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Tough Act to Follow

DISCLAIMER
I do not represent any insulation manufacturers
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"Give me the luxuries
of life and I will
willingly do without
the necessities."

Frank Lloyd Wright

1

| am a recovering architect
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The Contractor’s Serenity Prayer

God, grant me the serenity to accept the details
| cannot change,

The courage to change the details | can,
And the wisdom to know the difference

(and a big fat warranty budget just in case)
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Trust but \erify
| B 4
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»
\
“If you tell the truth you don’t have to
remember anything”

‘:‘

. F s
. The Depot
~

“fBa Iand'sMe"Club
50/ lll
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Friday Saturday
4 11111 S5 /1Y
11111 117117 January 4, 2008
54° | 51° | BTW
FEtuak 47° REtuak 42° “It doesn’t rain
1.73in 0.60 in in Sacramento”
Average: ° | Average: 2° |
g '380 g '380
0.11in 0.1 in
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Trust but Verify
¥y 7y
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§ KeLLY-MOOF
~(_PAINTS " 3

— 100% Acrylic —
Exterior Flat Pant
0333 DEEP TINT BASE

=
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PERMA-CRETE

N'ASonpy SYSTEMS®

A Confederacy of
DIINCES

WINNER OF THE PULITZER PRIZE
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WOOD SILL & SKIRT

BACKER ROD AND SEALANT
CLIP PER MANUF.

FIBERGLASS WINDOW PER

SCHEDULE
SANDED SEALANT JOINT W/

BACKER ROD
9" SELF ADHERING MEMBRANE, FORM

| AS SILL PAN, LAP OVER BACK DAM 1"

MASONRY ANCHOR AT SILL

COURSE
SHAPED SILL BRICK

21/2"

LOOSE STAINLESS
STEEL FLASHING

NOTE: SEE 1/A8.51 FOR
TYPICAL WINDOW
INSTALLATION
SEQUENCE

h1/2"

MIN., VARIES

9" MOISTOP
FIELD WRB

/5 WINDOW SILL @ BRICK VENEER

——

1" 112" =

—=1/2"

2 14

7‘11/2"J‘

12" |
I

212"

| % LOOSE STAINLESS
L STEEL FLASHING

1A
SEE 1/A8.51 FOR 1”2 9" MOISTOP A
L WINDOW - FIELD WRB
LATION MIN:, VARIES
INCE

WINDOW SILL @ BRICK VENEER -

Consider fastening sill of
window into back angle.
- Consider flashing below
foLass winoowper  Pre-cast per BIA tech note

WOOD SILL & SKIRT
BACKER ROD AND SEALANT

HEDULE 7, figure 12
SANDED SEALANT JOINT W/ WALL AS —»|
BACKER ROD SCHEDULED

9" SELF ADHERING MEMBRANE, FORM
AS SILL PAN, LAP OVER BACK DAM 1"

MASONRY ANCHOR AT SILL
COURSE
SHAPED SILL BRICK
Yy | AF

P.T. NAILER 4\

BASE AS \\

SCHEDULED _\ ol|g
5%,

BENTONITE
ROPE AT COLD
CONC. JOINT

L

CURB AT 2h

CALE: 3"=1"0"

SCALE:

Houston
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Are we required to use
il faced material?

Photos:

“L angle sill dam requires secure
attachghent to opening sill

FlasHing tape applied onto sill dam leg and on
opening sill

Is this bent in the factory
or in the field?

Photo #2
Standard Installation Clip is cut to length and
then bent90°. The clip length will need to be
determined per job as it is based on the width
of the joint between the sill dam and the

window plus the leg height of the sill dam.

August 3, 2015
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jambs of the window are securely attached,

August 3, 2015

How often are these clips placed
Photo #3 (what is the spacing)?
Installation Clip inserted into the [ N ]Il (i
groove. As previously noted this method is
also suited to | N AR S cics
products.

Photo #4
The Installation Clip is screw (or rivet)
attached to the sill dam leg. Note: This
anchorage should only be performed after the

otherwise the insertion of the screw will
initially tend to push the clip and window to
the exterior.

Note: Pre-drilling is recommended prior to
insertion of the screw. To prevent the drill bit
from puncturing the window frame; insert a
wood or vinyl spacer between the clip and the
window frame.

Houston
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Photo #5

The screw is to be of minimum length so that
it does not penetrated the window frame.

Photo #6

Hold leg of installation clip 1/8” below top of
sill dam leg in order to apply sealant
completely over the clip

Houston 27 of 143
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Photo #7
Apply continuous backer rod and sealant
between the sill dam and the window frame.

This appears to show a
sealant joint at the front
edge which will prevent
drainage of the sill pan

Mock-up & Report by:

©QEDLAB el < i addied i P g

Project 0313701 Ref: (NOUMUK  Date: March &, 2013

Previere in paf
Equivalent Pa- |
Tquivalent “WC

Velscity Previure: |43 noh
(/-] Preswure
Procedure (3)

Comments/Obtervations: Ma
% . 2 twe
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It was at this point that our
window installation crew
(also our framer) refused to
execute the project

August 3, 2015

Looks like it’s

Houston
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“Those tests don’t
count”

Physics is different when the
manufacturer is present

Cladding wasn’t installed

Oocumented instances of formal Leskage. rore
Lesk #:  Cycle#:  Time:  Description of Lesk Behavior and Origin or Failure Mechanisen if Knows:

Houston

August 3, 2015
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Luckily, our design team rushed to the

rescue

August 3, 2015

I In-House Testing:

Location

Note that tests will be conducted in a test chamber constructed by [ Il
personnel, with window perimeters sealed to window opening using a
combination of self-adhering flashing membrane and_duct tape.

Conducted By

Il cmployees with knowledge of AAMA testing standards and expertise in
conducting manufacturer testing of window units

Third Party Observation

Full time on-site observation by staff member from eith{This should read AAMA
Construction 502

Testing Standards

Testing procedures to comply with AAMA 50&/ ASTM E 1105.

Test Pressures

5.0 Ibs/cu. In. for single framed windows
4.5 Ibs/cu. In. for mulled framed windows.

Acceptance Standard

Per AAMA 508-and Specification Section 085313, Paragraph 1.7.B.1.b., with
additional agreement that no water is to pass to the visible side of any portion of
the test specimenand/or test assembly. No conjecture will be made as to
whether the path maybe through the window unit, the perimeter seal, or the
framed wall test panel.

Per above, AAMA 502 |

Quantity

Minimum of 75 units

31 of 143
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Luckily, our design team rushed to the

rescue

August 3, 2015

I In-House Testing:

Location

Note that tests will be conducted in a test chamber constructed by [ Il
personnel, with window perimeters sealed to window opening using a
combination of self-adhering flashing membrane and_duct tape.

Conducted By

Il cmployees with knowledge of AAMA testing standards and expertise in
conducting manufacturer testing of window units

Third Party Observation

Full time on-site observation by staff member from eith{This should read AAMA
Construction 502

Testing Standards

Testing procedures to comply with AAMA 50&/ ASTM E 1105.

Test Pressures

5.0 Ibs/cu. In. for single framed windows C onits
4.5 Ibs/cu. In. for mulled framed windows.

Acceptance Standard

Per AAMA 508-and Specification Section 085313, Paragraph 1.7.B.1.b., with
additional agreement that no water is to pass to the visible side of any portion of
the test specimenand/or test assembly. No conjecture will be made as to
whether the path maybe through the window unit, the perimeter seal, or the
framed wall test panel.

Per above, AAMA 502 |

Quantity

Minimum of 75 units
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Marty,

After review of our phone conversations, your proposal, and review with the-Team, as a goodwill gesture we have
a proposed resolution that we believe should work for all involved:

> v remediate 100% of the units. Remediation for this specific job includes filling portions of the frame

with foam, application of sealant at mitered corners, and removal of tape seal at sill and head 3/8” from edges
of frame

- will test as many units as needed to provide a confidence factor that the above-mentioned remediation is

performing to the project specifications. We will test a minimum of at least 50 units. -fue!s confident that
with the remediation the windows will perform to the project specifications.

» Walsh Construction Company, Architects and/or [ - visit thelll Facility

near Portland Oregon, where the testing of the remediated windows is being performed, to observe the testing

being performed. All agree that there will be no compensation by [lllto a third-party for third-party
witnessing of the test

August 3, 2015
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30% of ‘remediated” windows were
ejected

Houston 35 of 143
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Total numbers of windows tested
294

Number of windows that failed
32
(10.8%)

Number of windows that failed again
9
(28.1%)

Total number of installation
failures

|
(.3%)

Houston 38 of 143
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LABORATORY NUMBER:
CUSTOMER AUTHORIZATION Let

SUBMITTED,

REPORT TO

SUBJIEC

ant, Whise, 10.1 F1. Oz Tubs

NALYSIS

Sample Cure Time, bours | Duremeter Hardness, Shore A, 168 bours

Tube. Lot No

Walsh Construction Company

g
& 3
Figure 1: The FTIR Spectra Obtained on the Accsane:Tolucne Sobable Postions of the Tube and
usage Sealaet Samples after O Hours Cure Time

August 3, 2015
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he FTIR Spectn
Sausage Se

The FTIR

The FTIR

Walsh Construction Company

hle Portions of the Tube and
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Two sides to every story

Houston 43 of 143
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THE BEATLES

WE CAN WORK IT OUT
DAY TRIPPER - @t

University of Idaho Kibbie Dome

* Life Safety Upgrade to an
Essential Facility
* Fire safety
* Egress
* Smoke Evacuation

* Opsis Architects

August 3, 2015
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Heating climate 8 months
of the year-
with lots of wind
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[ 1 newstairsto

somewhere

new exit doors to

D O east end

new exit towers
from below grade
field

D new stairs to field
@)

Egress Issues

exit doors to nowhere

Houston

August 3, 2015
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Tenability Criter =

Visibility

Temperature

Toxicit ii =

BEBEEDE:: : ¢ |

Daylighting Study

August 3, 2015
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LAP SPLICE MIN. 8 - USE TWO
STRIPS OF BUTYL SEALANT AT EACH
r”ff’_'_’__'_’_,_ SIDE OF LAP
q ' TR
g z; it
i T
b
LB g g
P Fl 31 3
T , PRESTRIP OF GRACE ULTRA (RFI 31) §
MEMBRANE AT THIS JOINT. IF a
MEMBRANE IS EXPOSED - SEAL 5!
PER MANUFACTURER'S o
INSTALLATION INSTRUCTIONS gg
- FRAMER T0 SUPPLY FLAT STUD
BACKING FOR PANEL EDGES 8
TYVEK COMMERCIAL WRAP
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INSTALLATION TO 45 LBF
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Non-Skmning Butyl, Modified Sealant

TECHNIQUE

Houston 59 of 143
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ASUI Kibbie Activity Center

2008-2011 Electrical Consumption

$18,000.00

$16,000.00

$14,000.00

$12,000.00

$10,000.00

$8,000.00

$6,000.00

$4,000.00

$2,000.00

$0.00

\

/

r”AL

=
5

\

\b_’\_- oy *ﬁ;\
. -48%

e

January  February ~ March

April May June July August September October November December

—2008

—2009

—2010 |}

—2011
—2012

August 3, 2015
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ASUI-Kibbie Activity Center
Natural Gas Consumption 2008 - 2011
$35,000.00
$30,000.00
$25,000.00
20,000.00 o —2008
—2009
2010
$15,000.00 =20
2012
$10,00000 -
$5,000.00 +
$0.00 + T T — T
January February  March April May June July August September October November December

I've got to admit it's getting better. It's a little
better all the time.

(Paul McCartney)

izquotes.com
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WHY THE CONCERN?

NEGATIVE CASH FLOW

ke pOSITIVE CASH FLOW

ANNUAL INCOME & EXPENSES

TIME

Houston 67 of 143
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MARK O. HATFIELD BUILDING
Deep Energy Retrofit

MARK O. HATFIELD BUILDING

Location

August 3, 2015
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MARK O. HATFIELD BUILDING

History
Widening of Facade Repair
Burnside in 1930 in 2010
Built in 1910 Hatfield Phase 01 of

converted to CCC Passive House
housing in 1994 rehab

MARK O. HATFIELD BUILDING

Basic Building Design

Houston 69 of 143
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MARK O. HATFIELD BUILDING

Basic Building Design

*Structural Frame
*Windows
*Heating System

MARK O. HATFIELD BUILDING

Envelope
It

Thermal Bri
*Frame
*Windows

Houston 70 of 143
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MARK O. HATFIELD BUILDING

Mechanical

MARK O. HATFIELD BUILDING

Mechanical

nefficient Radiators

Houston

5 ’:‘d_, - & > 'v , ";Z‘ g‘ [ -;.; ‘

August 3, 2015
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PASSIVE HOUSE FEASIBILITY
A Phased Approach to Deep Energy Retrofits

PAE

CONSULTING
ENGINEERS, INC

SSI

Mark O. Hatfield Building | Portiand, Oregon

green hammer

DESIGN [ BUILD | ENERGY

A
\WAYA WALSH

= (Construction Co.

. wil CENTRALCITY
po—— 018,20 11 DRAFT ~ = @ concern

y [ENIEEN NOT FOR DISTRIBUTION

BIG PICTURE PLANNING
The Ideal Package

PHASES 02 & 03 PHASE 01

_______ Triple Pane
Windows

I Heat Recovery !
I Ventilation |

Unit Controlled
Electric Heat

Exterior
| Insulation

-
LN
-

-
e

-

-
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ASSEMBLY OPTIONS

Existing
Building
Basement Slab
Insulation WELS
[First Floor Insulation none
[Wall Insulation none
Roof Insulation Existing 4" Polyiso
[ Board
Aluminum (not
[VWndow Frame thermally broken)
[Frame U-Value unknown
[Wmdow Glazing Single Pane
[u Value IGU 1.02
Airtightness (ACH 10
at 50 pa)
Airtightness (cfm/
sf, 75a)

ENVELOPE PERFORMANCE STUDY

Annual Heating EUI (Source: Green Hammer)

120
100 |
Reduction from Existi
ol 7 ng
74
> 38%
E -
E ol —
=3
40 +—— —
20 +— ———
89%
- 96%
o+—  —
Existing Good Better Best

(Passivhaus)
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COMPLETED PROJECT SCOPE
Phase 01

e Single pane windows replaced with Cascadia
triple pane windows

e Windows and flashing designed to anticipate
EIFS at a later date

e Mechanical ventilation designed to anticipate
HRV at a later date

e Heating disconnected from oversized boiler and
switched to unit electric heaters with connection to
window watchers

e Installed new high efficiency DHW Heaters
e Concrete repair and air sealing

74 of 143
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I
ol o

0872272008
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@ Tom Emeérson © Tom Emerson
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Test Date: Formal Test Pressure: Cycle# StartTime EndTime #Ingress #Lleaks Pass/Fail
Week Day: Friday Pressure in psf: 9.70 psf 11:42 11:57 ] 2 Pass
Specimen ID: 1 Equivalent Pa: 464 Pa 1

Level: 2 Equivalent “WC: 1.87" WC FINAL TEST RESULTS:
Unit #: Commons | Velocity Pressure: | 61.5 mph .

Elevation: North (+/-) Pressure: () Negative Window: FULL PASS

Location: Break Room | Procedure (A ): Uniform Static Installation: FULL PASS
Documented Instances of Formal Leakage: No @

TEST PHOTOS:

Audience members observe specimen performance from I | View of exterior of test area where scaffolding had been

Air Leakage Testing of Mockup

Air Density
(Ib/ft*3) Reference Density
0.078139286 0.075
total flow actual leakage Opbr crack length  Opbr rate of leak Unit area Unit area rate of leak
Qt (cfm) Qs (cfm) L (ft) qL (cfm - ft) A (fth2) gA (cfm - ftr2)

0.008981527

14 ] 1.041857143 " #DVO! 116
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Sep'll Jan'12 May '12 Sep'12 Jan'13 May 13
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PERFORMANCE
Gas Use (BTU'’s per Sq.Ft.)
400
300
200
100
Sep'11 Jan'12 May '12 Sep'12 Jan'13 May '13
PERFORMANCE
Electric Use (BTU'’s per Sq.Ft.)
200
150
100
50
Sep'11 JanA‘12 May '12 Sep 12 Jan'13 May '13

Houston

August 3, 2015

89 of 143



Nineteenth Annual Building Science Symposium

Houston

August 3, 2015

PERFORMANCE
July 2011
() Cost Breakdown
Utility Amount spent
Water £1,890.38
Electric $3,900.73
Gas $1,170.25
Total $6,961.36
-
=
PERFORMANCE
July 2013
() Cost Breakdown
Utility Amount spent
Water £1,826.21
Electric $3,130.69
Gas $585.90
Total $5,542.80
-
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Houston

PERFORMANCE
January 2012
($) Cost Breakdown
Utility Amount spent
Water $2,259.59
Electric $5,098.88
Gas $1,891.31
Total $9,249.78 /
/
/’
Elec 7
- -
=
PERFORMANCE
January 2013
($) Cost Breakdown
Utility Amount spent
Water $2,414.28
Electric $6,193.49
Gas $692.54
Total $9,300.31 /
Elec 7/
- //"
=
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PERFORMANCE

Before Rehab: $770
After Rehab: $530

Before Rehab: $81,620
After Rehab: $56,224

Sustained energy reduction of 45%

Total energy use in Btu per square foot Graph @ ' Table
~ Date Range Full-Year Sum Detailed data per month
I

wegowise

August 3, 2015
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“Itis not enough to do your hest;
you must know what to do,

and then do your hest”
- W. Edwards Deming

Lieadership®@ uote .org

REACH Community
Development

* Mission
Provide quality, affordable housing for
individuals, families and communities to thrive !!!

+ Board of Directors
REACH is overseen by a volunteer board

* Overview
-Established in 1982 o y 5 =
-Private, nonprofit , ‘,L g1 é:'g 4 ’{' !

L = s
-1,852 units in metro area k : g

15 staff & B, 1 =

Orchards at

’i",\ REACH renco

PHASE I

August 3, 2015
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REACH Community
Development

The vision and commitment came from
REACH Community Development. REACH has
a goal of providing not just affordable
housing, but also “affordable living”
opportunities—which means reducing the
total cost to residents of rent, utilities,
transportation and food. After seeing Passive
House projects in Europe, REACH’s former
executive director got excited about bringing
the idea to the U.S., and REACH included it as
a goal in its current five-year strategic plan.

| AN
SREACH

urity Development

Orchards at
renco

PHASE Il

94 of 143



Nineteenth Annual Building Science Symposium

August 3, 2015

» z
§? . Smithan
& Wetlands Natu
8 —,
NW ehillips Ad h
FOREST PARK
: O
% Forest Park 4
, \ %
feek Rd NW Jacobson Ry 'aﬂ
z L
NORTHWEST,
s AW Laidlan g Y
ey, | | BETHANY.
%
o ~ B 3
2 IntelComoration (= s
§ NE: St DAK HILLS r HEES
> W
o T
3 g Oregon 97124
Hillsboro Airport d "y ceoRn L il
s cenan
"’lmg’
[Main 51 SE Baseline St = West
Haven-Sylvan
SE Lol St . ceoaRtiLLs
3 W Rock Ad ] 3 5 SW Park oy
%, " H AR
Uy 2 et i
X ® SW Johnson St = 2 e
Fo % West Slope
Aloha ® .
N - @ 2
2 & = 2 Beavertol
g 2 £ 8 g : i
s g [ Raleigh Hills
;é’ L j 8 z 3 SW Allen Blyd
2 <z .
3 g 2
£ SWRosedale R g
2 SWHatRd 2. Garden
2 3 Home-Whitford
&2 @
¢ 4 s
g SWWelchd £ Metzger
( 3 s
/ » g

SYLVAN=
BIGHLANDS. gy egon 700

IATLAND PARK o NIDG ¢
FAl SoUTHWEST ARNOLD CREEK

PORTSMOUTH

[57]

UNIVERSITY
PARK

ARBOR LOPGE.

'QVERLOOK

R sy mmmosiean

8

HILLSIDE

Goosehougbw

BRIDLEMILE
SoUTHWEST
PORTLAND.
HAYHURST
SWVermont St HILLSOALE
MAPLEWDOD
MULTNOMAH SOUTH
ASHCREEK: BURLINGAME

CAESTWOY)

PIEDMONT.

rtlant

COLLINS VIEW.

\

EAST CoLUMBI
‘\ Inted
_—
ol LTS
YOODLAWN, NORTHEAST,
NE Ainswosth St PORTLAND
VERNON NE Killingsworth St
Tie NEAberta St
SABIN BeAUMONT NEP!
Snsiine
NE Fremont St

KEANS LAURELHURST

€ BWside St
BUCKMAN' SR
SUNNYSIDE
SE Hawthomne Blvd
biossoRp -
ASERNETHY  AicHMOND
sou
CRESTON -
KENILWORTH
REED
— wooosTacy

k SE Woodst,
EASTMORELAND.

5 0 -4 CEN
MORELAND
) -
34 o
z |
£
SE King

Milwaukie

o ——

Houston

¥ '@SKY'SHOTS'

95 of 143



Nineteenth Annual Building Science Symposium August 3, 2015

Courtesy Ankrom Moisan

Houston 96 of 143



Nineteenth Annual Building Science Symposium August 3, 2015

Courtesy Ankrom Moisan

CHARDS AT ORENCO - PHASE |

7]

Houston 97 of 143



Nineteenth Annual Building Science Symposium

August 3, 2015

WOOD STUDS

BRICK VENEER
AIR SPACE

WRE B
PLYWOOD SHEATHING

WOOoD ‘3'-‘»‘({%

BLOWNN INSULATION
VM‘/{R BARRIER

GYPSUM WALLBOARD _—"
GYPSUM WALLBOARD

MINERAL FIBER INSULAFION™

1
What is the vapor
control layer r
Where in the
specification is it called
out?

If this wall is not rated
why are two layers of
GWB required?

60A2 FIRE RATING / SOURCE: 0 HOUR
STC RATING / SOURCE:

FIBER CEMENT SIDING
AIR SPACE

MINERAL FIBER INSULATION

oo
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1

2

NON PH -WINDOW HEAD

mm ey

B R R R RO b

DTL SECT AT BRICK - DOOR SIM.

3 ks T s s

Wy e

ORCHARDS AT ORENCO - PHASE |
NW 231ST AVENUE & CHERRY DRIVE HILLSBORO, OREGON

REACH COMMUNITY DEVELOPMENT

| Coo S -

e ORTIN VAT MYOND AT 34O

DOOR DETAILS
DD SET

o ——
0912713

T

134025

Ty
6" = 150"

T RTCA RmG TR

EXTEROR MSUATON

vof
Note that the proile shown does not
match specited window. Cascadia
ot
~——may be able to use
Aiso eed 1o 06  the front of
ene window is properly
——
sex STHRT. OB
" HENAED EDGE WITH CLEAT AN CONTIAIOUS.
SLAANT CONTIUE 10 GUTSOL FACK
n

\ ISR CEMENT SI0ING - S81 ELEVATIONS.
it

PVIRTCAL ARG TS

T om0t AsAATON

ot

1 q DTL-SILL AT LAP SIDING
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THE ORCHARDS AT ORENCO STATION PHASE 1 0754713
DD SET THERMOPLASTIC MEMBRANE ROOFING (TPO)
SEPT 2013 PAGE 6 of 11

C. Firestone Building Products Co: Product: UltraPly TPO; www.firestonebpco.com.
D.  Johns Manville Corporation; ST6
2.02 PERFORMANCE REQUIREMENTS

series single ply: www.jm.com.

A. Installed roofing membrane and ba
uplift pressures, thermally induced

flashings to remain watertight, resist specified
vement, and exposure to weather without failure.

B. UL Class A for Roofing System. This suggests a fully adhered

C. Wind resistance to meet: system. This is an excellent

1. Factory Mutual (FM) Class 1-90. Membrane rapphpaﬂon method, but is very
2. Wind Design Criteria: 80 mph, Exposure B. sens!tlve to Wea,ther an,d may rjot be
possible at the time of installation
2.03 MATERIALS

A. Membrane: Scrim-reinforced, thermoplastic polyolefin (TPO)-based sheet per ASTM D
6878 and bearing UL label on packaging.
1. Sheet Width: 120 inches minimum.
2. Thickness: 0.060 inch, nominal, when measured in accordance with ASTM D 751.
a. Minimum weather surface thickness: 15 mils.
3. Color: White.
4. Breaking Strength: 366 Ibf, when tested in accordance with ASTM D 751, Grab
Method.
5. Elongation, ultimate, of unreinforced membrane (ASTM D 412, Die C): 500 percent.
Tear strength (ASTM D 751, Procedure B), 8 x 8 inch sample: 86 Ibf
7. Brittleness test (ASTM D 2137, at minus 45 deg C): Pass.

o

PART 2 PRODUCTS
2.01 MATERIALS

A. As noted above in Related Requirements. Materials specified make up the air barrier
system of the building to be inspected and tested.

This goal seems low

2.02 PERFORMANCE REQUIREMENTS 9

for passivhaus

A.  Materials:
Ts Air barrier system materials in the opaque envelope shall have an air permeance

not to exceed 0.004 cfm/ft2 under pressure differential of 0.3 in. water (1.57ps,

(0.0002 L/sm2 @ 75 Pa) when tested in accordance with ASTM E2178.

B. Assemblies of Materials and Components:
(B Air permeance not to exceed 0.04 cfm/ft2 under a pressure differe,
water (1.57psf) (0.002L/s.m2 @ 75 Pa) when tested in accordange with ASTM E1677

or E783.

C.  Airtightness Goal of Entire Building:

K
1. Air leakage of the entire building shall not exceed 0.40 cfm/sf under a pressure
differential of 0.3 in. water (1.57psf){0. 02L/sm2 @ 75 Pa) when tested according to
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! L

FIBER CEMENT LAP SIDING
e METAL FLASHING W/ DRIP

o 4/4 FIBER CEMENT TRIM
= EXTERIOR SHEATHING (AIR
= BARRIER)
— WRB

——— 1xFURRING STRIP

FF SAM

e ——"_BACKER ROD AND SEALANT

HOLLOW METAL DOOR HEAD

Where is the backer rod and sealant?
\ Please consider making this air tight
despite being outside PH envelope. -
Likely will require spray foam. Lets
discuss actual hollow metal door

configuration L
ELEVATIONS FOR LOCATIONS

METAL HEAD FLASHING

|44.04 | 6" =1-0"

s this shem part of the
door system? R akso

" a0pears 10 Imemupt alr
Sgheness.
Why does flashng
NeaC 10 0x0Nd LNGar

door- as shown &
eterrupts the plane ot
4 s Ny

NW 221ST AVENIIE & CHERRY DRIVE Ml 1 SR

ORCHARDS AT ORENCO - P

2 ENTRY DOORSSILL

DOOR

CONS]|

e
05/23/20

PRORCT Nk
134025
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TVPES AT SIILAR
CONDMIONS

DTL-JAMB AT BRICK

M2 | EeT0T

—

*

AT

Brick tends to

EXTERIOR INSULATION

DTL-SILL AT BRICK

Mz | eero

2 | & =vo

NOTE: MAINTAIN 1/4° GAP

INDOW SILL AT BRICK - PH

= /— PRE FINISHED METAL St W|
//_smnw

1/2° TALL SHIM

sk N Howls cleat
~ / supported?
i
- £
"_"Vw.wmmAﬂ
[— CUT AREAS
i e
e
(e "
WRE

"
7

GRS
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Sealant as shown doesn't make much sense. Please
consider extending sheathing to bottom of plate so
that fewer in SAM are required. SAM is waLL T\
not in contact with sheathing- how is this detail air
tight?
®
INTERY
FF SAM 6° MIN. VERTICAL LAP - INTER]
TYPICAL
— P —— N LoAR g —
1007 -0
MASONRY WEEP AT VERTICAL JOINT -
BEYOND -TYPICAL
\_ MASONRY BASE FLASHING
UGHT GAUGE GALVANIZED ANGLE
This flashing should
have some slope.
_§ FINISHED GRADE
&
A
|
2|
o
)
%
)
|
BENT PLATE "FERO" CLIP BRICK 5 8
LEDGER ATTACHMENT st
CONCRETE FOOTING & REINFORCEMENT - 5’.;;;5[
SEE STRUCTURAL TYPICAL i
Eeae
RIGID WSULATION :ff’;f,:%a
e
%%
ANCHOR BOLT - SE STRUCTURAL ]
TYPICAL |
g
PROVIOE CONTROLLED DENSITY FILL A
UNDER FOOTINGS AS REQUIRED TO
PROVIOE LEVEL SURFACE
DRAIN ROCK - SEE SOILS REPORT

j\/ [=——————"—— RADON VENT PIPE
i

!—'7— WALL AND P.T. S8LL BEYOND
| 13
SPRAY FOAM INSULATION BACKER ROD AND SELF-

LEVEUNG URETHANE SIDEWALK
SEALANT

CONCRETE SLAS

RADON VENT AT SLAB

M2 | T

pesn't make much sense. Please

fheathing to bottom of plate so
b in SAM are required. SAM is WAL TYPE - SEE PLANS FF SAM 6" MIN. VERTICAL LAP - T
peathing- how is this detail air TYPICAL
MASONRY WEEP BEVOND AT 24” O]
P2 SILLPLATE
% MASONRY BASE FLASHING TERMIN]
G INTERIOR FINISHES - SEE ITQCONCRETE 0N
- INTERIOR SCHEDULES -
TYPIAL LANDSCAPE SLOPED TO DRAN - TY
-0~ S
jomT-
D ANGLE
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SHT METAL
COUNTERFLASHING \

\

PO ROOFING N\

MevaRANE
wes
REPSTRIP
2
H FASTENER AND Z* N\
3| vewonosm — \.\ I
2| Paeanizoc . N
N\ N
N
\

PARAPET AT PH WALL

A

continuity from roof
to wall sheathing

LOUVERED VENT Wi
INSECT SCREEN

FIBER CEMENT PANFL

MINERAL FIBER BOARD
INSULATION AND 242 FURRING

STRIPS BEYONO.

wae

ALANT BETWEEN

ITINUOUS SE/
SHEATHING AND TOP PLATE

EXTERIOR SHEATHING (AR BARRIER)

ALY

Ankrom Moisan

6720 SW MACADAM AVENUE, SUITE 100
PORTLAND, OR 57219

T 5032457100

117 SOUTH MAN STREET, SUITE 400
SEATILE WA 98104

T 2065761600

© ANKROM MOISAN ARCHITECTS, INC.

7 TN

FIBER CEMENT PANEL AT FIBER

OVERFLOW SCUPPER

M23 | T

1 CEMENT SIDING

1

M23 | e

WRB continuity is
interrupted behind
flashing- show SAM
from below g )
|—— ROOF EDGE RASHMING the WRB
|- 4 FIBER CEMENT TRM e —an
wRi
T RIPPED TO CREATE SLOPE
[METAL COUNTER RASHING LEDGER ANGLE
| METAL PARAPET COPING
L/
HTSAM £5
PARAPET FRAMING %’7— METAL FLASHING
METAL PARAPET COPING
D
/ T PARAPET FRAMING
2 o/
T
B 1.0 PARAPET 4. A _1.0 PARAPET
i = TR
=
-

PARAPET COPING AT BRICK WALL BRICK TO PH SIDING

CORNICE 2

AM23 | T
LA, RO, 0. SRR WS ) O Y

AT A

M3 | Tero
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o~ SEE AROMTECTURAL FOR
/ REQUIRED WALL FINISH

/7 SWPSON SDS Yo x 45" AT 6oc
/(O 1 PER DECK BOARD)

///— PANEL EDGE FASTENING
/

SEE PLANS FOR LOCATIONS
OF DOUBLE SIDED SHEAR — SHEATHING PER PLAN WHERE
WALL REQUIRED AT SHEAR WALLS
INTERIOR BEARING WALL S —  SILLNARING. STAGGER TO
FRAMING PER PLAN e N

| |
ADDITIONAL LSL BLOCKING | —— PANEL EDGE FASTENING
TO MATCH WIDTH OF STUD i | STAGGER TO PREVENT
WHERE MULTIPLE | |
STUDS/POSTS OCCUR, SEE ! o THING PER PLAN

" = | E—— — = Ankrom Moisan
|
|
e — t———
ENLARGED ELEVATION AT PENTHOUSE - FRONT AND BACK w
:—’_,_’—:,T":— 5.8 TPO comed
[ ROOPING IR a-;r
 CONTOROU SEAANT (:;;:“::
=
'I 1 ROOF EDGE AT PENTHOUSE | ST
e R —— " TR e e
[
Contem SAM o
225" x 34" nip of
plywood prior to
WL e ronovereromanon e ) Iw;'mpg
b / "
{’ /— STAGGERED KL FASTONMG o;n:n;'n&. WAL IR M —
""/—sounmmm PARMAEL - MIT TOP FLANGE HANGER
f PREROCK BEMIND HANGER WITH
I EXTERIOR RATED GYPSUM BOARD CONT
i SHEATHING. SEE TYPICAL DETARL < JoINT]
f FOR TOP FLANGE HANGER OVER
f PLYWOOD OR GYPSUMBOARD 1 el
[~ ~~ seec|
! l EXTEND VAPOR BARRIER STRIP -~ ¥ ADDITIONAL GYPSUM BOARD :g,':
i BELOW PRE-ROCK AS REQUIRED g FOR THERMAL MASS, wisu
f FOR FUTURE LAP 59 EXTEND UP TO CEILING, NOT asen
. BEHIND JOKSTS
|= = AscHTECT.£08 pERIRED v » :(wv’;m;
24" strip prior to STV
installation
;p(b(ywoodsuq: Nick
BALLOON MODIFIED BALLOON
DISTS PARALLEL @ EXTERIOR WALL JOISTS PERPENDICULAR
& T
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€5-18 STRAP
AT 48%0c

4x FLAT BLOCKING AT
4870c WITH HGA10 EACH
END

2x12 AT 247oc ALIGNED WITH
STUDS BELOW

LTT19 AT 48"0c WITH %"
DIAMETER THROUGH BOLT
WITH PL %, x 3™ SQUARE
WASHER BELOW BLOCKING
2x4 LEDGER WITH 0.131x3%
AT 24°0c STAGGERED

TOE NAIL TOP OF TRUSS TO
x4

Detail with
sealant per BEC LI

2x12 WITH (3) .131 x 3.25"
EACH JOIST

H1 EACH JOIST

2x6 BLOCKING WITH A34 AT|
{0 |

PROVIDE VENT HOLES IN
PLATE PER ARCHITECTURAL|

2x12 AT 24°0c

PROVIDE 2x6 VERTICAL
LEG ON TRUSS TYPICAL
AT EXTERIOR WALLS ! —e = Zr -----------
H / ] MANUFACTURER TRUSSES PER PLAN,
2x10 LEDGER WITH (3) ¥V ( TYPICAL
SIMPSON SDW22438 INTO ¢/ |
STUDS AT 2470c : \_ HANGER BY JOIST MANUFACTURER
| \ 1 SEE ARCHITECT FOR REQUIRED WALL FINISH,
| TYPICAL
—LA SHEATHING PER SHEAR WALL SCHEDULE
11} CYyTwTr @_
p: 1 e 1e* gt
b 8 ARRIE R : i WAS ~LAF avefe | Fivep GugnT N
. ! } Shm € WEAD FLASHING LA S \:( i~
Buawn B1BERLASS ¢ tdibaed
= NS LATION S il 1 P 1%k Futgawi- »
- = SAM (Falt -FACED) _ STRAP
", = - r 2 21 MIDE. STRIP /—"‘“-J - C
3 INBRAL WL
; ' y o [ Sy LATION
lsvae Bopme ' EXYERIER PLYNID R — 3
SHEATHN 6 3 1 [ S
i g
Wéeo FRAMING l S " [
| 2 2
| % ?
e X
4% / i % ;
B =
\ ,.‘/ METAL
>_<//‘ FLASHING \L
/— \\\E\ i
St e 1 N
B —- S
R ) (. ; A
[
y S — & 3
® )
%" enr wf e
SE Ay §
2
SeacANT W/ s X t
BACKEA. ReD Pre wgap §74 = 4 ek R N\
‘ FLASPING this reind TRIM -
overinsulation at 3 b
NDoN window frame. Is %
r/ this ok per PHPP?
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| Cbhstruction Stage Interface
REACH/Ankrom/WCC
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ompwetel QQEDIAB  —mESIEITETITEC
2 QEDLAB ——

3294-01 ORCHARDS AT ORENCO PHASE 1

REPORT DATE) Avesrst 19, 2914 REFERENCE TEST DATE (5} Ausvsr 29, 2014
SUBMITTEO TO: DSTRIUTID TO: PROJLCT LOCATION:

J— Hessaons, Ontion

ENVIRONMINTAL CONDITIONS Oner Avraase]

Mt Pooetn- QIO LAS

SUMMARY OF TEST RESULTS:

On August 20, 2014, e AAMA-2cCreted window 1esting at 1he Onchards 3t Ovenco praject in Hilsbern,
= Ortermanstron of Watrr

Ao Pressus

the Profect Soecficatons

W ond Glaring Spstemi

TeDune | Location --nn[nq-[:———-mm'v—u—imn—alm‘
B20/14 | Mock up 1 1 1 \ Ooor 600 gaf PASS © leaks j
§20/14 | Mok e T | 2 1 Door | 120001 |  PASS steas |
872014 | Mockwp I 7 T/Twn | 1500psf | PASS © Leaks

* Texting wes performed ot §.00 457 iterior vocuam presture by occondonce mith he praject speciicotion. Test pressares thet
exceed 6.00 P37 were conducted for exshorotony porpones sedy for o § msute perod

N EEEEIE e s S

j Message | Bluebeam

QR X DD o= WYX= 8

2
G

Reply Reply Forward Q caii~ | Delte Moveto Creste Other || Block | jyiorjunc | Categorize Follow Markas Addto
toall Folder~ Rule Actions~ | Sender * Upv Unread | S| Evemotes
Respond Adions JunkEmall B Options 5| Find Eyemote

You forwarded this message on 11/21/2014 2:59 PM.

From: Ryen Shanahan [rshanahan @earthadvantage.org]

To: CraigKeley;  Jessica Wooduff;  Mike Steffen; # Marty Houston;  JayNees;  Jeremy Brooks;  MichaelBonn;  Dyfen Lamar
cc Sara Waker

Subject: Orchards at Orenco Preliminary Blower Door Resuits

A Message. | &) Preiminary BD Test Results 11.21-14sx O KB] = Prelim BD Manometer Photopg (20 KB}

Hey guys.

I've attached a spreadsheet here with the results of today's preliminary testing. I can honestly tell you that these are the best results I've ever seen and that everyone involved has a lot to be proud of!

‘The -50 pa result of .056 ACH is right up there with the tightest BD test in the world! http:/www.worldrecordacademy.comtechnology/tightest residential building Dillingham house sets world record 213292 html
Congratulations all!

PS. Does anyone have a PRIFL@30 photo better than the one I attached?

Ryan Shanahan  CPHC, PHIUS+ Rater

Green Buiding Consutent

E shanahan@earthadvantage.orq.
(kT

Earth Advantage / Beter Buildings Now
earthadvantage.org / portland. or

Earth Advantage has certified 14,000 homes and counting!
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SPRAY FOAM INSULATION —,

RADON VENT PIPE

=== WALL AND P.1. SiL BEYOND

— BACKER ROD AND SELF-
LEVEUING URETHANE SIDEWALK
SEALANT

~— CONCRETE SLAB

RADON VENT AT SLAB

M2 | e

pesn't make much sense. Please
pheathing to bottom of plate so

in SAM are required. SAM is
heathing- how is this detail air

WALL TYPE - SEE PLANS
TYPICAL

PI.2X SILLPLATE —

=k=

1

il |
i INTO CONCRETE JOINT
INTERIOR FINISHES - SEE i g’ 3 \.D! S LS
e INTERIOR SCHEDULES | AN | 2% — # v
sy i “ LANDSCAPE SLOPED TO DRAN - TY|
i
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[SLAR & " L
o 0 3 . PR .
. - by ’
ICAL JOINT - Ao A . -
G “ ari % . ' s
D ANGLE 2 deadinta

—— FF SAM 6° MIN. VERTICAL LAP - TY?|

= MASONRY WEEP BEVOND AT 24" O|

— MASONRY BASE FLASHING TERMIN|

August 3, 2015

124 of 143



Nineteenth Annual Building Science Symposium

Pt SHaprb

|
SR LAY | Mad |\ TO01 SN 1N 1 A5

1|

4 “uﬂq—-wv“
Mmrbribines

< "‘F‘*‘-‘J J"’f -‘-‘Yr ~aa
'*‘:;‘i 2

—
|
Sr

="
. A4
e
X
L I A
21 BASE AT STRUUURFDMBSQNR‘V»PH
SASE AT STRUCTURED :
: 1 5
7 L =

FooubATier) CoopbpINATITW DpawiNGS

1" SAM - LAP I
vy

SThecertenl

A TRLETIIOE | S
P ! ==

23 BASE AT BRICK WAINSCOT - PH

s

August 3, 2015

Houston

125 of 143



August 3, 2015

Nineteenth Annual Building Science Symposium

PLAN GENERAL NOTES

ucwo

1 o

e

126 of 143

Houston



Nineteenth Annual Building Science Symposium August 3, 2015

Houston 127 of 143



August 3, 2015

Nineteenth Annual Building Science Symposium

128 of 143

Houston



Nineteenth Annual Building Science Symposium August 3, 2015

IR }
.aéw% !

uv’
ig ohuth?
NigiuVy

Houston 129 of 143



Nineteenth Annual Building Science Symposium August 3, 2015

Houston 130 of 143



Nineteenth Annual Building Science Symposium August 3, 2015

Houston 131 of 143



Nineteenth Annual Building Science Symposium August 3, 2015

Houston 132 of 143



Nineteenth Annual Building Science Symposium August 3, 2015

Houston 133 of 143



Nineteenth Annual Building Science Symposium August 3, 2015

Houston 134 of 143



Nineteenth Annual Building Science Symposium August 3, 2015

Houston 135 of 143



Nineteenth Annual Building Science Symposium August 3, 2015

Houston 136 of 143



Nineteenth Annual Building Science Symposium August 3, 2015

Houston 137 of 143



Nineteenth Annual Building Science Symposium August 3, 2015

Houston 138 of 143



Nineteenth Annual Building Science Symposium August 3, 2015

Houston 139 of 143



Nineteenth Annual Building Science Symposium August 3, 2015

Houston 140 of 143



Nineteenth Annual Building Science Symposium August 3, 2015

Mike and the Open Door

Houston 141 of 143



Nineteenth Annual Building Science Symposium August 3, 2015

Houston 142 of 143



Nineteenth Annual Building Science Symposium August 3, 2015

CFM @ 50 Actual CFM ACHS50

Negative Pressure

25 356 224 0.056185243

50 359 359 0.056658714

75 362 451 0.057132185
Positive Pressure

25 602 374 0.095009877

50 594 594 0.093747287

75 582 767 0.091853403
Average 476 0.075124089 (.006529 CFM / SQ FT Gross Envelope)
w/ 18x24" hole 5320 0.83962217
w/ 11x11" hole 3820 0.602886596 I
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