 

materials

 

and

 

labor .

    

Our

 

team

 

has

 

contacted

 

a

 

local

 

company

 

specialized

 

in

 

commercial

 

and

 

residential

 

paving

 

known

 

under

 

the

 

name

 

of

 

"All

 

County

 

Paving "

 

and

 

have

 

discussed

 

cost .

 

All

 

Count

 

Paving

 

has

 

suggested

 

the

 

cost

 

of

   

 

$ 3.50

 

for

 

asphalt

    

 

and

 

$5.50

 

for

 

concrete .

 

Our

 

board

 

has

 

resolved

 

to

 

choose

 

asphalt

 

option

 

that

 

brink

 

the

 

cost

 

of

 

30

 

cars

 

parking

 

lot

 

at

 

$31,500.

 

             
               

     

   
               

              
             

              
              

              

    
                

                
               
               

             
               

             
              

      

 We

 

elected

 

for

 

Slab-on-Grade

 

foundations

 

because

 

these

 

types

 

of

 

foundations

 

are

 

energy

 

cost

 

efficient

 

as

 
opposed

 
to

 
Crawl

 
Space

 
Foundation.

 
This

 
is

 
a

 
single

 
foundation,

 
several

 
inches

 
thick,

 
with

 
the

 
edges

 
thicker

 than  the  center .  Result  from  the  previous  engineering  soil  testing  confirmed  that  the  2017,800  sf  of  land

 

to

 

be

 purchased  
    

indicated  a  perfect
 

ground
  

which  does  not
 

freeze .
  

Slab -on-Grade  foundation  is
 

sometimes
 

called
 

a

 

monolithic

 

foundation

 

because

 

it

 

is

 

poured

 

at

 

one

 

time.

 

These

 

are

 

the

 

simplest

 

and

 

fastest

 

foundations

 

to

 

pour

          

.
 

The
 

cost
 

of
 

Slab -on-Grade
 

Foundation
 

is
 

$
 

10
 

per
 

square
 

foot
 

that
 

bring
 

the
 

total cost of creating 

foundations

 

on

 

14950

 

sf

 

is

 

$

 

149,500.

 

 

                     
                 

                   
                 
                  

                 
           

Cost of Creating  a Building Foundation that Correspond to the 
Project

 
MOM

 
Infrastructure

Cost

 

of

 

Soil

 

Boring

 

associated

 

with

 

the

 

Land

  

where

 

the

 

Project

 

MOM
 

will
 

be

 

Carry

 

Out

 

One

 

of

 

the

 

most

 

fundamental

 

aspects

 

of

 

any

 

land

 

development

 

project

 

is

 

the

 

need

 

to

 

determine

 

a

 

site’s

 

characteristics

 

to

 

ensure

 

the

 

interaction

 

between

 

the

 

structure

 

and

 

subsurface

 

materials ,

 

soil

 

and

 

rock.

 

Although

 

the

 

soil

 

associated

 

with

 

the

 

land

 

of

 

the

 

project

 

MOM

 

was

 

previously

 

tested ,

 

it

 

is

 

our

 

belief

 

that

 

still

 

exist

 

need

 

for

 

this

 

to

 

retested .

 

Based

 

on

 

this

 

assumption ,

 

we

 

have

 

contacted

 

with

 

the

 

geotechnical

 

services

 

of

 

the

 

soil

 

boring

 

company

 

  

Intertek .

 

Interlink

 

has

 

confirmed

 

to

 

us

 

that

 

they

 

perform

 

soil

 

testing

 

and

 

the

 

cost

 

associated

 

the

 

soil

 

boring

 

is

 

around

 

$

 

2000 .

 

The

 

Soil

 

Boring

 

company

 

contact

 

is

 

1

 

866-741-3637.
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Design  and  Construction  of  Slab  -On - Grade Construction 

Under  the Recommendations  and advice  from Engineers , Architects  and Consultants , the ORPE 

Charity's Construction Management Board has decided that the Design and promote the construction 

of the Residential  Treatment Facility associated with the Project MOM with Slab-on-Grade Foundation 

Design. This chapter summarizes the major recommendations  and practices related to slab-on-grade 
foundation design.

Section 1 summarizes  design  and  construction  practices  covering  the  following  areas : structural 

aspects, location of insulation, drainage, termite and wood decay control, and radon control. Section 2 

includes  a series  of alternative  construction  details . Section 3 provides  animations  for  selected 

configurations . Section  4 is a checklist  to be used during  the design  and construction  of a slab-on-

grade foundation.
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Recommendations on Slab-On-Grade Construction 

 

Figure 1. Slab-on-Grade Foundation with Exterior Insulation 

1 Recommended Design and Construction Details  

STRUCTURAL DESIGN 

The major structural components of a slab-on-grade foundation are the floor slab itself and either grade beams or 

foundation walls with footings at the perimeter of the slab (see Figures 4-2 and 4-3). In some cases additional footings 

(often a thickened slab) are necessary under bearing walls or columns in the center of the slab. Concrete slab-on-grade 

floors are generally designed to have sufficient strength to support floor loads without reinforcing when poured on 

undisturbed or compacted soil. The proper use of welded wire fabric and concrete with a low water/cement ratio can 

reduce shrinkage cracking, which is an important concern for appearance and can also aid radon infiltration control 

strategies. 

Foundation walls are typically constructed of cast-in-place concrete or concrete masonry units. Foundation walls must 

be designed to resist vertical loads from the structure above and transfer these loads to the footing. Concrete spread 

footings must provide support beneath foundation walls and columns. Similarly, grade beams at the edge of the 

foundation support the superstructure above. Footings must be designed with adequate size to distribute the load to the 

soil. Freezing water beneath footings can heave, causing cracking and other structural problems. For this reason, footings 

must be placed beneath the maximum frost penetration depth unless founded on bedrock or proven non-frost susceptible 

soil or insulated to prevent frost penetration. 

Where expansive soils are present or in areas of high seismic activity, special foundation construction techniques may 

be necessary. In these cases, consultation with local building officials and a structural engineer is recommended. 

WATER / MOISTURE MANAGEMENT 

In general, moisture management schemes must control water in two states. First, since the soil in contact with the 

foundation and floor slab is always at 100% relative humidity, foundations must deal with water vapor that will tend to 

84
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migrate toward the interior under most conditions. Second, liquid water must be kept from accumulating around and 

under the foundation. Liquid water comes from sources such as: 

 Uncontrolled flows of surface water 

 High water table 

 Capillary flow through subsurface foundation assemblies 

 

 

Figure 2. Structural System Components of Slab-on-Grade Foundation with Grade Beam 
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Figure 3. Drainage Techniques for Slab-on-Grade Foundations 

Techniques for controlling the build-up and movement of moisture in the foundation are an essential component of the 

overall construction. Improper moisture management can lead to structural damage, damage to floor finishes, and mold 

growth, which can be very costly to repair and hazardous to one's health. 

The following construction practices will prevent excess water in the form of liquid water and vapor from creating 

problems. This is done by using adequate drainage and by the use of vapor retarders. These guidelines and 

recommendations apply to thickened edge/monolithic slabs and stem wall foundations with independent above grade 

slab configurations (PATH 2006). These two slab-on-grade configurations are illustrated in Figures 4-2 and 4-3. 
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 Manage exterior ground and rain water by using gutters and downspouts and by grading the ground around the 

perimeter at least six inches of fall over ten feet of run. 

 A vapor retarder such as a 6 mil thick polyethylene sheet should be placed directly below the concrete slab (DOE 

2009). The vapor retarder will prevent moisture in the ground from diffusing through the slab and into the building. 

It is recommended that the vapor retarder be in direct contact with the concrete slab and that no sand or gravel be 

placed in between (Lstiburek 2008). 

 A capillary break layer consisting of three to four inches of clean gravel (no fines) should be installed below the vapor 

retarder. This layer helps to further prevent bulk soil moisture from wicking up to the slab and allows for that moisture 

to be drained out if a drainage system is installed (PATH 2006). This layer also serves as a pressure field extender for 

a soil gas ventilation system, if one is installed. 

 Add a capillary break (a closed cell foam sill sealer or gasket) between the top of the concrete and the sill plate to 

prevent moisture migration between the concrete foundation and the wall structure above. For integral grade beam 

designs, extend the sub-slab vapor retarder under the footing, bringing it up to grade level. 

 There are several different floor finishes that can be employed on a slab-on-grade foundation, however impermeable 

materials like vinyl flooring should be avoided because they prevent slab moisture from drying to the interior of the 

home. Moisture resistant finishes such as tile, terrazzo, and concrete stains are recommended specially for humid 

climates. Moisture sensitive finishes such as carpet and wood flooring may also be used. For these to be used 

appropriately, however, sub-slab, slab surface, or slab perimeter insulation should be used to moderate the slab 

temperature. Low temperatures can cause condensation on the slab, leading to damage to the finish as well as mold 

growth. 

 Once the concrete for the slab has been poured, it will still contain large amounts of moisture and has to be allowed 

to cure. It is recommend that low water content concrete be used to reduce the amount of left over moisture that needs 

to dry after the slab is set. To prevent cracking and warping during the curing process, damp-curing techniques should 

be used in conjunction with welded wire fabric reinforcement. Horizontal, continuous, #5 rebar reinforcement at the 

top and bottom of stem wall or thickened slab edge should also be used to prevent cracking (PATH 2006). The slab 

should be allowed to dry sufficiently before finishes are installed (Lstiburek 2008). 

DRAINAGE AND WATERPROOFING 

Since slab foundations do not enclose below-grade space, traditional waterproofing is often not required.  However a 

continuous layer of capillary break / vapor retarder materials is required between the ground and the interior / above 

grade portions of the building.  Depending on foundation design, this can include subslab vapor retarders, sill sealers, 

gaskets, waterproofing membranes, or other appropriate materials. 

Rain water can be properly managed by using a well designed gutter and downspout system and by grading the ground 

around the foundation (6 inch drop in 10 feet) to channel water away from the foundation (Lstiburek 2006). The slab 

should also be elevated at least eight inches above grade to prevent water accumulating at the foundation (PATH 2006). 

Since slab foundations place all the living space above grade, subgrade drainage is not always necessary. In some cases 

where seasonal surface water pooling may occur, or on sites with impermeable soils, it is recommended that a foundation 

drain be installed directly beside the bottom of the footing as recommended for basements and crawl spaces. The 

foundation drain assembly includes a filter fabric, gravel, and a perforated plastic drain pipe typically 4 inches in 

diameter. The drain runs to daylight or a sealed sump.. 
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Figure 4. Potential Locations for Slab on Grade Insulation 

LOCATION OF INSULATION 

Insulation is included in slab-on-grade construction for two purposes: 

1. Insulation prevents heat loss in winter, and heat gain in summer. This effect is most pronounced at the slab 

perimeter, where the slab edge otherwise comes in direct contact with outdoor air. 

2. Even in climates and locations on the slab (perimeter vs. middle) where slab insulation may not confer large 

energy benefits, thermal isolation of the slab can prevent cool slab temperatures that can otherwise cause 

condensation inside the house. This can lead to mold and other moisture-related problems, especially if the slab 

is carpeted. 

A wide variety of techniques can be employed to insulate slab-on-grade foundations (Figures 4-4 and 4-5).  Good 

construction practice demands elevating the slab above grade by no less than 8 inches to isolate the wood framing from 

rain splash, soil dampness, and termites, and to keep the subslab drainage layer above the surrounding ground. The most 

intense heat transfer is through this small area of foundation wall above grade, so it requires special care in detailing and 

installation. Heat is also transferred between the slab and the soil, through which it migrates to the exterior ground surface 

and the air. Heat transfer with the soil is greatest at the edge, and diminishes rapidly with distance from it.  In hot climates, 
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direct coupling of the soil to the slab may moderate cooling loads, though at the risk of condensing moisture from the 

indoor air.  

Both components of the slab heat transfer — at the edge and through the soil — must be considered in designing the 

insulation system. Insulation can be placed vertically outside the foundation wall or grade beam. This approach 

effectively insulates the exposed slab edge above grade and extends down to reduce heat flow from the floor slab to the 

ground surface outside the building. Vertical exterior insulation (Figure 4-5a) is the only method of reducing heat loss 

at the edge of an integral grade beam and slab foundation. For stemwall foundations, the major advantage of exterior 

insulation is that the interior joint between the slab and foundation may not need to be insulated, which simplifies 

construction.  One drawback is that rigid insulation must be covered above grade with a protective board, coating, or 

flashing material. Another limitation is that the depth of the exterior insulation is controlled by the footing depth. 

However additional exterior insulation can be provided by extending insulation horizontally from the foundation wall. 

Since this approach can control frost penetration near the footing, it can be used to reduce footing depth requirements 

under certain circumstances (Figure 4-5a).  This method is known as a “frost protected shallow foundation” (FPSF).  A 

variation for unheated buildings is shown in Figure 4-5b.  See NAHB (2004) for more information on this technique, 

which can substantially reduce the initial foundation construction cost. 

Exterior insulation must be approved for below-grade use. Typically, three products are used below grade: extruded 

polystyrene, expanded polystyrene, and rigid mineral fiber panels. (Baechler et al. 2005). Extruded polystyrene (nominal 

R-5 per inch) is a common choice. Expanded polystyrene (nominal R-4 per inch) is less expensive, but it has a lower 

insulating value. Below-grade foams can be at risk for moisture accumulation under certain conditions.  Experimental 

data indicate that this moisture accumulation may reduce the effective R-value as much as 35%-44%.  Research 

conducted at Oak Ridge National Laboratories studied the moisture content and thermal resistance of foam insulation 

exposed below grade for fifteen years; moisture may continue to accumulate and degrade thermal performance beyond 

the fifteen-year timeframe of the study.  This potential reduction should be accounted for when selecting the amount and 

type of insulation to be used (Kehrer, et al., 2012, Crandell 2010). 
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Figure 5. Potential Locations for Slab on Grade Insulation 

Insulation also can be placed vertically on the interior of a stemwall or horizontally under the slab.  In both cases, heat 

loss from the floor is reduced and the difficulty of placing and protecting exterior insulation is avoided. Interior vertical 

insulation is limited to the depth of the footing but underslab insulation is not limited in this respect. Usually the outer 2 

to 4 feet of the slab perimeter is insulated but the entire floor may be insulated if desired. Remember that condensation 

control is an important consideration, along with heating energy use.  It is essential to insulate the joint between the slab 

and the foundation wall whenever insulation is placed inside the foundation wall or under the slab. Otherwise, a 

significant amount of heat transfer occurs through the thermal bridge at the slab edge.  The insulation is generally limited 

to no more than 1 inch in thickness at this point.  Figure 4-4d shows insulation under the slab and at the slab edge to 

control the temperature of the slab, with exterior insulation placed vertically and horizontally to prevent frost penetration 

to the footing. 

Another option for insulating a slab-on-grade foundation is to place insulation above the floor slab (Figure 4-5c). This 

may be the only option for retrofit applications. It can be appropriate for new construction as well, especially when wood 

is the desired floor finish. These techniques have critical details that must be followed to avoid moisture problems; full 

descriptions can be found in Lstiburek (2006). 

Other specialty systems can be used for slab-on-grade stemwalls. These include insulated concrete forms (ICFs), post-

tensioned slabs, and systems that place foam insulation between two layers of cast in place concrete. 
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Figure 6. Slab-on-Grade Termite Control Techniques 

TERMITE AND WOOD DECAY CONTROL TECHNIQUES 

Techniques for controlling the entry of termites through residential foundations are necessary in much of the United 

States (see Figure 4-6). Consult with local building officials and codes for further details. 

1. Minimize soil moisture around the foundation by surface drainage and by using gutters, downspouts, and runouts 

to remove roof water. 

2. Remove all roots, stumps, and wood from the site. Wood stakes and form work should also be removed from 

the foundation area. 

3. Treat soil with termiticide on all sites vulnerable to termites (Labs et al. 1988). 
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4. Place a bond beam or course of solid cap blocks on top of all concrete masonry foundation walls to ensure that 

no open cores are left exposed. Alternatively, fill all cores on the top course with mortar. The mortar joint beneath 

the top course or bond beam should be reinforced for additional insurance. 

5. Place the sill plate at least 8 inches above grade; it should be pressure-preservative treated to resist decay. Since 

termite shields are often damaged or not installed carefully enough, they are considered optional and should not 

be regarded as sufficient defense by themselves. 

6. Be sure that exterior wood siding and trim are at least 6 inches above grade. 

7. Construct porches and exterior slabs so that they slope away from the foundation wall, are reinforced with steel 

or wire mesh, usually are at least 2 inches below exterior siding, and are separated from all wood members by a 

2-inch gap visible for inspection or a continuous metal flashing soldered at all seams. 

8. Fill the joint between a slab-on-grade floor and foundation wall with liquid-poured urethane caulk or coal tar 

pitch to form a termite and radon barrier. 

Plastic foam and mineral wool insulation materials have no food value to termites, but they can provide protective cover 

and easy tunneling. Insulation installations can be detailed for ease of inspection, although often by sacrificing thermal 

efficiency. 

In principle, termite shields offer protection, but should not be relied upon as a barrier. Termite shields are shown in this 

document as a component of all slab-on-grade designs. Their purpose is to force any insects ascending through the wall 

out to the exterior, where they can be seen. For this reason, termite shields must be continuous, and all seams must be 

sealed to prevent bypass by the insects. 

These concerns over insulation and the unreliability of termite shields have led to the conclusion that soil treatment is 

the most effective technique to control termites with an insulated foundation. However, the restrictions on widely used 

termiticides may make this option either unavailable or cause the substitution of products that are more expensive and 

possibly less effective. This situation should encourage insulation techniques that enhance visual inspection and provide 

effective barriers to termites. For more information on termite mitigation techniques, see NAHB (2006). 
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Figure 7. Slab-on-Grade Radon Control Techniques 

RADON CONTROL TECHNIQUES 

Sealing the Slab 

The following techniques for minimizing radon infiltration through a slab-on-grade foundation are appropriate, 

especially in moderate or high potential radon areas (zones 1 and 2) as designated by EPA (see Figures 4-7 and 4-8). To 

determine this, contact the state radon staff. 

1. Use solid pipes for floor discharge drains to daylight or provide mechanical traps if they discharge to subsurface 

drains. 
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2. Lay a 6-mil polyethylene film on top of the gravel drainage layer beneath the slab. This film serves both as a 

radon and moisture retarder. Slit an “x” in the polyethylene membrane at penetrations. Turn up the tabs and seal 

them to the penetration using caulk or tape. Care should be taken to avoid unintentionally puncturing the barrier; 

consider using riverbed gravel if available at a reasonable price. The round riverbed gravel allows for freer 

movement of the soil gas and has no sharp edges to penetrate the polyethylene. The edges should be lapped at 

least 12 inches. The polyethylene should extend over the top of the foundation wall, or extend under a monolithic 

slab-grade beam or patio, terminating no lower than finished grade. Use concrete with a low water/cement ratio 

to minimize cracking. 

3. Provide an isolation joint between the foundation wall and slab floor where vertical movement is expected. After 

the slab has cured for several days, seal the joint by pouring polyurethane or similar caulk into the 1/2-inch 

channel formed with a removable strip. Polyurethane caulks adhere well to masonry and are long-lived. They 

do not stick to polyethylene. Do not use latex caulk. 

4. Install welded wire in the slab to reduce the impact of shrinkage cracking. Consider control joints or additional 

reinforcing near the inside corner of “L” shaped slabs. Two pieces of No. 4 reinforcing bar, 3 feet long and on 

12-inch centers, across areas where additional stress is anticipated, should reduce cracking. Use of fibers within 

concrete will also reduce the amount of plastic shrinkage cracking. 

5. Control joints should be finished with a 1/2-inch depression. Fill this recess fully with polyurethane or similar 

caulk. 

6. Minimize the number of pours to avoid cold joints. Begin curing the concrete immediately after the pour, 

according to recommendations of the American Concrete Institute (1980; 1983). At least three days are required 

at 70F, and longer at lower temperatures. Use an impervious cover sheet or wetted burlap. 

7. Form a gap of at least 1/2-inch width around all plumbing and utility lead-ins through the slab to a depth of at 

least 1/2 inch. Fill with polyurethane or similar caulking. 

8. Place HVAC condensate drains so that they run to daylight outside the building envelope, or to a floor drain 

suitably sealed against radon penetration. Condensate drains that connect to dry wells or other soil may become 

direct conduits for soil gas, and can be a major entry point for radon. 

9. Place a solid block course, bond beam, or cap block on top of all masonry foundation walls to seal cores, or fill 

open block cores in the top course with concrete. An alternative approach is to leave the masonry cores open 

and fill solid at the time the floor slab is cast by flowing concrete into the top course of block. 

10. Do not place HVAC ducts under the slab. 
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Figure 8. Soil Gas Collection and Discharge Techniques 

Intercepting Soil Gas 

The most effective way to limit radon and other soil gas entry is through the use of active soil depressurization (ASD). 

ASD works by lowering the air pressure in the soil relative to the indoors. Avoiding foundation openings to the soil, or 

sealing those openings, as well as limiting sources of indoor depressurization aid ASD systems. Sometimes a passive 

soil depressurization (PSD, with no fan) system is used. If post-occupancy radon testing indicates further radon reduction 

is desirable, a fan can be installed in the vent pipe (see Figure 4-8). 

Subslab depressurization has proven to be an effective technique for reducing radon concentrations to acceptable levels, 

even in homes with extremely high concentrations (Dudney 1988). This technique lowers the pressure around the 

foundation envelope, causing the soil gas to be routed into a collection system, avoiding the inside spaces and discharging 

to the outdoors. 

A foundation with good subsurface drainage already has a collection system. The underslab gravel drainage layer can 

be used to collect soil gas. It should be at least 4 inches thick, and of clean aggregate no less than 1/2 inch in diameter. 

The gravel should be covered with a 6-mil polyethylene radon and vapor retarder. 
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A 3- or 4-inch diameter PVC vent pipe should be routed from the subslab gravel layer through the conditioned portion 

of the building and through the highest roof plane. The pipe should terminate below the slab with a “tee” fitting. To 

prevent clogging the pipe with gravel, ten-foot lengths of perforated draintile can be attached to the legs of the tee, and 

sealed at the ends. Alternately, the vent pipe can be connected to a perimeter drain system, as long as that system does 

not connect to the outdoor environment. Horizontal vent pipes could connect the vent stack through below grade walls 

to permeable areas beneath adjoining slabs. A single vent pipe is adequate for most houses with less than 2,500 square 

feet of slab area that also include a permeable subslab layer. The vent pipe is routed to the roof through plumbing chases, 

interior walls, or closets. 

A PSD system requires the floor slab to be nearly airtight so that collection efforts are not short-circuited by drawing 

excessive room air down through the slab and into the system. Cracks, slab penetrations, and control joints must be 

sealed. Floor drains that discharge to the gravel beneath the slab should be avoided, but when used, should be fitted with 

a mechanical trap capable of providing an airtight seal. 

While a properly installed passive soil depressurization (PSD) system may reduce indoor radon concentrations by about 

50%, active soil depressurization (ASD) systems can reduce indoor radon concentrations by up to 99%. A PSD system 

is more limited in terms of vent pipe routing options, and is less forgiving of construction defects than ASD systems. 

Furthermore, in new construction, small ASD fans (25-40 watt) may be used with minimal energy impact. Active systems 

use quiet, in-line duct fans to draw gas from the soil. The fan should be located outside, and ideally above, the conditioned 

space so that any air leaks from the positive pressure side of the fan or vent stack are not in the living space. The fan 

should be oriented to prevent accumulation of condensed water in the fan housing. The ASD stack should be routed up 

through the building or an attached garage or carport, and extend twelve inches above the roof. It can also be carried out 

through the band joist and up along the outside of wall, to a point high enough so that there is no danger of the exhaust 

being redirected into the building through attic vents or other pathways. Because PSD systems rely on natural buoyancy 

to operate, a PSD stack must be routed through the conditioned portion of the home. 

A fan capable of maintaining 0.2 inch of water suction under installation conditions is adequate for serving subslab 

collection systems for most houses (Labs 1988). This is often achieved with a 0.03 hp (25W), 160 cfm centrifugal fan 

(maximum capacity) capable of drawing up to 1 inch of water before stalling. Under field conditions of 0.2 inch of water, 

such a fan operates at about 80 cfm. 

It is possible to test the suction of the subslab system by drilling a small (1/4-inch) hole in areas of the slab remote from 

the suction point, and measuring the suction through the hole using a micromanometer or inclined manometer. The goal 

of a subslab depressurization system is to create negative air pressure below the slab, relative to the air pressure in the 

adjacent interior space. A suction of 5 Pascals is considered satisfactory when the house is placed in a worst-case 

depressurization condition (i.e., house closed, all exhaust fans and devices operating, and with the HVAC system 

operating with interior doors shut). The hole must be sealed after the test. 

PSD systems require near perfection in sealing of openings to the soil, since the system relies on a 3- or 4-inch pipe to 

vent more effectively than the entire house. Sealing openings to the soil is less critical for radon control with ASD 

systems, although it is highly desirable in order to limit the energy penalty associated with conditioned indoor air leaking 

into a depressurized subslab, and from there to the outdoors. ASD fans have service lives averaging about ten years, with 

a higher life expectancy if the fan is protected from the elements. Since an ASD system may be turned off by occupants, 

service switches are usually located in areas with limited access. 
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Checklist for Design & Construction of Slab-on-Grade Foundations 

This checklist serves as a chapter summary, helps review the completeness of construction drawings and 

specifications, and provides general guidance on project management. The checklist could be used many 

ways. For example, use one set of blanks during design and the second set during construction inspection. 

Note that not all measures are necessary under all conditions. Use different symbols to distinguish items 

that have been satisfied (+) from those that have been checked but do not apply (x). Leave unfinished items 

unchecked. 

OVERALL SLAB CONSTRUCTION 

General considerations. Slab floors require advance planning for plumbing and electrical service. They 

generally minimize moisture and radon hazard but make detection of termite intrusions especially difficult. 

Expansive soils require special measures. 

____ ____ Elevate slab above existing grade 

____ ____ Provide minimum 4-inch-thick aggregate drainage layer under slab 

____ ____ Locate plumbing to be cast in slab 

____ ____ Locate electrical service to be cast in slab 

____ ____ Locate gas service to be cast in slab 

SITEWORK 

____ 

____ Locate building at the highest point if the site is wet 

____ 

____ 
Define “finish subgrade” (grading contractor), “base grade” (construction contractor), “rough grade” level before topsoil 

is respread, “finish grade” (landscape contractor) 

____ 

____ 
Establish elevations of finish grades, drainage swales, catch basins, foundation drain outfalls, bulkheads, curbs, 

driveways, property corners, changes in boundaries 

____ 

____ Establish grading tolerances 

____ 

____ Provide intercepting drains upgrade of foundation if needed 

____ 

____ Locate dry wells and recharge pits below foundation level 
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____ 

____ Establish precautions for stabilizing excavation 

____ 

____ Establish limits of excavation and determine trees, roots, buried cables, pipes, sewers, etc., to be protected from damage 

____ 

____ Confirm elevation of water table 

____ 

____ Determine type and dimensions of drainage systems 

____ 

____ Discharge roof drainage away from foundation 

____ 

____ Remove stumps and grubbing debris from site 

____ 

____ Provide frost heave protection for winter construction 

____ 

____ Call for test hole (full depth hole in proposed foundation location) 

____ 

____ Locate stakes and benchmarks 

____ 

____ Strip and stock pile topsoil 

____ 

____ Define spoil site 

FOOTINGS 

____ 

____ 
Unless using a frost protected shallow foundation (FPSF) design, position bottom of footing at least 6 inches below frost 

depth around perimeter (frost wall at garage, slabs supporting roofs, other elements attached to structure). 

____ 

____ Confirm adequacy of footing sizes 

____ 

____ Do not fill the overexcavated footing trench 

____ 

____ Install longitudinal reinforcing 

____ 

____ Reinforce footing at spans over utility trenches 

____ 

____ Do not bear footings partially on rock (sand fill) 
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____ 

____ Do not pour footings on frozen ground 

____ 

____ Indicate minimum concrete compressive strength after 28 days 

____ 

____ Call out elevations of top of footings and dimension elevation changes in plan 

____ 

____ Use keyway or steel dowels to anchor foundation walls 

____ 

____ Dimension stepped footings according to local codes and good practice (conform to masonry dimensions if applicable) 

____ 

____ Provide a capillary break between footing and stemwall 

STRUCTURAL 

____ 

____ Avoid ledge-supported slabs unless structurally reinforced 

____ 

____ 
Place isolation joints at frost wall, columns, footings, fireplace foundations, mechanical equipment pads, steps, 

sidewalks, garage and carport slabs, drains 

____ 

____ Check that partition load does not exceed 500 pounds per linear foot on unreinforced slab 

____ 

____ Call out depressed bottom of slab where top is depressed 

____ 

____ Reinforce slab at depressions greater than 1-1/2 inch 

____ 

____ Use wire chairs or precast pedestals to support welded wire mesh reinforcing 

____ 

____ Compact fill under slab 

    

Determine general concrete specifications: 

____ ____ Minimum compressive strength after 28 days 

____ ____ Maximum water/cement ratio. Note: add no water at site 
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____ ____ Allowable slump 

____ ____ Acceptable and unacceptable admixtures 

____ ____ Dampening of subgrade prior to pour 

____ ____ Determine form-release agents acceptable to WPM (waterproof membrane) manufacturer if used 

____ ____ Establish curing requirements (special hot, cold, dry conditions) 

____ ____ Establish surface finish requirements and preparation for WPM (plug all form tie holes) 

____ ____ For shrinkage control: use horizontal reinforcing at top of wall and/or control joints 

____ ____ Design width of wall to resist height of fill, seismic loads, and loads transmitted through soil from adjacent foundations 

____ ____ Use two-way reinforcing (horizontal and vertical) for strength, watertightness, termite and radon resistance 

____ ____ Establish anchor bolt depth and spacing requirements, and install accordingly 

____ ____ Determine brick shelf widths and elevations 

FLOOR SLAB 

____ ____ Determine minimum compressive strength after 28 days 

____ ____ Determine maximum water/cement ratio. (Note: add no water at site) 

____ ____ Determine allowable slump 

____ ____ Determine acceptable and unacceptable admixtures 

____ ____ Establish curing requirements (special hot, cold, dry conditions) 

____ ____ Determine surface finish 
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____ ____ Provide shrinkage control: WWF (welded wire fabric) reinforcement or control joints 

____ ____ Provide isolation joints at wall perimeter and column pads 

____ ____ Provide vapor retarder under slab 

____ ____ Compact fill under slab 

BACKFILLING AND COMPACTION 

____ 

____ 
Establish condition of fill material (if site material stays in clump after soaking and squeezing in hand, do not use as 

backfill) 

____ 

____ Determine proper compaction 

____ 

____ Cap backfill with an impermeable cover 

MOISTUREPROOFING 

General considerations. Since slab on grade foundations do not contain below-grade living space, the key 

consideration is isolating the interior of the building from ground moisture.  This can be accommodated 

with a variety of membranes, liquid applied materials, and gaskets.  In all cases, provide a continuous vapor 

retarder directly under the slab. 

____ ____ Isolate the slab from the ground with appropriate waterproofing membranes or other materials 

____ ____ Place a polyethylene vapor retarder under floor slabs 

For more information visit Water Managed Foundations within the Building America Solution Center. 

THERMAL AND MOISTURE CONTROLS 

General considerations. Heat loss rate is greatest at the exposed slab edge or frost wall above grade, and 

at the floor perimeter. Continuity of insulation is difficult except for exterior placement. Horizontal exterior 

insulation reduces frost penetration depth. 

____ ____ Verify that wall insulation R-value and depth meet local codes at a minimum 

____ ____ If used, specify exterior insulation product suitable for in-ground use 
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____ ____ Install protective coating for exterior insulation 

____ ____ Install infiltration sealing gasket and through-wall termite shield under sill plate 

For more information visit Minimum Thermal Bridging within the Building America Solution Center. 

DECAY AND TERMITE CONTROL MEASURES 

General considerations. Strategy: (1) Isolate wood members from soil by an air space or impermeable 

retarder; (2) expose critical areas for inspection. Pressure-treated lumber is less susceptible to attack, but is 

no substitute for proper detailing. Termite shields are not reliable retarders unless installed correctly. 

____ 

____ Reinforce slab 

____ 

____ Remove all grade stakes, spreader sticks, wood embedded in concrete during pour 

____ 

____ Do not disturb treated soil prior to concreting 

____ 

____ Avoid ducts beneath floor slab top surface 

____ 

____ Specify pressure-treated wall sole plates and sleepers 

____ 

____ Pressure-treat sill plates, rim joists, wood members in contact with foundation walls and floors 

____ 

____ Pressure-treat all outdoor weather-exposed wood members 

____ 

____ Install dampproof membrane and through-wall termite shield under sill plate (flashing or sill seal gasket) 

____ 

____ Elevate sill plate minimum 8 inches above exterior grade 

____ 

____ Elevate wood posts and framing supporting porches, stairs, decks, etc., above grade (6-inch minimum) on concrete piers 

____ 

____ Elevate wood siding, door sills, other finish wood members at least 6 inches above grade (rain splash protection) 

____ 

____ 
Separate raised porches and decks from the building by 2-inch horizontal clearance or provide proper flashing (for 

drainage and termite inspection) 
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____ 

____ Pitch solid surface porches, decks, patios for drainage (minimum 1/4 in/ft) 

____ 

____ Detail slab porch and patios to prevent termite access to superstructure (structural slab over inspectable crawl space) 

____ 

____ Treat soil with termiticide, especially with insulated slab 

RADON CONTROL MEASURES 

General considerations. The potential for radon hazard is present in all buildings. Check state and local 

health agencies for need of protection. Strategies include: (1) passively or actively depressurizing soil and 

crawl space air pressure relative to the indoors; (2) soil gas retarding membranes; (3) provisions to activate 

passive soil depressurization systems. Since radon is a gas, its rate of entry through the foundation depends 

on suction due to stack effect, HVAC system imbalances, exhaust devices, and air leakage especially at 

high points in the building envelope 

____ ____ Reinforce slab 

____ ____ Remove all grade stakes, spreader sticks, wood embedded in concrete during pour 

____ ____ Form perimeter wall joint with trough, fill with pour-in sealant 

____ ____ Place vapor retarder under slab 

____ ____ Caulk joints around pipes and conduits 

____ ____ Place minimum 4-inch-thick layer of coarse, clean gravel under the slab 

____ ____ Separate outdoor intakes for combustion devices 

____ ____ Install air retarder wrap around building envelope 

____ ____ Seal around flues, chases, vent stacks, attic stairs 

PLANS, CONTRACTS, AND BUILDING PERMITS 

____ 

____ Plans and specs 
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____ 

____ Bid package 

____ 

____ 

Establish contractual arrangements (describe principals, describe the work by referencing the blueprints and specs, state 

the start/completion dates, price, payment schedule, handling of change orders, handling of disputes, excavation 

allowance, and procedure for firing)  Use signoff on work statements, work ready, and work finished quality assurance 

procedures. 

____ 

____ Building permits 

SITE INSPECTIONS DURING CONSTRUCTION 

____ ____ After excavation and before concrete is poured for the footings 

____ ____ After the footings have been poured before foundation wall construction 

____ ____ After foundation construction and dampproofing before rough framing 

____ ____ After rough framing 

____ ____ After rough plumbing 

____ ____ After rough electrical 

____ ____ After insulation installation before drywall and backfilling in case of exterior insulation 

____ ____ Final 
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Part II
Construction 

Budget
 
Narrative

For the Part III of this Report  see the Construction  Budget 
Narrative  Manual  associated  with the Construction  of the 
Project MOM Residential Treatment Facility
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This  building

 

Information

 

Modeling

 

can

 

be

 

a

 

very

 

valuable

 

tool

 

and

 

process

 

in  the  process  of  starting  the

  

construction

 
works

 
of

 
the

 Residential  Treatment  and  Respite  Facility  deemed  to  serve  pregnant  and  postpartum

 

women

 

with

 

substance

 

use

 

disorders

 

and

 

their

 

infants
.

  

Through

 

the

 

Building

 

Information

 

Modeling

 

Execution

 

Planning

 

Guide ,

 

developed

   

by

 

the

 

Construction

 

Team

 

of

 

Orpe

 

Hunman

 

Rights

 
Advocates ,

 

allows

 

the

 

maximum

 

value

 

to

 

be

 

achieved

 

with

 

BIM .

  

The

      

Orpe

 

Project

 

Team

 

used

 

BIM

 

effectively

 

on

 

the

 

project.

 

 

Value

 

Engineering

 

is

 

the

 

process

 

that

 

includes

 

developing

 

and

 

evaluating

 

alternative

 

construction

 

methods

 

and

 

techniques

 

to

 

add

 

value

 

to

 

a

 

project .

  

In

 

Analysis

 

two

 

the

 

suggestion

 

of

 

LEED

 

elements

 

being

 

excluded

 

from

 

the

 

value

 

engineering

 

process

 

explores

 

a

 

potential

 

situation

 

if

 

the

 

green

 

roof

 

was used

 

as

 

a

 

viable

 

option

 

 

in

 

the

 

value

 

engineering

 

process

            

               

                  

                   

.

 

Alternative

 

Exterior

 

Wall

 

Assemblies

 

were

 

explored

 

and

 

two

 

options

 

were

 

developed

 

to

 

compare

 

to

 

the

 

original

 

system .

  

The

 

recommendation

 

of

 

the

 

Metal

 

Stud

 

Crete

 

system

 

was

 

made .

  

This

 

system ,

 

while

 

initially

 

costing

 

less

 

can

 

provide

 

serious

 

schedule

 

acceleration

 

for

 

the

 

exterior

 

enclosure .

  

It

 

will

 

also

 

provide

 

a

 

reduction

 

of

 

loading

 

on

 

the

 

mechanical

 

system

 

from

 

the

 

exterior

 

walls.

 
               

                

                 

 

 

           

           

 

These

 

analyzes

 

and

 

breadth

 

topics

 

have

 

allowed

 

a

 

study

 

into

 

how

 

building

 

system

 

assemblies

 

and

 

construction

 

techniques

 

can

 

affect

 

other

 

systems

 

of

 

a

 

building .

  

Through

 

Building

 

information

 

modeling

 

alternative

 

designs

 

and

 

options

 

can

 

be

 

explored

 

quickly

 

and

 

efficiently ,

 

allowing

 

more

 

opportunities

 

and

 

options

 

to

 

be

 

explored.

  

   

 

FINAL CONCLUSIONS 

Orpe Charity
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APPENDIX



 SCHEDULE SUMMARY – Total Project Schedule Summary Gantt Chart                                                 

ID Task Name Duration Start 2021 2022 

May Jun Aug Sept Oct Nov Dec Jan Feb Jun Jul Aug Oct 
   

 SCHEDULE SUMMARY 359 days Fri 5/14/21    

1  Design Completion/BID/Award 0 days Fri  5/14/21        Award  

  Land Acquisition (closing) 0 days Fri  5/29/21                        Land Acuisition  

2  Buildings Permit Issued 0 days Wed 8/18/21             8/18/21                    Building Permit Issued  

3  Award Contracts 10 days Wed 8/18/21                                     10 days  

4  Offsite Utilities 43 days Thu 8/19/21                                                    43 days  

5  Residential Building Pad 16 days Thu 8/27/21                                                     16 days  

6  Clinic Building Pad 14 days Tue  8/31/21                                                      14 days  

7  Offsite Utilities 122 Days Thu 9/16/21                                                                122 days 

8 SUBSTRUCTURE 82 days Thu 9/16/21                    82 days  

9  Residential Building Substructure 42 days Thu 9/16/21                                                                     42 days  

10  Clinic Building Substructure 40 days Thu 10/9/21                                                   40 days 

11 SUPERSTRUCTURE 68 days Tue 10/26/21                              68 days  

12  Resid. Building Superstructure 38 days Tue 10/26/21                                                                  38 days 

13  Clinic Building Superstructure    30 days Thu 11/25/21               30 days  

14 ENCLOSURE 64 days Wed 12/8/21                                              64 days  

15  Residential Building Enclosure 34 days Wed 12/8/21                                        34 day 

16  Clinic Building Enclosure 30 days Mon 1/10/22                                 30 days 

17 ROUGH – INS AND FINISHES 71 days   Mon 2/14/22                                                               71 days  

18  Resid Build. Rough-ins and Finishes 41 days Mon 2/14/22                                                          41 days 

19  Clinic Build. Rough-in and Finishes 30 days Tue 2/15/22                                                         30 days 

20 BUILDINGS CLOSEOUT 81 days Fri 6/13/22                                                      81 days   

21  Punchlist for Substantial Completion 26 days Fri 6/13/22                                                                     26 days 

22  HESS Final Inspections 15 days Fri 6/15/22                                                                    15  days 

23  O&M Training / Final Cleanings 10 days Thu 6/21/22                                                                    10  days 

24  Certificate Occupancy Issued 0 Thu 7/7/22                         Certificate of Occupancy                    

25  Substantial Completion 0 Thu 7/28/22                             Substantial Completion                    

26  Final Closeout Procedures 30 days Fri 8/12/22                                            30 days                            

27  Final Completion 0  Fri 10/28/22                                Final Completion              10/28/22  

  

 Project: Schedule Summary 

Date:   4/10/21 

Summary:                                                               Manual Tasks: 

 Orpe Human Rights Advocates 

 Residential Treatment Facility - Pregnant and Postpartum Women with SUD and their Infants 
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LEED Scorecard for Original Design 

 

Figure 27: LEED Scorecard for Original Design 

  

Orpe Integrated Behavioral Health & Supportive Services 
Facility| Project MOM

Orpe Charity
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109



Construction Project Management  

 

 
|Orpe Integrated Behavioral Health & 
Supportive Services Facility| Project MOM 

 

 

Blazeshield II 

 

APPENDIX C 
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Mechanical Breadth- Space Heating and Cooling Load Summaries 
 

CMU Back Up  

 

Space Summary - Space1

Area (SF)

Volume (CF) 6,170.61

Wal l  Area (SF) 55

Roof Area (SF) 46.12

Door Area (SF) 40.08

Parti tion Area (SF) 0

Window Area (SF) 45.31

Skyl ight Area (SF) 0

Lighting Load (W) 930

Power Load (W) 1,163

Number of People 18

Sens ible Heat Gain / Person (Btu/h) 250

Latent Heat Gain / Person (Btu/h) 200

Infi l tration Airflow (CFM) 0

Space Type

School  or Univers i ty 

(inheri ted from 

bui lding type)

Peak Cool ing Load (Btu/h) 13,583.50

Peak Cool ing Month and Hour July 10:00 AM

Peak Cool ing Sens ible Load (Btu/h) 10,341.80

Peak Cool ing Latent Load (Btu/h) 3,241.70

Peak Cool ing Airflow (CFM) 495

Peak Heating Load (Btu/h) -10,422.30

Peak Heating Airflow (CFM) 64

Loads (Btu/h) Percentage of Total Loads (Btu/h)
Percentage of 

Total

Wall 19 0.14% 36.6 0.26%

Window 1,075.50 7.92% 1,261.10 8.92%

Door 0 0.00% 0 0.00%

Roof 208.7 1.54% 560.2 3.96%

Skyl ight 0 0.00% 0 0.00%

Parti tion 0 0.00% 0 0.00%

Infi l tration 0 0.00% 0 0.00%

Lighting 2,504.10 18.43% -2,504.10 -17.71%

Power 3,130.10 23.04% -3,130.10 -22.14%

People 6,646.10 48.93% -6,646.10 -47.01%

Plenum 0 0.00%

Total 13,583.50 100% -10,422.30 100%

Inputs

775.41

Calculated Results

Components

Cooling Heating

Original CMU Assembly- Space 1 (3rd floor class Room Exterior Wall facing South)

APPENDIX D 
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Space Summary - Space 2

Area (SF)

Volume (CF) 7,601.26

Wal l  Area (SF) 73.14

Roof Area (SF) 48.68

Door Area (SF) 37.79

Parti tion Area (SF) 0

Window Area (SF) 60.24

Skyl ight Area (SF) 0

Lighting Load (W) 1,145

Power Load (W) 1,432

Number of People 23

Sens ible Heat Gain / Person (Btu/h) 250

Latent Heat Gain / Person (Btu/h) 200

Infi l tration Airflow (CFM) 0

Space Type

School  or Univers i ty 

(inheri ted from 

bui lding type)

Peak Cool ing Load (Btu/h) 15,434.20

Peak Cool ing Month and Hour July 10:00 AM

Peak Cool ing Sens ible Load (Btu/h) 11,443.90

Peak Cool ing Latent Load (Btu/h) 3,990.20

Peak Cool ing Airflow (CFM) 562

Peak Heating Load (Btu/h) -12,173.40

Peak Heating Airflow (CFM) 80

Loads (Btu/h) Percentage of Total Loads (Btu/h)
Percentage of 

Total

Wall 22.4 0.14% 48.8 0.29%

Window 701.3 4.54% 1,676.80 9.98%

Door 0 0.00% 0 0.00%

Roof 220.3 1.43% 591.3 3.52%

Skyl ight 0 0.00% 0 0.00%

Parti tion 0 0.00% 0 0.00%

Infi l tration 0 0.00% 0 0.00%

Lighting 2,902.50 18.81% -2,902.50 -17.27%

Power 3,628.10 23.51% -3,628.10 -21.59%

People 7,959.70 51.57% -7,959.70 -47.36%

Plenum 0 0.00%

Total 15,434.20 100% -12,173.40 100%

Inputs

954.46

Calculated Results

Components

Cooling Heating

Original CMU Assembly- Space 2 (2nd floor class Room-Exterior Wall facing North)

Orpe Charity

Orpe Integrated Behavioral Health & Supportive 
Services Facility| Project MOM
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Metal Stud Crete 

  

Space Summary - Space 1

Area (SF)

Volume (CF) 6,170.61

Wal l  Area (SF) 55

Roof Area (SF) 46.12

Door Area (SF) 40.08

Parti tion Area (SF) 0

Window Area (SF) 45.31

Skyl ight Area (SF) 0

Lighting Load (W) 930

Power Load (W) 1,163

Number of People 18

Sens ible Heat Gain / Person (Btu/h) 250

Latent Heat Gain / Person (Btu/h) 200

Infi l tration Airflow (CFM) 0

Space Type

School  or Univers i ty 

(inheri ted from 

bui lding type)

Peak Cool ing Load (Btu/h) 13,642.20

Peak Cool ing Month and Hour July 10:00 AM

Peak Cool ing Sens ible Load (Btu/h) 10,400.50

Peak Cool ing Latent Load (Btu/h) 3,241.70

Peak Cool ing Airflow (CFM) 501

Peak Heating Load (Btu/h) -10,434.40

Peak Heating Airflow (CFM) 64

Loads (Btu/h) Percentage of Total Loads (Btu/h) Percentage of Total

Wall 12.5 0.09% 24.6 0.17%

Window 1,140.70 8.36% 1,261.10 8.93%

Door 0 0.00% 0 0.00%

Roof 208.7 1.53% 560.2 3.97%

Skyl ight 0 0.00% 0 0.00%

Parti tion 0 0.00% 0 0.00%

Infi l tration 0 0.00% 0 0.00%

Lighting 2,504.10 18.36% -2,504.10 -17.73%

Power 3,130.10 22.94% -3,130.10 -22.16%

People 6,646.10 48.72% -6,646.10 -47.05%

Plenum 0 0.00%

Total 13,642.20 100% -10,434.40 100%

Inputs

775.41

Calculated Results

Components
Cooling Heating

Metal Stud Crete - Space 1 (3rd floor class Room Exterior Wall facing South)

Orpe Charity

Orpe Integrated Behavioral Health & Supportive Services 
Facility| Project MOM
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Space Summary - Space 2

Area (SF)

Volume (CF) 7,601.26

Wal l  Area (SF) 73.14

Roof Area (SF) 48.68

Door Area (SF) 37.79

Parti tion Area (SF) 0

Window Area (SF) 60.24

Skyl ight Area (SF) 0

Lighting Load (W) 1,145

Power Load (W) 1,432

Number of People 23

Sens ible Heat Gain / Person (Btu/h) 250

Latent Heat Gain / Person (Btu/h) 200

Infi l tration Airflow (CFM) 0

Space Type

School  or Univers i ty 

(inheri ted from 

bui lding type)

Peak Cool ing Load (Btu/h) 16,003.90

Peak Cool ing Month and Hour July 10:00 AM

Peak Cool ing Sens ible Load (Btu/h) 12,013.70

Peak Cool ing Latent Load (Btu/h) 3,990.20

Peak Cool ing Airflow (CFM) 587

Peak Heating Load (Btu/h) -12,815.20

Peak Heating Airflow (CFM) 79

Loads (Btu/h) Percentage of Total Loads (Btu/h) Percentage of Total

Wall 11.8 0.07% 32.7 0.19%

Window 655.8 4.10% 1,676.80 9.63%

Door 0 0.00% 0 0.00%

Roof 220.3 1.38% 591.3 3.40%

Skyl ight 0 0.00% 0 0.00%

Parti tion 0 0.00% 0 0.00%

Infi l tration 0 0.00% 0 0.00%

Lighting 3,082.30 19.26% -3,082.30 -17.70%

Power 3,852.90 24.07% -3,852.90 -22.12%

People 8,180.80 51.12% -8,180.80 -46.97%

Plenum 0 0.00%

Total 16,003.90 100% -12,815.20 100%

Inputs

954.46

Calculated Results

Components
Cooling Heating

Metal Stud Crete - Space 2 (2nd floor class Room Exterior Wall facing North)

Orpe Charity

Orpe Integrated Behavioral Health & Supportive 
Services Facility| Project MOM
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Metal Stud Back Up 

 

Space Summary - Space 1

Area (SF)

Volume (CF) 6,170.61

Wal l  Area (SF) 55

Roof Area (SF) 46.12

Door Area (SF) 40.08

Parti tion Area (SF) 0

Window Area (SF) 45.31

Skyl ight Area (SF) 0

Lighting Load (W) 930

Power Load (W) 1,163

Number of People 18

Sens ible Heat Gain / Person (Btu/h) 250

Latent Heat Gain / Person (Btu/h) 200

Infi l tration Airflow (CFM) 0

Space Type

School  or Univers i ty 

(inheri ted from bui lding 

type)

Peak Cool ing Load (Btu/h) 13,640.10

Peak Cool ing Month and Hour July 10:00 AM

Peak Cool ing Sens ible Load (Btu/h) 10,398.40

Peak Cool ing Latent Load (Btu/h) 3,241.70

Peak Cool ing Airflow (CFM) 501

Peak Heating Load (Btu/h) -10,438.60

Peak Heating Airflow (CFM) 64

Loads (Btu/h) Percentage of Total Loads (Btu/h)
Percentage of 

Total

Wall 10.3 0.08% 20.3 0.14%

Window 1,140.70 8.36% 1,261.10 8.93%

Door 0 0.00% 0 0.00%

Roof 208.7 1.53% 560.2 3.97%

Skyl ight 0 0.00% 0 0.00%

Parti tion 0 0.00% 0 0.00%

Infi l tration 0 0.00% 0 0.00%

Lighting 2,504.10 18.36% -2,504.10 -17.73%

Power 3,130.10 22.95% -3,130.10 -22.16%

People 6,646.10 48.73% -6,646.10 -47.06%

Plenum 0 0.00%

Total 13,640.10 100% -10,438.60 100%

Inputs

775.41

Calculated Results

Components

Cooling Heating

Metal Stud Back Up - Space 1 (3rd floor class Room Exterior Wall facing South)

Orpe Charity
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Space Summary - Space 2

Area (SF)

Volume (CF) 7,601.26

Wal l  Area (SF) 73.14

Roof Area (SF) 48.68

Door Area (SF) 37.79

Parti tion Area (SF) 0

Window Area (SF) 60.24

Skyl ight Area (SF) 0

Lighting Load (W) 1,145

Power Load (W) 1,432

Number of People 23

Sens ible Heat Gain / Person (Btu/h) 250

Latent Heat Gain / Person (Btu/h) 200

Infi l tration Airflow (CFM) 0

Space Type

School  or Univers i ty 

(inheri ted from bui lding 

type)

Peak Cool ing Load (Btu/h) 16,001.90

Peak Cool ing Month and Hour July 10:00 AM

Peak Cool ing Sens ible Load (Btu/h) 12,011.60

Peak Cool ing Latent Load (Btu/h) 3,990.20

Peak Cool ing Airflow (CFM) 587

Peak Heating Load (Btu/h) -12,820.80

Peak Heating Airflow (CFM) 79

Loads (Btu/h) Percentage of Total Loads (Btu/h)
Percentage of 

Total

Wall 9.8 0.06% 27.1 0.16%

Window 655.8 4.10% 1,676.80 9.63%

Door 0 0.00% 0 0.00%

Roof 220.3 1.38% 591.3 3.40%

Skyl ight 0 0.00% 0 0.00%

Parti tion 0 0.00% 0 0.00%

Infi l tration 0 0.00% 0 0.00%

Lighting 3,082.30 19.26% -3,082.30 -17.70%

Power 3,852.90 24.08% -3,852.90 -22.13%

People 8,180.80 51.12% -8,180.80 -46.99%

Plenum 0 0.00%

Total 16,001.90 100% -12,820.80 100%

Inputs

954.46

Calculated Results

Components

Cooling Heating

Metal Stud Back Up- Space 2 (2nd floor class Room-Exterior Wall facing North)

Orpe Charity
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