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Quick Facts

Graceland Park/O’Donnell Heights ES/MS
Baltimore City Public Schools

Size: 94,000 sf
Completion: 2020, Kids Returned 2021

Net Zero Energy — Emerging
LEED Platinum Certified

Holabird Academy ES/MS
Baltimore City Public Schools

Size: 94,000 sf
Completion: 2020, Kids Returned 2021

Net Zero Energy — Emerging
LEED Platinum Certified




Graceland Park/O’Donnell Heights ES/MS Aerial View




Holabird Academy ES/MS Aerial Views Hey, there’s Graceland down the street!




ICF Learning Curve

Questions we asked:

1. Experience with ICF (school?)

2. Experience with Maryland? BCS?

3. Experience with Net Zero Energy goal?
4. Experience with CMR and/or CMA?

Hot Topics

* Need a local Contractor forum for ICF

* Need to find local partnerships — find a
local concrete contractor willing to
joint venture with ICF installer

* Typically separate concrete flatwork
and footings contractor versus walls —
two separate division 3 sections

* Construction sequence and timing is
biggest challenge

» Storage space needed on site

* Load bearing versus cladding — affects
critical path

* CMR -allows CM power and control
over specialist system and supplies

Heery
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Greg Ramirez
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Yes, completed Discovery ES as CMA for I

APS No [Yes - all over country esp. in TX and FL N

May be CMA for APS again for Patrick
Henry ES. Discovery ES: ICF was $19/sf
and cheaper to masonry backup. Now, it
would likely be $21-522/sf and
comparable to masonry. Anything over
30' tall is complicated and not economic
for ICF. Discovery = LTF (Texas linstaller
for ICF)

Fact finding to put together response to RFP for
Arlington's Patrick Henry ES - reached out to local
concrete contractors in area and ICF
manufacturers (Brian Medford of Fox Blocks,
Andy Horgan of Nudura, Paul Kumatzee of Amvic
Building System and Andy Lennox of Logix ICF).
Going to meet with Andy Horgan of Nudura week
of June 13, 2016 about BCS.

Won CMR role for new Arlington Public School's JAn
JICF at Jefferson ES. (Working with Andy Horgan |Gil
of Nudura). Going to meet with Andy Horgan of
Nudura week of June 13, 2016 about BCS.

|Experience with MD

Yes

Yes - but not Baltimore City Schools Ye

Delivery Recommendation

CMA - Not necessarily interested in acting
as CMR for BCS (or any other system)

CMR - teaming approach with local installers

TR

rec

ICMR - design assist recommended. Allows CM
land owner the control over specialist systems
land supplie_s,

Net Zero EnerH Experience

No

Ye_s - largest NZE in country, many projects

[Miscellaneous

Success depends on ICF contractor. Can
be as fast as a steel-framed structure if
there are qualified contractors who can do
quality commercial work. Discovery ES
issues: large, expansive openings, rebar
coordination, scheduling complications).
In Heery's opinion, steel is fastest, then
|ICF, and masonry slowest. Goal: find a
local concrete contractor willing to joint
venture with ICF installer. Post Discovery
ES, APS is starting another ICF job. Heery
is reaching out to local contracting

[ ity to create a forum for ICF. If
non-load bearing, then cladding is off the
critical path. Miller-Long and Clark
weren't interested in ICF
bidding/procurement so had to go with
outside ICF installer. Have to work off the
slab (2 courses above grade) for bracing
and scaffolding. Need to require
coordinated shop drawings for ICF, HVAC,
|Elec, Plumbing and openings in walls.
Need full-time inspector for rebar
checking drawings in field at Discovery
(ECS). Laid out all openings rebar every
day. 20-25' wide openings have more
rebar issues than typical widths. Also had

Addressing local contractors in the area - trying to
find local partnerships. Coming up with
Pros/Cons/Impact to schedule. Believes the
bigges challenges will be around construction
sequence and planning. ICF product will occupy a
lot of space on site for storage and contractors
will have to work around eachother. Lessons
learned from subs: Hess wants to take local subs
to get them certified with ICF (concrete, electrical,
plumbing). Need to prep them about
financiability (moving up from residential scale to
commercial scale requires being able to withstand
30-45 days for payment). Prices regionally are
going through the roof for all trades. Another
lesson learned - need to dimension plans from
concrete, not inside face of insulation (easier to
coordinate).

We are working with WT on Ross Boddy Rec G+
Center (Mo Co) and NOVA CC Woodbridge Phase Jtal
1l and Workforce Development projects. an
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We studied ICF a lot before committing to this

—

WALL CONSTRUCTION

M

ICF WALL

ASONRY WALL
5 RS

G+P typical wall: 1' 3-1/4" Total

ICF (based on Nudura): 1" 6-1/2"

7-5/8" CMU (8" block)

5/8" Gypsum board

2-1/2" Spray Foam (Air+Vapor)

13-1/4" |CF (2-5/8" EPS foam + 8" concrete + 2-5/8" EPS foam)

1-1/2" Air Cavity

1" Air Cavity

3-5/8" Brick

3-5/8" Brick

JPROS

We already have a library of tried and true details

Consistent air infiltration reduction - minimal air leaks

Can leave block exposed on interior and paint

Simplification of wall construction {air barrier/insulation/backup
all-in-one)

Experienced bidding pool of contractors

Apparently slightly less in cost/SF than masonry wall {due to
labor)

reduction of structural columns on-exterior walls (bearing)

hot knife for electrical boxes/conduit in foam = easy install

CONS

less "tight" as a building envelope

Learning curve for detailing at G+P and CEl, as well as Setty

Slightly less r-value in wall assembly

ICF units exposed to the building interior must be finished with
approved 15-minute thermal barrier, such as 1/2" gyp board (per
IRR report)

Multiple subs doing masonry/air barrier/etc.

Not a lot of experienced school construction contractors in area -
Westra Industries started Discovery ES's construction with Fox
Blocks. Scheibel did a small private school project {10,000) but
doesn't have experience as CM in Maryland

potential increase in bearing weight on footings

stringent MBE requirements may make this chaflenging




ICF Bearing Wall Studies

[Concrete pour lines

—— — — —

\

—12'

[ICF screen wall

[ICF column or pilaster |

Reinforced ICF concrete

lintel or beam




Classroom Wing




Construction Photos

» R-25 Wall Insulation with ICF (Insulated Concrete Form) Wall < Penetrations sealed with sealant
» Reduced Air Infiltration and Air Exchanges with concrete
bearing wall encased in two layers of insulation
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Air Barrier Application
« Spray on better than roll on or troweled

» We specified systems that were compliant with the
foam blocks

» Clean surfaces before applying air barrier










Wood Bucks

* Great for using as pour stop

 Anchorage through the buck to the concrete for SF and HM
frames
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Utility Coordination and Installation in ICF

-,%"_.: n. ]
+ Demystified installation methods for utilities in pre-bid and pre-con RS
meetings (hot knife and foam sealant) R
» HVAC/Plumbing have to coordinate with rebar prior to concrete pours R A
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Collaborative Learning Spaces and Classrooms







Solar Lab




Successful A|r Tlghtness/lnflltratlon Testmg

Results tested at 0.0585 CFM at 75 Pa

First Cost Savings at $100,000

Designed to 0.25 CFM

Typical Building (IECC): 0.40 CFM '

Thermal Imaging Resulted with No Issues Graceland ES/MS + Holabird ES/MS



Student/Staff Engagement at Both Campuses

Exposed ICF wall
construction with
cutaway windows




Signage
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Cutaway of Wall Structure

These layers make up the walls of the perimeter
of the school and the Gymnasium. They are very
thick with insulation and concrete and prevent
hot or cold air from passing through. This makes
your school more energy efficient.

Concrete wall structure

Reinforcing web in ICF block

Painted gypsum board under acrylic panel. Paint
is low-VOC (volatile organic compounds)
Unfinished wallboard made from gypsum

board

ICF (insulated concrete form) block made from
expanded polystyrene (EPS) foam



Signage
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Energy Dashboard

Touchscreen monitors at the Lobby Wonder
Wall and the second floor Energy Lab allow
students, teachers, and visitors access real
time energy consumption and generation
data, and navigate around 360-degree views
of classrooms, exterior, gym, and mechanical
spaces

It can be a virtual reality experience with a
personal device and/or goggles.

Ak

Visit the View on a Explore on a
touchscreens  personal device computer




Age-Specific Content Three Classrooms PreK-2, Grades 3-5, and Grades 6-8 are highlighted in the virtual tour. The

same features are identified with Baltimore Badges (icons that when clicked, pop up more information in terms and diagrams

that are aligned with the ages of the students in that classroom). The goal is to help grow the lessons with the students as
they grow up in the school.




ENERGY KWH

:l‘:

40000

35000

30000

25000

20000

15000

10000

5000

3.1%4%

>

LIGHTING 16.2%
63.9%
9.0%
PLUGLOAD 7.4%
KITCHEN 3.1%

ELEVATOR 0.4%

(94
©
®.
0
O
@

CONSUMPTION
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What does this data mean?

This shows the total amount of energy used to operate Graceland Park-O'Donnell Heights this month. This means all energy required to heat. cool, and light the building,

store and prepare food, operate technology. and power everything plugged into outlets.
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Bilingual NZE Stories

Flyers highlighting NZE
strategies:

Wood-framed wall Wallboard forms

* Insulated Concrete i UrEh EREELIOR interior room walls
Form (ICF) Wa”S ' Insulation between studs

* Geothermal " — Wood studs act

° Water as thermal bridges

» Solar Insulation board

e \Waste Waterproof barrier fabric

» Materials Brick exterior

ICF wall with
brick exterior

Concrete

[nsulated foam
creates a continuous
insulation barrier

Brick exterior

THE PATHTOYOUR NET
ZERO ENERGY SCHOOL

A st zero energy building uses Sttle energy end produces all the energy it
needs each year from renewstle sources on its site, like rooftop solar panels

Insulated Concrete Form Wallis
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