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CONCRETE BUILDINGS
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JILL LEWIS SMITH, AIA, NCARB

PRESENTATION PREPARED BY CIVIC CONSULTANTS INC
MARCH 2017

PRESENTATION OBIJECTIVES

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
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NERO PLAYING HIS FIDDLE WHILE WATCHING ROME BURN — JULY 19, 64 A.D.
e (e,

THE GREAT CHICAGO FIRE —
OCTOBER 8™ —10™, 1871

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
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DISTRCCTION OF TUE DAROTS, FUBLC BUILDINGS, AXD NANCFACTORIES 4T ATLASTA, GRORGLL, Sormumn 13 1.
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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.
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S FESSLTS -
3 GREY BUILDINGS
COLLAPSED 9-11-2001

1 WORLD TRADE & 2,

{2 worLn rRADE - : .
\ RED BUILDINGS

DEMOLISHED DUE TO
EXTENS|IVE DAMAGE
BUILT IN 1973 /1 9-11-2001
DECONSTRUCTED IN
swoRLD i 2011
BLUE BUILDINGS
WERE REPAIRED 4 WORLD TRADE

AFTER 9-11-20 1 BANKERS TRUST PLAZA/

130 LIBERTY STREET,
BUILT
swortoTrace | IN 1907
-
50 WEST STREET

BUILT
ol IN1987
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TECHNIQUES TO ADD DISASTER
RESILIENT CONSTRUCTION....
REINFORCED CONCRETE WITHSTANDS
STORMS

TILT UP WALL PANEL SYSTEM POUR IN PLACE WALL SYSTEM




Crittenden Co. Fire Station Lewisburg Fire Station

.ﬂallq.?,,

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

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.

8/7/2017
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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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ICF Basics

- Six wall elements

Form system
Wall structure
Insulation
Air barrier
Vapor barrier

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.

i ©
. : T
@

Q Decks and @ Elevated Garage
Patios Floors

Multi-Story
Floors
@ Floors @

@ Flat Roofs e Pitched Roofs

SEATTLE SEAHAWKS STADIUM,
SEATTLE, WASHINGTON
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Breckinridge Co. Public Library

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.

Horse Cave Fire Department

Built: 2014
Cost: $1,026,365
8,794 sq. ft. - $116/sq. ft.

8/7/2017
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CITY OF MULDRAUGH
SAFE ROOM

2X4 vs
BRICK WALL

2X4 vs STEEL
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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

AE TTEE5544 B

ersie RADED S

AT THIS RATE ENERGY COSTS FOR YOUR HOME
WILL BE MORE THAN YOUR MORTGAGE IN THE
NEXT TEN YEARS

8/7/2017
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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

8/7/2017
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WALL “R” VALUES

DOOR HAS “R”
VALUE OF 2

WINDOW HAS
“R” VALUE OF
§h38)

WALL HAS “R”
TYPICAL 2x6 WALL CONSTRUCTION VALUE OF 5

DOOR HAS “R”
VALUE OF 2

WINDOW HAS
“R” VALUE OF
SEE

WALL HAS “R” |
VALUE OF 26 YPICAL ICF WITH 6” CONCRETE CORE WAL
CONSTRUCTION

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.

8/7/2017
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11727103 7:36:41 AMe=0.96

127703 7:3
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WOOD VS. ICF R-VALUE COMPARISON

EXPLODED WALL SECTION FOR 2X6 WALL WITH R-21 BATT INSULATION
 SLEWALL GAVITY GALGULATION FOR TIICRHIAL GRDGING

PLYWOOD SHEATHING
« R'=12.82 sxivwo00 & sl
“ R=45 12:DRvL

RVALUE TOTAL FOR WOOD STUD WALL = 14,37

building envelope-

EXPLODED WALL SECTION FOR NOMINAL 6" INSULATED CONCRETE FORM WALL
AT < r= 75 totom2

« R= 625 64" CONCRETE

1375 tps 1oy
045

LI «——R =
o SR

R-VALUE TOTAL FOR ICF WALL = 26,075

((Civic
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ENERGY DATA FOR THE ALBANY & THE CARROLLTON

ALBANY EUI Comparison

ALBANY

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

Quinta Inn & Suites - Louisville,

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

8/7/2017

19



8/7/2017

REScheck Software Version 4.4.4
l \/ Compliance Certificate

Project Tile: The Bellvue.

BRECKINRIDGE COUNTY PUBLIC LIBRARY — HARDINSBURG, KY

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.

|| ICF FORMS WERE USED ON

8 | THIS PROJECT INSTEAD OF

4| cmu. THIS ALLOWED
CONSTRUCTION TO BEGIN
IN JANUARY AND PROJECT
WAS COMPLETED THE
FOLLOWING JUNE.

20
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WHAT IS “NET ZERO”

* AZERO 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

odefs 1 0ls iy
= T o €]
- .-“.’e Futype (f’iucky:
Prising Place, -Ome
- 'S

SCHOOL RECEIVED $90,000 FROM LOCAL UTILITY COMPANY FOR POWER
PRODUCTION IN ONE YEAR.
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65 kBtu/ft

ketu/fe

Typical school

45 kBtu/ft

ASHRAE/IESNA Richardsville Elementary

Annual Estimated Energy Savings (Richardsville)

8/7/2017

Standard9. 1 - 2004

65 kBtu/ft? 17 kBtu/fe

Year 1 5$109,039 $46,080 $62,959

Year 2 $112310 $47,462 $64,848

Year 3 115,679 $48,886 $66,793

Year 4 119,150 $50,353 $68,797

Year 5 $122,724 $51,863 $72,989

Year 6 $126,408 $53,419 $72,989

Year 7 $130,198 $55,022 $75,176

Year 8 $134,104 $56,673 $77,431

Year 9 $137,127 $58373 $78,754

frkingiie Year10  $142271 $60,124. 582,147
Year 11 $146539 $61,928 584,611

Year12  $150935 $63,785 587,150

Year13  $155464 $65,699 589,765

Year1d  $160127  $67,670 $92,457

enabled by i wall consucton)  Year 15 $164,931 $69,700 $95,231

HVAC Energy Use Comparison

$2,027,006  $857,037 | SUATR007(88)

DOVETAIL

Solar and Wind
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o Numer o U 3T

STUDY OF A WOOD-FRAME

APARTMENT

Prepared by Civic Consultants Inc.

For

(@

NRMCA

(

Consultants Inc.

U(Civic e .

COMPLEX

Now 2015

40 YEAR LIFE SPAN
WOOD STRUCTURE AS DESIGNED vs,
RECOMMENDED CONCRETE STRUCTURE

WOOD 40 YEARS

CONCRETE 40 YEARS.

WOOD TOTAL COST $320,
CONCREIE TOTAL COST _ $276,08881

DIFTTRE: 14,290,905,
WOOD COSTS $1.1 Million MORE PER YEAR

Seprember 01

100 YEAR LIFESPAN
WOOD STRUCTURE AS DESIGNED s,
RECOMMENDED CONCRETE STRUCTURE

WOOD 100 YEARS

CONCRETE 100 YEARS

WOOD TOTAL COST $852,196,
CONCRETE TOTAL COST §707.210.000.
DIFTIRENCE $14595665

WOOD COSTS 15 Million MORE PER YEAR

1BC203 ICCIE

ot et SF for Dpin: SEEIT
b

8/7/2017

ot Bl Grows ST #6371 4627 s
TRITT TR
WORKITEMDESCRPTON | WOODCOST GPINIGN | coNcRurE cost opios| cost/Gsr | costuwt | costins ores
S8 70650 a0 60

S18.00000.
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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.

24
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Award Winning School
CEFPI Southwest Re
Elementa

Alvaton Elementary School - Bowling Green, KY

Awarded this project based on the speed of construction.

Construction began —Jan 2007

Completed - July 2007

Bellarmine Univer
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

)7

LEEPFEET ]
e N
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3 Bedroom 2.5 bathrooms
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?

? ?
_ QUESTIONS?

? ? ?
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POP QUIZ!!!

*What Building burned three times when built with wood, then
once it was built with concrete has stood for nearly 2000 years?

*Name a type of reinforced concrete form that stays in place
and insulates the structure.

*What is another name for a zero energy building?

*What is the minimum R-Value Wall and Roof system for
commercial buildings in today’s International Building Code?

*What is the minimum STC rating for an interior wall which
separates two apartments?

BIBLIOGRAPHY

KENTUCKY READY MIX ASSOCIATION

“KNOW THE REAL COMPETITION: SPECIFYING ICF
OVER CMI CAMERON WARE

‘THE BEST GREEN DOLLAR,” BY CAMERON WARE
R-U VINDICATED BY THE NEW ENERGY CODE?,” BY
CAMERON WARE

“THE ICF TIPPING POINT,” BY CAMERON WARE
‘SLOPED CONCRETE ROOFS,” BY UNKNOWN
“CONCRETE PLANET," BY ROBERT COURLAND,
PUBLISHED 2011

IT'S RAINING FISH AND SPIDERS,” BY BILL EVANS,
PUBLISHED 2012

“RESILENCE” BY ARIS POPADOPOLOUS 2016
“MECHANICAL AND ELECTRICAL EQUIPMENT FOR
BUILDINGS” 12™ EDITION 2014

8/7/2017

32



