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Detroit Children’s Education Project

m Building 8 new schools
m4 high schools (approx. 150,000 sf)
m 4 PK-8 (approx. 80,000sf)
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Detroit Children’s Education Project

m Improve district’s progress toward
creating safe, new, state-of- the-art
Centers of Excellence in Detroit
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Opportunity for City of Detroit

Phase |
m $500.5 million budget funded by stimulus

dollars
m $284 million for 8 new schools
m $216.5 million for 4 major and 6 minor renovations
m 6th largest allocation of construction bonds in the
country

m Will create nearly 11,000 jobs

Phase Il
m $700 million
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Good News!

m Long awaited economic recovery may be
under way at last

Bad News!

m Detroit still has one of the nation’s
highest unemployment rates

e
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Opportunity for City of Detroit Project
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Masonry Construction Misunderstood

m Masonry puts more local people to work
than any other building system!

m [hat's because masonry is (dare we say
It?) labor intensive.




Labor Analysis

Manpower

m Bricklayers & Al
m 192 Detroit resio

m 150 Detroit resio
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led Craftworkers Local 1
ent bricklayer members
ent mason tender members
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IMI Training Programs
Bricklayer

10
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IMI Training Programs
Pointer, Cleaner, Caulker

11
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L abor Analysis Project

IMI Training Programs
CPR/First Aid

12
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IMI Training Programs

m AAC m Marble Upgrading

m ACI m Masonry Science |l & |l

m Blue Print | & Il m Masonry Wall

m Confined Space Bracing/Restricted Area

m Flashing Certification m Must Safety Modules &

m Foreman Training | & |l Drug Screening

m Grout Certification OSHA 500

m Hydromobile User OSHA 10 Hour 1926
Awareness OSHA 30 Hour 1926

Scaffold Users
Self Rescue Rope
Stone Upgrading 13

m Instructor Certification
m Jahn Stone Patching
m Journeyman Upgrading
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L abor Analysis Project

IMI Training Programs

m Suspended Scaffold
Competent Person

m Terrazzo Upgrading

m Terrazzo Terra Top
Certification

m Tile, Marble & Terrazzo

m Tile Upgrading

m Welding Certification

14
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Velocity of Money

m Brick, block, stone, mortar and grout are made
locally

m Masonry materials delivered to the jobsite by
local workers

m Masonry materials put in place by local
craftpersons

m Nearly every dollar allotted to the masonry wall
system remains in the local economy

m Economists estimate that every dollar
generated in the local economy multiplies a
minimum of four times!

15
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m $284 million budget for 8 new schools

m Masonry Construction
324,000 bricklayer hours
178,000 laborer hours

16
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Bricklayer and laborers

502,000 hrs $27,724,000
Masonry materials
brick, block, mortar and grout $14,876,000

Dollar benefit to Detroit economy $42,600,000

Velocity of Money (x4)

Total Economic Benefit $170,400,000

17
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Environmental Loads Project
Control Layers

Cladding

Rain control layer
Thermal control layer
Vapor control layer
Air control layer

Structure

Vapor Profile
The Perfect Wall, Joseph W. Lstiburek, Ph.D, P.Eng., Fellow ASHRAE 18
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m Calculated Fire Rating = 9 hours (4 hours)

m R-Value =25.9

m STC =552

m Control Layers: Rain, Thermal, Air 19
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STUDENTS = JOBS » ECONOMIC GROWTH
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m Calculated Fire Rating = 9 hours (4 hours)
m R-Value =27.3
m STC=55.2
m Control Layers: Rain, Thermal, Vapor, Air 20
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m Calculated Fire Rating = 9 hours (4 hours)
m R-Value =29.9
m STC=55.2
m Control Layers: Rain, Thermal, Vapor, Air 21
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m Calculated Fire Rating = 9 hours (4 hours)
m R-Value =135
m STC=55.2
m Control Layers: Rain, Thermal 22
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Environmental Loads

Structural Redundancy
m Alternate load paths

m Added strength

m Added stiffness
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Impact

m Block (solid grouted)
m 2x4(15lb) at 100mph

24
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The High R-Wall Model, The Story Pole, Vol. 4 No 3. 25
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Saving Enerc

m Prescriptive R-value minimums for
continuous insulation for mass walls

m/ones R-7.6

m Prescriptive R-value minimums for non-
mass walls
mZoneb5 R-13 plus R-3.8 cont. insulation

Current codes recognize thermal mass by allowing
masonry walls to comply using lower R-Values than non-
mass walls must meet.

2001 International Energy Conservation Code — ASHRAE 90.1-1999
The High R-Wall Model, The Story Pole, Vol. 4 No 3. 26
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1000 YEARS AGO, stone enclosure — R-2

500 YEARS AGO, thatched roofs improved enclosures — R-4
350 YEARS AGO, post and beam, waddle and daub cavity

construction — R-6

250 YEARS AGO, log cabin timber construction — R-8
100 YEARS AGO, mass wall, 10% glazing ratio — R-8

IN 1972, non-thermally broken aluminum curtain walls — R-1.5

TODAY, thermally broken aluminum curtain walls — R-2

The Perfect Wall, Joseph W. Lstiburek, Ph.D, P.Eng., Fellow ASHRAE 27
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Saving Enero Project

m After 1000 years, we are still designing
walls with R-2. It’s the energy we are
expending at 2.5 times that of what we are

finding.
m Learn glass is most expensive and does

not create an energy efficient building
envelope

m But when more than 30% glass is used In
a building, 1t is not socially responsible.

The Perfect Wall, Joseph W. Lstiburek, Ph.D, P.Eng., Fellow ASHRAE 28
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Saving Enero Project

m Modern commercial vertical
enclosures (glazing and wall)
actually have an R-value that is rarely
over 7/, and more likely in the range
of 3-to-5!

Prioritizing Green: It’s The Energy Stupid, Joseph W. Lstiburek, Pn.D, 29
P.Eng., Fellow ASHRAE
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Enclosure R-value versus Glazing Ratio.

(R-12 batt)
(R-12 batt + R-5 batt)

Straube, John; Can Highly Glazed Building Facades Be Green?, Buildingso
Science Insights, BSI-006, September, 2008.
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Saving Enero Project

20% glazing (R-2) & insulation (R-26
=(WWR*U +(1-WWR)*U,..

overaII window

= (0.20%0.50)+(0.80*0.039)
U=0.131
U=1/R

R =7.6 (assembly)

Prioritizing Green: It’s The Energy Stupid, Joseph W. Lstiburek, Ph.D, 31
P.Eng., Fellow ASHRAE
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The High R-Wall Model, The Story Pole, Vol. 4 No 3. 32
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Wall

le Analysis

2.1.5.3 Noncomposite action

2.1.5.3.1 (e) Specified distances between
wythes shall not exceed of 4.5 In. unless
a detailed wall-tie analysis is performed.

(ACI 530-05/ASCE 5-05/TMS 402-05) 33
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Masonry Veneer

Metal Studs/Block Block
2.67sf 1.77sf

34
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Brick and Block Cavity Wall Insulation Options

Table 3: Extruded Polystyrene Y 100 1bshticy azlbsitie
f Y A DY
| |

The High R-Wall Model, The Story Pole, Vol. 4 No 3. 35
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Brick and Block Cavity Wall Insulation Options
Table 4. Spray Polyurethane Foam

The High R-Wall Model, The Story Pole, Vol. 4 No 3. 36
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Brick and Block Cavity Wall Insulation Options
Table 5: Polyisocyanurate

The High R-Wall Model, The Story Pole, Vol. 4 No 3. 37
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High Performance Low Energy
Sustainable Building

Do you know what your building energy cost is?, Perry Hausman, PE, LEED AP, 3g
TowerPinkster
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Saving Enero Project

High Performance Low Energy
Sustainable Building
m 16” multi-wythe masonry wall (R-26.3)
m 3 5/8" face brick
m1l 1/4” drainage cavity
m31/2" spray applied insulation
m/ 5/8" block

Do you know what your building energy cost is?, Perry Hausman, PE, LEED AP, 39
TowerPinkster
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STUDENTS = JOBS » ECONOMIC GROWTH

High Performance Low Energy
Sustainable Building

m The team has designed buildings that are
operating as low as $0.77/sf per year and only
as high as $1.13/sf per year.

m According to the EPA’s “Energy Star Target
Finder,” the average K-12 building consumes
$1.39/sf per year.

Designing high performance low energy sustainable
buildings, including higher insulated brick and block
walls, has reduced energy consumption from 18.8% to
44.6%

Do you know what your building energy cost is?, Perry Hausman, PE, LEED AP, 49
TowerPinkster
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42
Clay Masonry Veneer Lintel Design, The Story Pole, Nov/Dec 2004
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Maximum control joint /- Masowry lintel or
spacing per Table 1 precast lintel

12 in. {305 mum) min. typ. — / (notched if vertical
reinforceiment in
cell next to opening

Vertical
reinforcement i
grouted cell each
side of opening (typ.)
(alternate-place in
second cell from

opening)

Lintel 1‘einfm'ce1ne11t—l Ladder joint reinforcement
i mortar joint below sill
Sill

from control joint to
control joint (min. )

By Extending Lintel Reinforcement (Preferred)

43
NCMA TEK 10-3 (2003)
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Architectural Detalls

m Hi R-Wall Detall
m Greatly reduces thermal bridging

ﬁﬁ

MIM Generic Wall Design

44
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Architectural Detalls

m Hi R-Wall Detall
m Greatly reduces thermal bridging

ﬁﬁ

MIM Generic Wall Design

45
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Architectural Detalls

m Hi R-Wall Detall
m Greatly reduces thermal bridging

ﬁﬁ

MIM Generic Wall Design

46
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Architectural Detalls

m Hi R-Wall Detall
m Greatly reduces thermal bridging

ﬁﬁ

MIM Generic Wall Design

47
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Architectural Detalls

m Hi R-Wall Detall
m Greatly reduces thermal bridging

ﬁﬁ

MIM Generic Wall Design

48
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: Stop flashine at inside
Cavity fill or other mortar —__ / of faceshell (see TEK 19-2A)
collection device

4 1n. (25 mm) unit (solid
1 in. (25 mm) partially or filled) to support flashing

open "L" shaped head Hooked shear bar grouted

joints for weeps in slab keyway
at 32 in. (814 mm) . )
o.c. ~ Topping if required
Drip edge . |
Reinforced —— , SRRl ) %
bond beam fi V) SO

- ] \

Grout sto — )2 \ .
P ‘— Precast hollow core slab

\_ Bearing strip

Hooked bar in wall at shear
bar (not required 1f vertical
reinforcement at this location)

NN

To enhance construction schedule, recommend hollow
concrete planks for floor and roof construction.

49
http://www.ncmaetek.org/etek/pdf _brand.asp?pdf=TEK 05-07A.pdf&si=ACFDL1.jpg
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RAM Elements — Masonry Module

51
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Structural Analxsis Project

RAM Elements — Masonry Module

52
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Structural Analxsis Project

Moment about X axis

53
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Axial and Moment Diagrams

54
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Forces in Y direction

55
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Steel Reinforcement

56
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58
http://www.imiweb.org/design_tools/masonry _details/details/20 p03.php
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59
http://www.imiweb.org/design_tools/masonry _details/details/20 p01.php
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60
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And enough with the awards before a building is
built and the performance is verified. Award
plagues should come with removable screws.
Show me the utility bills. Compare the building to
a building of similar size and similar occupancy in
a similar climate. And if you don’t show any
savings—shut up. You can’t be “green” if you
don’t save any energy.

Prioritizing Green: It’s The Energy Stupid, Joseph W. Lstiburek, Ph.D, 61
P.Eng., Fellow ASHRAE



DPS School
LEED Analysis Progect
Don’t talk to me about biological diversity,
recycled materials, and natural ventilation until
after you have saved the energy. Spare me the
soclal engineering and the smaller is better and
how we all have to share the planet and how we
are all equal until you have saved the energy.
Don’t talk to me about carbon off-sets until you

have saved the energy. You need some carbon
savings before you can trade any.

Prioritizing Green: It’s The Energy Stupid, Joseph W. Lstiburek, Ph.D, &2
P.Eng., Fellow ASHRAE
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Sustainable Project

m The ability to meet the needs of the
present without compromising the ability
of future generations to meet their own
needs

63
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Brick

m Average embodied energy 1240 Btu/lb
m Brick produed in 38 states

m 96.5% used or sold after firing
N

Manufacturing

m Bottom and fly ash

Sewage sludge

Waste glass

Metallic oxides

Unwanted chemical waste

Coal and sawdust

Encapsulating contaminated soils

m Crushed and reused
m Sub-base
m Landscaping mulch and trails

m Reused brick buildings (sustainable)
m Salvaged 64
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CMUs
m Manufacturing

m Old tires

m Municipal waste
m Wood chips and sawdust
m Shot blasting plastic
m Burned earth

m \Waste concrete

m Crushed glass

65
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Cement

m Manufacturing
mTires
m Liquids
m Used oils

m Inks
m Other non-hazardous liquids

m Petroleum coke

m Taconite

m Foundry sand

m Paint waste and solvents

m Supplementary cementitous materials
m Granulated blast furnace slag
m Fly ash 66
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CO: footprint

m Masonry cement 0.38 tons per ton of
material

m Mortar cement 0.56 tons per ton of material

m Portland/lime cement 0.90 tons per ton of
material

m 0.6 Ibs of CO2 will be absorbed by CMU

67
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m Exterior wall cost
$26-28/sf

m Interior wall cost*
$9-11/sf

*does not include premium finishes 68
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Concrete Foundation
Loadbearing Ext. CMU
Loadbearing Int. CMU

Hollow Core Planks

Brick Veneer

Int. CMU Partitions 124*

- r 1t 1 rr 1 r 1 T T 1
May 30 60 90 120 150 Oct
working days

Average Crew Size 32 WOrklng Weeks

14 bricklayers
11 laborers

*Crew size could increase depending on finishing 69
brick veneer and could save 10 working days.
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m 8" and 12" CMUs are readily available
m No |lead time required
m No shop drawings required

70
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Life Cycle Cost (70 years) projoct

- Total Total Life| Total Life
Total Initial Total
: Annual Cycle |Cycle Costs/
Construction|Replacement/
Cost Salvage! Costs Costs | Wall Square
(PW)?2 (PW) Foot (PW)
Brick Veneer Over
Block W/3” Spray $2.8M $139,149| $569,079 $3.5M $35.17
Foam
Brick Veneer Over
Brick Veneer Over
6” Metal Stud
W/Rigid $3.3M $208,312(%$1,458,132 $5.0M $50.37
Insulation
g‘;:’;f:ed Precast $6.3M|  $271.490| $702.554| $7.3M $73.00

Iclean, repoint, reseal, and paint

2energy, fuel, maintenance, and repair
71
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Specification Lanquage Project
Quality Assurance Program
m MSJC 2005

m Special Inspection
m Mock-Up Panels
m Grout Demonstration Panel
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Specification Lanquage

Quality Assurance Program

m Masonry Wall Bracing Plan

m Installer Certifications

m Masonry Pre-Construction Meeting
m Quality Assurance Consultant
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74
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B BT SIS A ARSI, M)
|

there is no other
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24725 W. Twelve Mile Rd., Suite 388
Southfield, Ml 48034
(248)663-0415

www.mim-online.org

76



