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REDEFINED

JILL LEWIS SMITH, AIA, NCARB

PRESENTATION PREPARED BY CIVIC CONSULTANTS INC

MARCH 2017

PRESENTATION OBJECTIVES

• REVIEW THE LONGEVITY OF CONCRETE AS A 

CONSTRUCTION MATERIAL FOR BUILDINGS.

• TECHNIQUES TO ADD DISASTER RESILIENT 

CONSTRUCTION

• MAXIMIZE ENERGY EFFICIENCY OF THE 

EXTERIOR SHELL OF A BUILDING.

• TO UNDERSTAND “NET-ZERO” FOR BUILDINGS.

• IMPROVE YOUR BUILDINGS STC RATING.

REVIEW THE LONGEVITY OF 

CONCRETE AS A CONSTRUCTION 

MATERIAL FOR BUILDINGS
ROMAN COLISEUM BUILT FROM 70-80 A.D.
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NERO PLAYING HIS FIDDLE WHILE WATCHING ROME BURN – JULY 19, 64 A.D.

BUILT BY EMPEROR HADRIAN 

126 A.D. TO REPLACE MARCUS 

AGRIPPA’S PANTHEON 

(ORIGINALLY BUILT IN 27 B.C.)  

THE PATHEON WAS REBUILT 

WITH WOOD 3 TIMES BEFORE 

IT WAS CONSTRUCTED WITH 

CONCRETE.

THE GREAT CHICAGO FIRE –

OCTOBER 8TH – 10TH, 1871
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UNION MAJOR GENERAL SHERMAN’S BURNING OF ATLANTA – 1864

ARCHITECTS AND ENGINEERS ARE DESIGNING BUILDINGS AND STRUCTURES TO WITHSTAND 

MOTHER NATURE. THE ONLY THING WE KNOW ABSOLUTELY IS MOTHER NATURE WILL WIN! IT 

IS OUR RESPONSIBILITY TO TRY AND HOLD OFF HER VICTORY FOR AS LONG AS POSSIBLE, AT 

LEAST PAST OUR LIFE TIME!

BREEZY POINT, QUEENS, NEW YORK – HURRICANE SANDY – OCTOBER 29, 2012
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Hurricane Katrina August 2005 - $108 billion in damages, 1,833 lives taken. 

CONDO COLLAPSE
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BUILT 

IN 1987

BUILT 

IN 1926

BUILT 

IN 1985

BUILT 

IN 1988

BUILT 

IN 1987

BUILT 

IN 1907

GREY BUILDINGS 

COLLAPSED 9-11-2001

RED BUILDINGS 

DEMOLISHED DUE TO 

EXTENSIVE DAMAGE 

FROM 9-11-2001BUILT IN 1973

DECONSTRUCTED IN 

2011

BLUE BUILDINGS 

WERE REPAIRED 

AFTER 9-11-2001
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TECHNIQUES TO ADD DISASTER 

RESILIENT CONSTRUCTION…. 

REINFORCED CONCRETE WITHSTANDS 

STORMS

TILT UP WALL PANEL SYSTEM POUR IN PLACE WALL SYSTEM
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ELLISVILLE, ALABAMA – APRIL 27, 2011

Pre-fab Metal Building ICF and Masonry Structure

Built: 2012 Built: 2011

Cost: $692,520 Cost: $617,792

6,418 sq. ft. - $107.90/sq. ft. 7,206 sq. ft. - $85.73/sq. ft.

ICF FIRE STATION = COST LESS, DISASTER RESILIENT, LOWER 
ENERGY COSTS, MORE ATTRACTIVE

Crittenden Co. Fire Station       Lewisburg Fire Station

COST OF ICF WALLS IN SCHOOLS  
A SCHOOL WITH 96,000 SQUARE FEET OF ICF WALLS SPECIFIED 

IN OKLAHOMA BID IN JANUARY 2017 HAD THE FOLLOWING PER 

SQUARE FOOT OF WALL, AND TOTAL.

$11.17 ($1,072,320)  

$13.93 ($1,337,280)

$13.94 ($1,338,240)

$16.24 ($1,559,040)

CMU Wall systems are averaging over $18 per square foot in 

the USA.

An average experienced ICF crew can install completely about 

16 square feet of wall per man hour, so if you apply $48 per 

man per hour, the following costs can be reasonably assumed:

$3 Labor, $3 for ICF, $2.10 for Concrete, $1 for Steel, $2 for

equipment = $11.10 per square foot of wall.
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FACT:  The majority of deaths in tornados and 
hurricanes are people taking shelter in modular 
homes.  While modular homes provide a low cost 
place for people to live, they are not built to 
withstand extreme weather conditions. 

Building a better future

Sustainable Resilient Construction-

Recycled Materials –

Building Durability  –

Waste Reduction -

Mold Resistant -

Energy Performance -

Improved Indoor Air Quality –

Easy on Older workforce-
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MODULAR HOME CONCRETE HOUSE

BOTH CAN BE CONSTRUCTED AT YOUR SITE FOR 

SIMILAR COSTS.  WHICH WOULD YOU RATHER LIVE IN?

Radius Walls 45° Degree 
Corners

90° Degree 
Corners

T Forms
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1. Form system 
2. Wall structure 
3. Insulation
4. Air barrier
5. Vapor barrier
6. Interior and exterior

finish anchorage

Having six wall elements in one product eliminates 
costly building steps and allows your structure to be 
constructed faster and more efficiently.

ICF Basics
- Six wall elements

Decks and 

Patios

Elevated Garage 

Floors

Multi-Story 

Floors
Floors

Flat Roofs Pitched Roofs

SEATTLE SEAHAWKS STADIUM,

SEATTLE, WASHINGTON
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Built: 2012

Cost: $2,445,000

10,500 sq. ft. - $232/sq. ft.

THIS WAS BID AS A METAL STUD AND STEEL FRAME OR ICF BUILDING. 
THE COST TO BUILD WITH ICF WAS $77,000 LESS THAN 

CONVENTIONAL METAL STUDS AND STEEL FRAME.

ICF LIBRARY = COST LESS, LOWER ENERGY COSTS.

Breckinridge Co. Public Library

Built: 2014

Cost: $1,026,365

8,794 sq. ft. - $116/sq. ft.

Horse Cave Fire Department
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BRECKINRIDGE COUNTY PUBLIC LIBRARY CONSTRUCTION

2X4 vs

WOOD 

WALL

2X4 vs

BRICK WALL

2X4 vs STEEL
2X4 vs ICF 

WALL

2X4 vs ICF 

WALL WITH 

BRICK
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MAXIMIZE ENERGY EFFICIENCY OF THE 

EXTERIOR SHELL OF A BUILDING

CAN YOU GUESS WHICH ONE HAS THE MOST ENERGY LOSS?

FOR NEW CONSTRUCTION IN AMERICA

LEED ENERGY REDUCTION GOAL IS 

17% LESS THAN ASHRAE 90.2

DEPARTMENT OF ENERGY - BUILDING AMERICA 

PROGRAM GOAL IS

50% LESS THAN ASHRAE 90.2 BY 2025

AIA 2030 INITIATIVE IS

NET ZERO FOR COMMERCIAL BUILDINGS

ENERGY COSTS INCREASED 30% IN THE LAST 

FIVE YEARS IN AMERICA

AT THIS RATE ENERGY COSTS FOR YOUR HOME 

WILL BE MORE THAN YOUR MORTGAGE IN THE 

NEXT TEN YEARS
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DEFINITIONS

R-VALUE:  A MEASURE OF RESISTANCE TO THE FLOW OF HEAT THROUGH A GIVEN THICKNESS 

OF A MATERIAL (AS INSULATION) WITH HIGHER NUMBERS INDICATING BETTER INSULATING 

PROPERTIES

U-VALUE:  A MEASURE OF THE HEAT TRANSMISSION THROUGH A BUILDING PART (AS A WALL 

OR WINDOW) OR A GIVEN THICKNESS OF A MATERIAL (AS INSULATION) WITH LOWER 

NUMBERS INDICATING BETTER INSULATING PROPERTIES.

R-VALUES ARE DECEPTIVE!!!  

20% x .025 THE U-VALUE OF WOOD + 80% x .01 THE U-VALUE 

FOR R-100 INSULATION = .05 + .008 = .058

R-VALUE WALL ASSEMBLY = 1/U-VALUE WALL ASSEMBLY

R-VALUE = 1 / .058

R-VALUE = 17.24

SAME EQUATION WITH R-19 INSULATION = R-5

20% x .025 THE U-VALUE OF WOOD + 80% x .01 THE U-

VALUE FOR R-19 INSULATION = .05 + .15 = .2

R-VALUE WALL ASSEMBLY = 1/U-VALUE WALL ASSEMBLY

R-VALUE = 1 / .2

R-VALUE = 5

CURRENT CODES REQUIRE R-13 TO R-19
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WALL “R” VALUES

WALL HAS “R” 

VALUE OF 26

TYPICAL 2x6 WALL CONSTRUCTION

TYPICAL ICF WITH 6” CONCRETE CORE WALL 

CONSTRUCTION

WINDOW HAS 

“R” VALUE OF 

3.33

DOOR HAS “R” 

VALUE OF 2

WALL HAS “R” 

VALUE OF 5

WINDOW HAS 

“R” VALUE OF 

3.33

DOOR HAS “R” 

VALUE OF 2

THIS IS COLD AIR 

COMING INTO 

YOUR HOUSE

WITH THESE AREAS FOR LEAKAGE AS WELL AS OTHERS, IT’S LIKE LEAVING A 

WINDOW OPEN ON YOUR HOUSE AT ALL TIMES.
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Proven Performance

Hampton Inn - Winchester, Ky
Total Square Footage = 33,000

80% Occupancy

Utility Cost (month) for conventional construction = $5,500.00

Utility Cost (month) for ICF construction = $1,850.00

Total monthly savings = $3,650.00

Operating Cost (month) per Sq. Ft. = $0.056

Proven Performance

La Quinta Inn & Suites - Louisville, KY
Total Square Footage = 55,000

80% Occupancy

Utility Cost (month) for conventional construction = $9,075.00

Utility Cost (month) for ICF construction = $3,000.00

Total monthly savings = $6,075.00

Operating Cost (month) per Sq. Ft. = $0.054
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EVEN WITH 52% OF THE EXTERIOR WALL SURFACES IN GLASS, THE ICF BROUGHT THIS 

BUILDING IN MORE THAN 10% OVER THE CODE REQUIRED GOALS FOR ENERGY EFFICIENCY.

BRECKINRIDGE COUNTY PUBLIC LIBRARY – HARDINSBURG, KY

ICF FORMS HELP HOLD 

THE HEAT ALLOWING 

CONCRETE TO BE 

POURED AT COLDER 

TEMPERATURES.

ICF FORMS WERE USED ON 

THIS PROJECT INSTEAD OF 

CMU.  THIS ALLOWED 

CONSTRUCTION TO BEGIN 

IN JANUARY AND PROJECT 

WAS COMPLETED THE 

FOLLOWING JUNE.
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WHAT IS “NET ZERO”

• A ZERO ENERGY BUILDING, ALSO KNOWN AS A 
ZERO NET ENERGY (ZNE) BUILDING, NET-ZERO 
ENERGY BUILDING (NZEB), OR NET ZERO 
BUILDING, IS A BUILDING WITH ZERO NET 
ENERGY CONSUMPTION AND ZERO CARBON 
EMISSIONS ANNUALLY.  BUILDINGS THAT 
PRODUCE A SURPLUS OF ENERGY OVER THE YEAR 
MAY BE CALLED “ENERGY-PLUS BUILDINGS” AND 
BUILDINGS THAT CONSUME SLIGHTLY MORE 
ENERGY THAT THEY PRODUCE CALLED “NEAR-
ZERO BUILDINGS” OR “ULTRA-LOW ENERGY 
HOUSES.”

FORBES MAGAZINE –

DECEMBER 10, 2012

SCHOOL RECEIVED $90,000 FROM LOCAL UTILITY COMPANY FOR POWER 

PRODUCTION IN ONE YEAR.
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IMPROVE YOUR BULDINGS STC RATING

STC DEFINITION – SOUND TRANSMISSION CLASS – THE SOUND 

TRANSMISSION CLASS IS AN INTERGER RATING OF HOW WELL A BUILDING 

PARTITION ATTENUATES AIRBOURNE SOUND.
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Alvaton Elementary School – Bowling Green, KY 

Energy Star
Award Winning School

•
CEFPI Southwest Region

Elementary School of the Year

Bellarmine University Dormitories – Louisville, KY

Awarded this project based on the speed of construction.

Construction began – Jan 2007

Completed - July 2007

104,000 sq ft project 

Holiday Inn Express
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BOWLING GREEN KY, FIRE DEPARTMENT H.Q.

ICF used as infill panels on a concrete frame
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QUESTIONS?
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POP QUIZ!!!

•Name a type of reinforced concrete form that stays in place 

and insulates the structure.

•What is the minimum R-Value Wall and Roof system for 

commercial buildings in today’s International Building Code?

•What is another name for a zero energy building?

•What is the minimum STC rating for an interior wall which 

separates two apartments?

•What Building burned three times when built with wood, then 

once it was built with concrete has stood for nearly 2000 years?
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