WWW.FOXBLOCKS.COM | 877.369.2562

Introduction to Design and Construction utilizing
Insulated Concrete Forms (ICF’s)

Commercial & Institutional Buildings

Facilitated by: Brian Medford LEED «

Regional Sales Manager, Fox Blocks

Presenting to: Building Green with Concrete
Workshop
Date: October, 21, 2015



| AIRLITE PLASTICS CO.|

“ Making Your Success Our Destination”
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Concrete




ICF Recycled Content

e Chair for Horizontal Rebar

« Strength to withstand Concrete Head Pressure

» Furring System for Finishes

Ratio of high density polypropylene
(Ties and Brackets)
to foam weight of ICF
is indicator of strength

and value of system

~
(S
A i

Average Recycled
Content By Weight:

4” Block = 48.5%
6” Block = 49.3%
8” Block = 55.2%
10” Block = 56.4%
12” Block = 57.8%




Airlite Plastics Recycling




ICF Foam = EPS

1951: E&&d invented the technology of expanding the
Polystyrene (Styropor®) Expanded Polystyrene (EPS) is
utilized in building construction for perimeter and cavity wall
insulation to keep buildings comfortable and increase energy
efficiency




EPS Fun Facts

Returns in energy
savings 150 times the
BTU’s used during
manufacturing

Typically R-4 Per Inch
insulating qualities

100% Recyclable

No CFCs, HCFCs,
Formaldehydes

Will not facilitate mold
or mildew growth

Stable in high
moisture, high and
low temps, not subject
to rot

Not a food source for
insects

Continuous lifecycle
energy performance

One 600 Ib 5’ square tote of EPS
produces one 53’ trailer load of ICF

versus single use
products
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USA Locations:

Airlite Plastics, Omaha, NE ) ¢ ¢
Airlite Plastics, Nazareth, PA,
Orlando, FL WA = ND
Northbridge, MA MN
Post Falls, ID
Jerome, ID

Y M NH
McFarland, CA * By

NE cT

ME

wi

Colorado Springs, CO
Cherryville, NC

. ; KS wv DE
Phoenix, AZ \
Anchorage, AK 7
A 0K T NC
Keller, TX AR
Nixa, MO v . A oA

y* LA

Cayman Island

Canada Locations:
Montreal, Quebec

Starbuck, Manitoba %
Ponoka, Alberta D
New Brunswick, Atlantic CA ° 800 mile circles, 400 mil

e radius

FL
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ICF Typical Core Sizes
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ICF Shapes







THE FOX BLOCK
LINE-UP

Fox Buck, 4” Riser, Energy Stick and Curb Block



THE FOX BLOCKS
ENERGY STICK

SIZING AND ACTUAL R-VALUE

ENERGY STICK
FACTS
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One or Two layers
Usually to the exterior side of
wall to bring mass to interior
side



Design Flexibility
5in 1 System

Fewer Building Site Materials &
Fewer Sub-Trades to Schedule

Speed of Construction

Superior Strength & Building
Security

Superior Thermal Performance

Reduction of Building HVAC &
Annual Maintenance Costs

Healthy Indoor Environmental Air
Quality

Provides Sound Suppression
(High STC Rating)

10. Compatible with ALL Finish
Materials

11.Sustainable Products — Green
Building Performance

12.USGBC LEED or other Green
Building Program “Contributor or
Enhancer” in many various
categories
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|ICF Markets - Commercial

* Theaters

« Worship ==

-t

* Big Box

* Municipal

» Office

» Schools

- = . S

60% of ICF market is Commercial, Institutional, Public Works, etc.
Insulated thermal mass providing a sustainable building envelope solution



* Theaters

» Worship

* Big Box

* Municipal

» Office

* Schools

ICF Markets - Municipal

1115 Easterwood Drive




ICF Markets - Municipal

* Theaters
» Worship
* Big Box |

* Municipal

Hatfield Township Building
» Office

Hatfield, PA

* Schools



5T FRANCIS XAVIER EDUCATION CENTER HOLY CROSS
SAN FRANCISCO DE ASIS BOURADE HILLMAMN THEATRE

ICF fastest growing
market segment is
devotional with
projects across the
country specifying
insulated concrete
for sound, comfort,
security, and
ongoing energy
efficiency.

“Like the cathedrals of c:.hj@....tCF c:-jnr-_:tmct'rnn delivers on tha
promise 1o withstand the test of time.”
JOHN MINIERL, [ f d 3 E § [ 3 ¢



ICF Markets — Places of Worship

* Theaters

» Worship

* Big Box

* Municipal

« Office Church of the Holy Spirit
Harleysville, PA

* Schools



* Theaters
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* Theaters

» Worship

* Big Box

* Municipal

» Office

» Schools



54 Frost Street, Brooklyn
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* Theaters
» Worship
* Big Box

* Municipal
+ Office

* Schools



* Theaters

» Worship

* Big Box

* Municipal

» Office

* Schools

ICF Markets — Multi Family

Fulton Street South, Brooklyn




* Theaters . Aas

» Worship
* Big Box
* Municipal [ . 41
- Office (R AL
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Hotel - Motel & Multi Unit Multi Story Residential Condos



|ICF Markets - Hotel

- Theaters [f

* Worship

SLEEFP INN and SUITES i} e

* Big Box

* Municipal

Sleep Inn

"Ofee Dunmore, PA

* Schools

; g = 1 5 :
l I ¥
l B [E2 |
| . =t .H i
I 1l E & o
i, et e IR e L
o L
‘ | ) &M g
I}



LIVEHERE

2014-2015
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Texas Tech University Lubbock Wednesday March 2013 Under Construction 5 story Student Housing first phase multiple
buildinas




Condos
Demising
Walls
Schools
Laboratories
Fire Walls
Agriculture
Truck Shops
Manufacturing
Sound Walls
Theaters
Auto Mall
Mixed Use

Wine Barrel
Rm

Habitat for
Humanity

Churches
Car Wash

Why — Build Ability

Commercial Institutional now 60% of market

S TR 39
qan it
R R ar 10 &

Texas Tech University Dorms Lubbock TB( 2014
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Texas Tech University Lubbock Wednesday December 2013 Under Construction 5 story Student Housing first phase multiple




ICF Markets — Student Housing

* Dormitories

*Theaters

Worship
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Big Box

Municipal

Office

ELEVATION FACING NORRISWOOD
. Schools UNIVERSITY OF MEMPHIS STUDENT HOUSING
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Student Housing-
Dormitory Design &
Construction: EKU
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ICF Markets - Student Housing

* Theaters

» Worship

* Big Box

* Municipal

» Office

* Schools

RodgersRussell : " . . NCCU NORTH CHIDLEY

DAYECO - : : RESIDENGE HALL

| www.americanaerialphotos.com 2 % = 2 5-14-10




* Theaters

Worship

Big Box

Municipal

Office

Schools

NCCU NORTH CHIDLEY ™™

= T | RESIDENCE HALL
Mmricanacndlvhutcs.cum 4 - . k2 7- 1 4- 1 0



* Theaters

» Worship

* Big Box

* Municipal

» Office

* Schools

NCCU'NORTH CHIDLEY
RESIDENCE HALL

gio-12-10



* Theaters

» Worship

* Big Box

* Municipal

» Office

* Schools




|ICF Markets - Commercial

° Theaters £ - -_ L : L :"-"-' - ':”!':-_-_P.E:‘E'fl-_ :"‘Ei-r -_:._-.!-- -!—--.‘—.,... .__'.__
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* Big Box
* Municipal
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» Schools



* Theaters

» Worship

* Big Box

* Municipal

» Office

* Schools



JORDAN COMMONS 17 SCREEN MEGAPLEX
SANDY, UT

“Originally desagred in ML we swiichiad fo ICF due 1o Bha spead of e
naicding mebarial - onsile the IGF was going 50 last we had fo scale down
the IGF crew from 20 masons o 7. This came in under the CAMU budgel
nicaly’ e o Schiciule.”

ENERETT ERILEY

AGT CINEMAS 16 SCREEN MEGAPLEX
COUNCIL BLUFFS, 1A

“We swilched o ICF dus

1 Lzt coretruction

oSl and schiduls

el sound atlenuation &

second 1o nane for sound

conmtairment. We have

buill o lest fFraa

megplex's with I5F and

Ihesa lager bulidings s

giving us batter enengy

peorTranc, One S

sudy shows a 14,000 sq.

0. kg HOF mpgapk B cellaning 45% Dofler onogy seavings Than
Ihee: srmier CAL bicing, ™

WILLIAM ADAMANY, JU

HARKINS PHOENIX 14 SCREEN
MEGAPLEX, PHOENIX, AZ

PROJECT INFO

125,000 =quare fest of ICF wals were

cormplalied in 15 wesks, I0F walls Lo 44 feal, wilh inler
o Jerrising walls to 34 feel,

WEST VALLEY MALL 15 SCREEN MEGAPLEX
SALT LAKE CITY, UT

AGE Mah Ratail Project of the Year Winner

Wi bl 1his 15 screen Magagia: Propect wilh 38" 1o 56" Fox Blocks 10F
el - we wirn plaased with the pours and the speed. W had ro buiges o
Idows-ou= it e Fow Blocks ICF; s & very sisong biock. The Fos T-hlock
wass & deciding bechor on product choios.”

MIKE EHALFANT

Frank Theaters, 13 Plex
Cineplax Cdean, 9 Plaik
CineMajic Atlantic 15 Plex
Jordan Commons, 17 Plex

Heal Daal Movie Theaters, 4 Plax

Coral Cliffs Cinama, 8 Plax
Odgen Megaplex, 13 Plex
Warran Theatres East,
The District, 20 Piex

Grand Cinema, 4 Flex

Legacy Crossing, 17 Flex
Eagle Ranch, 4 Plex

[hanksgiving Polnt Addition, 8 Plex

Select Theatres, 8 Flex
Fenn Cinema, 14 Plax
Cascade Theatres, 4 Plex
Westown Movies, 12 Plex
City Lights, 14 Plex

Allan Theatres, 10 Plax

Harlsine Thaatroe 1R Plaw

SANDY, UT

CORAL CLIFFS 8 SCREEN MEGAPLEX

CINEMA, HURRICANE, UT
THANKSGIVING POINT & SCREEN

MEGAPLEX CINEMAS, LEHI, UT

“ier compising Gestr with twe ICF Thsstg prosacts, we P found i
oasikr o work with and detal than smound G modus,
IGF & moee fiesdble and opanings can be placed moe
ey wilhowt regard fo & CAMU module. Enangy coda
reuinETenks have ety Dean Aol without fha
adkind cost of Auming and reuslion, Both prjacts wens
uncer tight corstniction schackies wa could not have

il ‘ol 1 ICF"

FECHARD D JURIKIME 1§

el st

.'I: 4
1

12 Plex

|

Fairchild Cinemas, 6 FPlex
Harkins Theatras, 16 Flex
IMAK Single, 1 Plex
Harkins Thealres, 18 Plex
Mova Scotia, 8 Plex
Harkinsg Theatres, 14 Plax
Fasco, WA, 12 Plex
Harkins Theatres, 14 Flax
Star Cinema, 16 plex
Harkins Thealras, 16 Plex

Star Cinema, 14 Plex
Spatiight Theatres, 8 plax
Jasart Star, 10 Plax

Casper Theatres, 10 Plex

Jesert Star Addition, 5 Plex
Megaplex Thealres, 15 Plax
Thanksaiving Point, 8 Plex
Megaplex Theatres, 12 Plex

Redstona Cinema, 8 Plex

5 JORDAN COMMONS 17 SCREEN MEGAPLEX

“Originally designed in CMU we switched to ICF due to the speed of this
building material = onsite the ICF was going so fast we had to scale down
the ICF crew from 20 masons to 7. This came in under the CMU budget
nicely and on schedule.”

EVERETT SMILEY







Daycare | =
14,000 s/f Conditioned Space g5 o)

« Theaters 20 Ton Reduction in HVAC Equipment = 4 \ ™ l V:'l_\,_f-' 5 ‘ -’J f

* Worship il

* Big Box
* Municipal :
» Office

» Schools




ICF Markets — K-12 Schools

K12 Schools, Auditoriums, Gymnasiums

Ross-Tarrant Architects: This project includes the site development and construction of a new, 600-student
high school on a property in Springfield, KY previously used as farmland. The 99,000 SF construction will
include both one and two-story areas, and will be comprised of concrete foundation, exterior ICF bearing
walls, interior CMU partitions, bar joists and steel decking, with both thermoplastic membrane roofing and

* Theaters metal roofing panels. The base-bid HVAC system will consist of a boiler and cooling tower, with add-alternate
for a geothermal well field. Plumbing, fire protection, and electrical are also included.

* WOI’ShIp ASHRAE (American Society Heating Refrigerating Air Conditioning Engineers) along with the US

Dept. of Energy, AlA, IESNA, and USGBC have authored the Advanced Energy Design Guide for K-12
) School Buildings: This guide provides a design template for new schools nationwide to achieve 50% energy
* Big Box savings above national standards. Within Chapters 3 and 5 the design guide cites ICF case studies and
envelope recommendations. Because over 50 ICF schools have been built within the State of Kentucky,
several case studies came from within the region. Mass walls proved most effective. Within the mass wall
 Municipal category ICF walls outperformed all others.

» Office

» Schools




High School — Lansdale, PA

Architect: Lederach Associates




ICF Market — K-12 Schools

\\\

e KAPPEN AQUATIC CENTER
K“ w b VXXX Overbrook School for the
® Blind, Philadelphia, PA

HIGHLIGHTS

* Nation's First LEED Platinum Certified
Natatorium

* 43 % more energy efficient than conventional S,

construction ’



* Theaters

» Worship

* Big Box

* Municipal

» Office

* Schools




|ICF Market - DoD

Federal/Military Buildings are subject to comply with a master specification document
called the Unified Facilities Guide Specifications (UFGS). The UFGS provides all branches
of military and Federal Government clear guidelines for construction specifications.
Updated and posted as of February 23 2012, this guide now includes ICF Specifications

within:
* Theaters Division 3 Concrete Section 03 11 19.00 10 Insulating Concrete Forming.
0 ) G ) w O G
i @ SRR ) v teaall Consolidated Brigade/ ]
* Worshlp = 8 ., mucsamay BN IR 3 : Battalion Headquarters and
s ™ ‘ _ Strike Boulevard Upgrade
wh [E || g bl .
o o f HRE iy Corpe ort Campbell, Kentucky
* Big Box IRE | ORE 0R || [ el | of Engnors”
COTORE | ORE I
* Municipal ”
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» Office

» Schools




Division 3 Concrete Section 03 11 19.00 10 Insulating Concrete Forming

MCAS P444 Training &

US Army Corps i e Simulator Facilitv: Fox Block
of Engineers. ‘ By : imulator Facility: Fox Blocks
; Detail from sheet S-303 NA/FAC

I -_‘_'_'_‘"—'-ll X | !
* Theaters Sy
— | T8 I Bt FACE
. —— - el e & @ FACE OF OF ICF
» Worship T Wb o6 CONCRETE
— Tt +e |
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=== o , WALI
* Big Box ey d b _ v
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| [ |
_ HORIZONTAL \/
° MunlClpa| S REINFORCEMENT SEEICF WALL
BENT VERTICAL 90° REINFORCING SCHEDULE

He

o Office BARKLEY ELEMENTARY SCHOOL
FORT CAMPBELL, KENTUCKY GONG. BORE | Lo | ICE'S FILLED
WITH CONCRETE

PROJECT NUMBER: AM 000028
READY TO ADVERTISE

» Schools SOLICITATION NUMBER: W9120R-13-R-0037

A
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TYPICAL INTERSECTION DETAIL

(WT-1) SHOWN (WT-2, 3, 4) SIMILAR




MIAMI-DADE COUNTY
APPROVED

Look for the
Miami-Dade County N
Approval Sedl

INTERNATIONAL
Standards Worldwide

| *\’ I National Fire Protection Association
4 The authority on fire, electrical, and building safety

===l
INTERNATIONAL
CODE COUNCIL




* First course placement start at corners, rebar dowel locations to
meet bays between form system OC webs, cut forms to length as

needed.

€— Varies —> € X —>
e . X = 8" for 4 inch
s o g L g e - X=10"for 6 inch

X =12"for 8inch

—><—x —>

B Varies

<

.
»
sl
]
|
o
;|




(a]

= =



ICF Openings - Bucte:

Accessory Buck

Companies:

« Stala (steel frame
buck)

» Gorilla Buck (wood
foam)

* Insulbuck (foam
plastic)

 Westra Ii@ll(f%nak”
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DESIGNED BY ENGINEER A\ W FOR LNTEL CF}E:E@FH:EMENT
'f c ) o ic "
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) / W/ ENGINEER OF RECORD
I ¢
B = 1/2" (MIN) GYP. BOARD
EXTERIOR FINISH MATERIAL —_ 7 (15 ANUTE THERNAL BARRIER)
7 2 x DOOR BUCK
PUR— A R (e
DRIP FLASHING ——— ] -
v B |
]
il _——DOOR JAB FINISHED W/
GALV. SPIRAL NALS, BOLTS - 1/2" GYP. BOARD
OR SCREWS IN STAGGERED i _
PATTERN 10 ATTACH ROUGH | —~
BUCK T0 CONCRETE (TYPICAL) 7 L1, ! hOTE: SEAL OR FLISH )
DOOR UNIT FLUSH W/ EXTERIOR WITHIN & ADJACENT 10 |
NOTE: DOOR WILL NOT OPEN /\/ . \THE BUCK ASSEMBLY
BEYOND 90 DEGREES ~—__ i S~
T | BASE BOARD
!
FLASHING o=
e o] fl !
:é_?" / v.— Z
CONCRETE LANDING ~_ | | ANCHOR BOLTS BEYOND
| - ——
+ i "
i e e e e -:IHZ ) ~
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\ FOX BLOCK INSULATING
CONCRETE FORM (ICF)
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LR
material includes wood, LSL, Vinyl, and Steel Frame
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ICF “Buck” or “IFA” material includes; Wood, EPS, Vinyl, and Steel Frame——
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Fox Buck Numbers
Anallable Sizes g" e 1o
Total Width 11.25" | 13.25" | 16,25
Total Length 48" 48" Iz}
Bundle Quantity 10 i 10

ICF “Buck” material includes recent upgrades to foam plastic hybrids



|ICF Embeds

Fox Blocks ICF Wall Systems

FLOOR LEDGER

PER FIGURE RE11.8

RESIDENTIAL CODE




Sleeve thru foam prior to concrete placement for utility installations



Typical Ideal Slump
5" — 6"

‘m



« Recommended concrete mix design for ICF’s
— 47 |ICF - 3/8" maximum aggregate;
— 67 ICF - 3/8"-1/2” maximum aggregate;
— 87 ICF - 1/27-3/4” maximum aggregate
— 3,000 psi minimum (Typical) for the walls
— (2,500 psi minimum for the footings)
— Slump

» 4" |CF-6"to7”
» 6" ICF—-5.5" to 6.5”
» 8" ICF—-5"to 6”
» 10" ICF — §” to 6”
» 12" ICF — §” to 6”

Mid Range Water Reducer/Plasticizer and Fly-ash Mix Designs encouraged



Per ACI Cast in Place Concrete Walls — 4 ft hour lifts to wall height desired

VRN AW PN/ Af\\l







ICF Utility Installation

- AT
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Drywall
« Hardened Materials

* Brick & Stone
Masonry

« Sidings =1
« Synthetic Stucco |
« Cementitious Stucco " . § S




|CF Interior Finishes




Hardened Coatings with High PSI-Fire

Resistance

Surecrete
Gigacrete
Dryvit
BASF
Permacrete




ICF Hardened Coatings

FIRE RATED
PLASTERMAX™

PERFORMANCE BENEFITS

Single coat applications from 1/8" fo 1/A4™

Provides Tough protfective finish over ICF
and SiPs

Impact resistance (ASTM C1629)
High abrasion resistance (ASTM D4977)

Zero flame spread and smoke developed
(ASTM E84)

Non combustible building material
(ASTM E 136)

Smooth or lextured finishes — readify
accepfs painis

Applied by conventional spray pumps or
hawk and frowel

Exceeds EPA and CA indoor air quality &
YOC standards (AQS, Report No. 157763)

Environmentally sustainable without the
addition of crystalline silica

Mold and mildew resistant (ASTM G21)




|ICF Stucco Finish




|ICF Brick Finishes




|ICF Stone Finishes

Natural Stone

MIN 2° & MAX &" FROM TIE
TO VERTICAL EDGE

|* AIR SPACE
@ ICF ONLY

/
>
i

PRI R

FASTEN AT WEB TIE FASTENING FLANGE W/
NO 6 FINE THREAD DRYWALL SCREW -
PENETRATE WEB TIE FLANGE MIN 1/4*

-
-t

C LOOP WIRE VENEER TIES

i

»
AALAL 2 :
& <
e —
e
EIFS AS WEATHER BARRIER MR

=5
%

_—
=
s

CF OR CMU EXTERIOR WALL

e
e

4" NOM. ANCHORED STONE VENEER
(MIN STONE THICKNESS 2-5/87)

o
e
Sl

=

o5
e

———————

INOTE: DASHED LINES INDICATE SPACING

OF FASTENING FLANGES IN ICF WALL SYSTEM.
SCREW-TYFE VENEER ANCHORS TO CENTER
ON FLANGE SPACING, TYP

6\ ANCHORED VENEER STONE

[ SCALE:1" = 1.0"




ICF Design

Public Works Municipal Admin Building NM



ICF CSI SPECIFICATION

Project No. 05P.5521.02.03 LACCD: Pwerce College
Horticulture and Animal Science Facility
Construction Documents

SECTION 0231119 - INSULATING CONCRETE FORMING

PART 1 - GENERAL

02/1¢0 :
1.1 RELATED DOCUMENTS
A Drawings and general provisions of the Coatract, mcluding General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section
12 SUMMARY
L N A I'his Section inclades the following:
SECTION 031119 1 Insulating concrete forming.
INSULATING CONCRETE FORMS
PART 1 GENERAL
1.1 SUMMARY
A Provide and install Insulating Concrete Forms (ICF), installation of reinforcing steel and placement of

concrete within formwork

B Adequate bracing and falsework shall be provided by the Installing Contractor to comply with all applicable
Codes and construction document specifications

1542-01 and 02)

school (Project B) { Kilgore, Texas

(

Kilgore 18D N

CSI Division 3
Concrete

03 11 19 Insulating
Concrete Forms




Sample ICF Plan
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(1) WALL SECTION



N CF WALL PER PLANS
tildg Iy J,/
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INTERIOR ICF WALL FOOTING

SCALE: NTS.

CONCRETE CORE WITH 4
HORITONTAL AT 6" OC. AT
EACH FAC

"1 AT 8" OC AT SOL FACE
OF WAL, HOCK NTO
FOCTNG

PROPER BALL DRANAGE
PER S01LS ENGNEER

BASEMENT SLAB PER
FLANS

Be' cﬂ‘

AT 8" O, EACH BAY AT——/

BASE CF FOOTNG

% AT 8" OC. EACH WAY AT
TOP OF FOOTING

/

BASEMENT RETAINING WALL - 12 FT TALL
SCALE: NTS




Typical ICF Details: Floors

ICF WALL AS
OCCURS ABOVE

P LGHT-EGHT —\ .
CONCRETE TOPPNG \ e e
FER FLAN TYFICAL \

FLOOR SHEATHING PER ——— \.
FLAN \

\ ENSH SUREACE
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// // ’-D- ?
/ yd 1
ol 216" LV LEDGER W/ / /
EN £ (2)ROUS J9MB. AT / /
*oc / g y
rd v I
/ v
ICF WALL WITH B* CONCRETE —— /
CORE UITH & AT 8 OC. // ] e
VERTICAL 1% AT I OC. / m
HORIZONTAL AT CENTER OF /
FLOOR CONNECTION AT IG5 WALL o WAL - /
BEAMF-NTA /’ - 4




ROCF SHEATHING PER
PLAN

BREAK IN
SHEATHING AT
CENTER OF BLEG W/
EN BOTH SIDES

BACKSPAN TAILS
¢ NAIL W (8) led
FROM TRUSS

—— ROCF TRUSEES AS
DESIGNED ¢
MANFACTURED BY

—~_ OTHERS

xe REDUOOD TiG =:
BOARD W/ l@d AT
&' ocC.

38 SILL PLATE W/ §'e
x @' AB. AT 2* CC

4x6 RAFTER TAIL TO — S0 ANGLE EACH SIDE

MATCH TRUSS OF TRUSS TO SILL
SPACNG FLATE

(2) CHORD BARS AT —
TOP OF WALL

8" come icFuaLL —
FER PLANS

ROOF TRUSS TO ICF WALL 1

SCALE: NT.S.

— ROOF SHEATHING PER
SLAN

BREAK N

SHEATHING AT
CENTER OF BLEG W/
EN BOTH SIDES

BACKSPAN TAILS
4 NAIL W/ c8) led
TO RAFTER

- ROCF RAFTERS PER
FLAN

| |
e REDWOOD T — |
BOARD W/ '0d AT |
&" oc ( A

3.8 SILL PLATE W §'¢
x @" AB. AT 2" OC

L@ ANGLE EACH SIDE|
OF RAFTER TO SILL
PLATE

4xp RAFTER TALL TO —J
MATCH TRUSS
SPACING

(2) CHORD BARS AT— /|
TOP OF WALL /

8" CORE ICF WALL J

PER PLANS
ROOF RAFTER TO ICF WALL -

ROOCF TRUSS ATTACHMENT
PER DETAIL I/8D3

ICF WALL W/ REINFORCING
PER PLANS. PROVIDE
2-*5 CHORD BARS AT
ROOCF LEVEL

==

=
\/\

2x BLKG W/ ROOF EN. 4
led NAILS AT 4" OC. TO
LEDGER

PA23 TENSION STRAP
AT 24" OC. W/ 4"
EMBEDMENT WRAPPED
AROUND REBAR IN
wALL

ROOF SHEATHING PER
PLAN

vy
"SSW" ROOF TRUSS —/

PER PLAN W/
REINFORCED "r"
TOP CHORD PER
MANUFACTURER

4x12 LEDGER W/ (2) ROWS "¢
ANCHOR BOLTS AT I2* ©C.,
REFER TO DETAIL 13/8D2 FOR
TYPICAL ANCHOR BOLT
INSTALLATION

CONCRETE LINTEL PER PLANS

v

P

SCALE: NTS.

5SS TRUSS TO ICF WALL W/ TOWER ROOCF

SCALE: NTS.




|ICF Details - Hambro

(— REBAR & BEARING DESIGN BY OTHERS

\

L~ TOP OF SLAB
\\ 3-1/2" MIN. BEARING / /ﬁ- WELDED WIRE MESH

4 "
4
.
ks
.
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./f

SLAB THK
.-" '
--,/
e
L/
.//// !
/
y
THICKNESS

SLAB

Py \ \\ ‘- HAMBRO JOIST
FOAM BLOCK . \

CORMS P . ~ JOIST BEARS DIRECTLY ON
R e . WALL. EMBED OR
5 - . BASEPLATE NOT REQUIRED
. ~CUT BACK FORM
A AS NEEDED

'\
N HAMBRO JOIST ON TYPICAL FOAM BLOCK WALL
'TT ' HAMERO JOIST MUST HAVE A MIN. O 54,.-"".—&" SEARING ON CONC. CORE
\ /_,.' NO FASTENERS REQ'D IN OPEN HOLES WHEN JOIST BEARS ON

S CONCRETE. U.N.O




|ICF Details — Hollow Core
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ICF Man-Hour Rates

— No heavy lifting or transporting of equipment
required...

— Labor pool can be quickly trained to become

certified ICF installers.

ANNVa¥ aYaYs aa¥a ) aVdaas a ) N aVale .

A BN

A\

1 ICF Straight Form
Unit weighs 5 Ibs
delivers 5.33 s/f of
wall.

CMU equivalent wall
s/f requires 6 units
weighing 140 Ibs
(mortar not
included)

1 ICF Bundle = 84 Lbs delivering 64 Sq Ft of Wall. CMU equivalent is



|ICF Man-Hour Rates

* 13,500 SF commercial building
*Time to Build findings from 2007 National Construction Estimator, validated
by Means Commercial Cost Data 2007,

approved by estimating departments

. Days to Build (50MH/d
of Weis Builders, Ralph ays to Build ( ay)

Lewis Construction
50.00-
Compares speed
o g . 45.00 -
of building exterior
40.004
walls that are ready
for exterior and 35.007
interior finish 30.00-
25.004
20.00 -
15.004
10.00-/
5.00-/
0.00+
Wood (2x6) ICF (6") Wood (2x6 Steel CMU (6") Tilt-up
w/ Batt w/ Framed (6"
Insulation Sprayfoam) with

Sprayfoam)



ICF Budget - Costing

. 2015 Budget costing per gross square foot of ICF

wall surface area installed — subcontractor bid rates.

Insulated Concrete Forms $3.50 - $4.00
Concrete, Rebar, Bucks, Hardware $2.50 -
$3.50
Boom Pumping, Bracing, Shipping $2.50 -
$3.50
Labor, Insurance, Sub & Gen markup $4.50 -
$7.00

Installed ICF Walls. embeds set (supplied



ICF vs. CMU

Can you build
High
Performance
Walls

faster for less money?
Answer YES | M|
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ICF — SUSTAINABLE?

YE

- Safe-Secure-Long Lasting Materials
 Recycled Materials and Recyclable
 Energy Efficient & Return on Energy

* Reduced Materials — Waste
Gl Amian Conceetute

Lhir:jk
araer. =
concrete. /‘




ICF Interior Air Quality

(1AQ)

« Controlling indoor air reduces reactions to
respiratory allergies, asthma, and other related
health concerns.

* |CF’s contain no CFC’s HCFC’s Formaldehydes or
off-gassing

 Air handling and filtration components more efficient

« Dust and blown particulates minimized due to low
air infiltration

* No Mold or Mildew

« American Lung Association Clean House designate
* |nsulation and webbing material completely inert

« Higher IAQ results for healthy learning environment




ICF Safety & Security

. « Superior Fire Rating
— 2 to 4 Hour UL fire rated walls

— Lower flame spread index than wood

— Lower Toxicity when compared to other
construction materials

« Structural Strength

— Structural concrete engineered for use in areas
with high seismic conditions

— Hurricane & Tornado Resistant Wind Loads

» Design strength to easily exceed wind loads
required by local codes

* Design strength to easily exceed seismic loads
required by local codes



ICF Fire Ratings

Some ICF’s have UL listings up to a 4 hour fire rating (FRR)

Third Party Testing & Performance-Expanded Polystyrene (EPS):
ICF Flame Spread / Smoke Development Index

Flame Spread Index (FSI) is less than 25
Max. per Code is 75

Smoke Development Index (SDI) is less than 450
Max. per Code is 450

»
3

)

w
3]

Fire Resistance

Fire Resistance Rating (Hours
= ey N N w
o (9] o (&) o

o
3

I

Wood frame walls ICF walls

o
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ICF Sound Reduction by 80%

400

350 -
300 1
250 -
200 -
150 1
100 1
50 -

0_

ASTM E90

Typical ICF
House

Typical

Frame
House

B Times
Reduced

«Conventional Frame Wall
with Brick Facing

D) e

4 | <|CF Wall with Brick Facing

f,fﬂ ) Outside Noise is
E@ " Virtually Inaudible!

el —

T

Most ICF walls rated at STC 51 — 52 with 2" drywall

Source: PCA




ICF Energy

Superior Enerqy Efficiency

— |CF Structures exhibit 75% Reduction in air
Infiltration

or an average air leakage or infiltration rate of
0.05 (average air changes/hour)

— Many Form Unit R-Values = R24
— Effective Performance R-Value of R-40+

— Cost Reduction due to downsizing of HVAC
system

— Annualized Utility Cost Reductions

o o /i i T\




TOTAL EFFECTIVE
ICF R-VALUE

Continuous

R-Value sheet foam

Reduced Air
Infiltration

Thermal Moderating
mass of Concrete
walls

Wicking effect of soill
temp thru footing into
walls

The ICF Effect




Insulated Thermal Mass

— Moderates internal temperature swings
— Increases occupant comfort

— Reduces energy requirements

— National average energy savings 46%

“A wood framed wall would have to
be insulated to a level exceeding
RS0 in many cases, in order to
perform at a level equivalent to an
ICF wall.”

CTL LABS- Skokie, IL

"
nternal

Temp

A,

= 7




ICF Energy

« 30-60% savings in heating and
cooling costs.

* ICF Buildings HVAC systems are
typically DOWNSIZED 20% - 25%

Im-.




LEED 3.0 Strategy Guidelines For Building

Envelope to Optimize Energy Performance

Credit

Pts

Description

Measurement

Strategy

EA ¢

Captimtze

Enengy
Bzrfommance

Azhless Increasing levels of
enengy perormance above
e baseling In e prenag i
ta reduca environmental and
economlc Impacts assoclated
with excagslve erany Use

GPTICH 1 - WHOLE BLDG ERERGY SIMULATICH - (1-10p%)
demonsirate % Improvement In the proposed buldng
performance raing compared % e baseling performance rating
per Bullding Performance Raling Menod In Appendi & of
AZHRAEIESMA Zid 20.7-2004

OPTION 2 - Prescriptive Compliance Paih (4 pts) - For ofce
Blgs under 20,000 s comply wih e prescrpiive measure of
ASHRAE Advance Enengy Diesslgn Gugs far Smal 0fe
Bulldings 2004. Identily cmate zone bidg Is located and comply
with 2l recammendatians

OPTION 3 - Prescriptive Campliance Paih (1 pt) - Comply with
he Basic Criteria and Prescrptive Masures of e Avanced
Bullangs Senchmark Version 1.1, Identfy climate zone bldg is
nzated and camply with 3ll recommendafions

Diesion bldg envelnpe & systems &
maxlmize enargy perfommance. Use
Computer simulation mode! for Option 1.
REDUCE CEMARD: Cptimize bulding
fomn & orfentatlon, reducs Intemal loads
Ihra ghell & igning Improvements, & shif)
|nad 1o oft-peak paros

HARWEIT FREE ENERGY. Use
daylight, vensiation coalng, solar eating
& powsr, wind engrgy, sendce water
haating & power generation,

[NCREASE EFFICIENCY. More efiziant
enveiops, ligting, & appropriately sized
HVAC system

RECOVER WASTE ENERGY. Exhaust
alr ENengy [ecover, graywater heal
recovery, and cogeneralion.

Credit EA1 19 points available. To secure maximum contribution :

“Design building envelope to maximize energy performance”

“More Efficient Envelope”

“Reduce internal loads thru shell improvements”

ME Group Omaha, NE ICF branch office — LEED Platinum ICF

| 2

S
5 e
o

e
=




LEED 3.0 -EA 1

Prereq 1 Fundamental Commissioning of the Building Energy Systems Required
Prereq 2 Minimum Energy Performance: 10% New Bldgs or 5% Existing Bldg Renavations Required
Prereq 3 Fundamental Refrigerant Management Required
Credit 1 Optimize Energy Performance 1to 19

12% New Buildings or 8% Existing Building Renovations
14% New Buildings or 10% Existing Building Renovations
16% New Buildings or 12% Existing Building Renovations
18% New Buildings or 14% Existing Building Renovations
20% New Buildings or 16% Existing Building Renovations
22% New Buildings or 18% Existing Building Renovations
24% New Buildings or 20% Existing Building Renovations
26% New Buildings or 22% Existing Building Renovations

t

t

t

t

t

t

28% New Buildings or 24% Existing Building Renovations
30% New Buildings or 26% Existing Building Renovations
32% New Buildings or 28% Existing Building Renovations

34% New Buildings or 30% Existing Building Renovations
36% New Buildings or 32% Existing Building Renovations
38% New Buildings or 34% Existing Building Renovations
40% New Buildings.ar36% Existing Building Renovations 15
| 42% New Buildings or 38% Existing Building Renovations '
44% New Buildings or 40% Existing Building Renovations

! 46% New Buildings or 42% Existing Building Renovations
% New Buildings or 44% Existing Building Renoyations

LEED Primary ICF Contributions are in Credit Category EA-1, with
significant % gains over energy code baseline performance and resulting

oD Do~ D & Wk =

oy woww
— — — —




Advanced Energy Design Guide
for K-12 School Buildings

Achieving 50% Energy Savings
Toward a Net Zero Energy Building

Developed by

American Society of Heating, Refrigarating and Air-Conditioning Enginesrs

The American Institute of Architects

llluminating Enginearng Society of North America
.5, Green Building Couneil

U.5. Department of Enargy

Construction of an Insulated Concrete Form Wal

Alvaton Elementary school, il?ﬂ,ll]l]ﬂ2 facility in Bowling Green, Kentucky, was the first school in the
stafe to ulifize an insulated concrete form (ICF) exterior wall azsembly in fieu of the more traditional
blockbrick wall assembly. Since this school was completed in 2005, ICF has become a common exie-
rior wall conatruction lechnique used in approximately 50 other education faciiiies in the atale.

ICF exterior wall construction was originally chosen by the district to improve the thermal performance
of the envelope. After one year of successful operation, the energy use intensity (EUL) was the lowest
known for any school in Kentucky at that ime.

While the ICF wall assembly bid was more expensive than that of traditional exterior wall systems, sev-
enﬂ supnmhm appamﬁm mnshuﬁm hagan Fnl., mnsﬁu:hunmmgmﬁmﬂyﬁm




www.ashrae.org

How to Implement

Recommendations
Integrated Design
Process

Kecommmenditions ire contimed o the mdividual tables m Chigieer 4, “Design Smmitegies sl
Recommendations by Climate Zone.” The tollowing how-te tips are imended ro provide gaid-
anex on good practices {or |rr|r|l¢r|1a.-r|.|:n|: the recommendaiions &= well ds caubions o avoud
ko proflems in energy-efficient constniction

PRINCIPLES OF INTEGRATED DESIGN

ENVELOPE

Integrated design is a method of design and construction that uses an interactive team approach
for all phases of a project’s management. Integrated design m some form 1s necessary to
achieve at least 50% energy savings over the minimum code requirements of ASHRAE/TESNA
Standard 90.1-2004 (ASHRAE 2004). In an integrated design. all pariies work together
through all phases of design and construction to maximuze efficiency of the project and to yield
coordmated, constructible, and cost effective results. This approach increases project produc- N3 H .'.'II.r‘\- Wiess ([ || matc .l‘l omes: nlll
tivity, provides higher performing buildings, and protects construction budgets by reducing
unnecessary change orders.

Integrated design m school projects fosters unique opportunities to build connections
between the school community. the school facility. and the school curriculum and to provide
connection between the built environment and student achievement. Schoel districts may take
advantage of the design and construction process as a student learning experience. When con-
struction is complete, the building can serve as a teaching tool for environmental awareness
and energy conservation as part of an integrated project-based curriculum. If thoughtfully
applied. an integrated design process can help cultivate improved school leadership and an
enhanced school environment to improve student performance.

The efficiency and quality of the design and construction is obtained through the following
team interactions and processes:

+  Issue a Request for Proposal (RFP) to
«  define energy design and performance goals and expectations;
«  define education programming to connect the facility to operations, school core cur-
riculum, design and construction processes, and the community; and
» identify the project team and stakeholders (especially school district leadership,
administration, faculty. facilities staff. and students).
+  Establish early involvement of all design and construction team members. Include opera-
tions and maintenance staff as part of the owner's team.
+  Establish mitially agreed upon and documented common goals. including operational base
line performance benchmarks.
Use the building as a teaching tool.

Richardsville Elementary School
Sowee: Shorman-Cartor-Barnhant Architects

ICF exterior wall construction was originally chosen by the district to improve the thermal performance

of the envelope. After one year of successful operation, the energy use intensity (EUI) was the lowest
known for any school in Kentucky at that time.



Case Study —

Warren County Schools - KY

Richardsville Elementary School, a 74,000 . two-story school that accommodates 500 stu-
dents. 1s the culmination of 10 years of energy successes for Warren County Public Schools m
Bowling Green, KY. Envisioned as a net zero energy building. the school design focused on
achieving an energy consumption goal of 17 kBtuw/'ft~/vr.

An integrated design process was used that involved participants including school district
officials. building users, the architectural/engineering design team. the state department of edu-
cation, and the local power generaftion company. In order to design and operate a nef zero
energy school within a public school budget, all of these entities had to understand the vision
and be willing to implement strategies to make energy reduction feasible and make a solar
power generation system affordable.

A leader in reducing energy consumption. the Warren County School District’s first step
was to hire a distnict energy manager whose task was to educate and empower the staff on
building operation. Successive construction projects over an eight-year period showed a contin-
uous improvement in energy consumption. With a focus on better thermal envelopes. improved
geothermal system designs, and efficient building operation, the district employed new con-

TIGINg eneigy ¢

Thermal Envelope

Insulated concrete form (ICF) was used for the wall assemblies because of 1ts improved ther-
mal performance, reduced air infiltration, and gh speed of construction. Richardsville further
improved the thermal envelope by making the building a two-story rectangular shape to reduce
exterior wall and roof area.




The Road to NET ZERO

Figure 3-2 Energy Use Reduction in Projects over an 8 Year Period

How does your school measure up?

Energy
Star Rating
50 kBtu/sflyear
ASHRA
k/Btul/sflyear E 50% *
Lower Utility Bills E Higher Utility Bills

DG =38 o
kBTU> ko oo

Benchmark US Schools T s e1 ka3 Hat £
(ASHRAE 90.1) : :

4

“7¢ Energy Star Rating = ‘;l 50

* 982X 50X, 3,

G TR

Warren East Middle LY RS RET T R Ay ™ e Y R Y R W R

(Addition/Renovation) o " ?, E, X »,

43 ($:134,950 Annual Savings)” "'

Drakes Creek Middle

(Addition/Renovation)

|
43 ($134,950 Annual Savings)* "‘
I

Hearn Elementary School 36! ($1 64,40:1 Annual Savings)® " '1
|

IC Alvaton Elementary School - q,-’_’".-:mnmi::w = = ;—-,-.-‘; 35 :($1 67,259; Annual Savings)* ""

I:C North Middle School : ., £ , = S ma:“-'m S 3y (EB‘! 70,116 Lnnual Savings)* ' "'
A R T T |

EC Plano Elementary School - 2 l. e m:“‘_m | 28 (1 93,;1 3 A“""*{' Savings) * ""1

IC Richardsville Elementary M 18 ($p23,784 Annuall Savings)"lL ' ' ' '*1

ch U.S. Benchmark (ASHRAE 90.1)

*Alpproximate Annual Savings based ' = Teacher's Salary



Building Components of Net Zero
Richardsville Elementary —
Warren County, KY

White Reflective White Reflective

Y g —,
Membrane Roof Daylighting B N Daylighting weetbrae gt Daylighting

[SolarTube Photo Voltaics [SolarTube . SoIarTube]’

Light Shelves
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ICF Exterior Wall K ICF Interior Wall GREENGUARD E_nergy Efficient ICF Interior Wall j Energy Efficient
Certified Finishes/  Lighting Glazing

ICF Exterior Wall

$223,744 Savings Annuall
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Energy Life-Cycle of Buildings

 Embodied energy for materials
acquisition, manufacturing and
construction accounts

for < 2% of total energy

* Occupant energy-use accounts for 98% of
life-cycle energy




Fox Blocks ICF Q&A

Insulating Concrete Forms (ICF)

Facilitated by: Brian Medford — Regional Sales Managers, Fox Blocks
brian@foxblocks.com

Presented to: Building Green With Concrete Workshop
Date: Oct 21, 2015

www.foxblocks.com www.youtube/foxblocksairlite.com




