
!"#$%&"'()*+,-"#+.)(#(/0&0"1/+2&#+3(4(%1.(3+56+&+0-")3+.&)06+&/3+"#+/10+
78/3(3+56+911391):#+1)+0-(+;1702113+<8'5()+=1&)3>

!"##$%&'()*#&'"+'+,&'-).#$+&/'0)#+1'
23#4&5+$)3#1'"36'+,&'7&#$83&9:;*$<6&9'
=&<"+$)3#,$4'

!"#$#%&#'()*(+*,%(-*./0,1(!232



456#(788'(!"8'9:&$(;89%:0.< 0$(,(
+#=0$&#"#'(!"8/0'#"(>0&6(56#(?@#"0:,%(
A%$&0&9&#(8B(?":60&#:&$(;8%&0%90%=(
3'9:,&08%(-*$&#@$(C?A?D;3-E1(!"8/0'#"(
FGHIJ2

;"#'0&C$E(#,"%#'(8%(:8@K.#&08%(8B(&60$(
:89"$#(>0..()#("#K8"&#'(&8(?A?(;3- B8"(
?A?(@#@)#"$2(;#"&0B0:,&#$(8B(;8@K.#&08%(
B8"()8&6(?A?(@#@)#"$(,%'(%8%L?A?(
@#@)#"$(,"#(,/,0.,).#(9K8%("#M9#$&2

560$(:89"$#(0$("#=0$&#"#'(>0&6(?A?(;3-
B8"(:8%&0%90%=(K"8B#$$08%,.(#'9:,&08%2(
?$($9:61(0&('8#$(%8&(0%:.9'#(:8%&#%&(
&6,&(@,*()#('##@#'(8"(:8%$&"9#'(&8(
)#(,%(,KK"8/,.(8"(#%'8"$#@#%&()*(&6#(
?A?(8B(,%*(@,&#"0,.(8B(:8%$&"9:&08%(8"(
,%*(@#&68'(8"(@,%%#"(8B(6,%'.0%=1(
9$0%=1('0$&"0)9&0%=1(8"('#,.0%=(0%(,%*(
@,&#"0,.(8"(K"8'9:&2

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
O9#$&08%$("#.,&#'(&8($K#:0B0:(@,&#"0,.$1(@#&68'$1(
,%'($#"/0:#$(>0..()#(,''"#$$#'(,&(&6#(:8%:.9$08%(8B(
&60$(K"#$#%&,&08%2



56#('#$0=%(K"0%:0K.#$(,$$8:0,&#'(>0&6(K,$$0/#(689$#(:8%$&"9:&08%(,"#(>#..(
'8:9@#%&#'2(;8"#(,$K#:&$($9:6(,$(:8%&0%989$(,0"(),""0#"$1(6#,&("#:8/#"*DB"#$6(,0"(
/#%&0.,&08%1(,%'(@0%0@0P0%=(&6#"@,.(),""0#"$(,"#()#0%=(9$#'(0%(@9.&0LB,@0.*(K,$$0/#(
689$#(K"8Q#:&$(&8(,:60#/#(#R&"#@#(8K#",&08%,.(#%#"=*(#BB0:0#%:*2(S8>#/#"1(K"8K#"(
:8%$&"9:&08%(K",:&0:#$(,"#(T#*(&8(,:60#/0%=(#RK#:&#'(K#"B8"@,%:#2(!"#$#%&#'()*(,(
U8"&6#,$&L),$#'(:8%&",:&8"(>0&6(#R&#%$0/#(K,$$0/#(689$#(#RK#"0#%:#1(&60$(>#)0%,"(
>0..(#R,@0%#(&6#(:8$&(,%'(:8%$&"9:&08%(8B(>88'LB",@#1(@9.&0LB,@0.*(K"8Q#:&$(0%(
K,"&0:9.,"2(58K0:$(>0..(0%:.9'#(:8$&('0BB#"#%:#$()#&>##%(&",'0&08%,.(,%'(K,$$0/#(
689$#(:8%$&"9:&08%1(:8@@9%0:,&08%(,$K#:&$(&6,&(,"#(:"0&0:,.(&8($9::#$$1(&#$&0%=(
,%'(0%$K#:&08%$1('#$0=%('#&,0.$(&6,&(&",%$.,&#(&8()90.',).#(K"8Q#:&$1(,%'(.#$$8%$(
.#,"%#'(B"8@(&6#(Q8)$0&#2

;89"$#(V#$:"0K&08%



I2 +#/0#>(&6#('#B0%0%=(K"0%:0K,.$(8B(K,$$0/#(689$#('#$0=%(,%'(68>(0&('0BB#"$(B"8@(
&",'0&08%,.(#%#"=*L#BB0:0#%:*('#$0=%2

W2 S0=6.0=6&(:8@@8%(:8%$&"9:&08%(&#$&$(,%'(0%$K#:&08%$(&6,&(/#"0B*(K,$$0/#(
689$#L.#/#.(K#"B8"@,%:#2(

X2 3RK.8"#(#BB#:&0/#(:8@@9%0:,&08%(K",:&0:#$()#&>##%('#$0=%(&#,@(,%'(
:8%&",:&8"(&6,&(:,%(@0%0@0P#(:8%$&"9:&08%(0$$9#$(8%(K,$$0/#(689$#(K"8Q#:&$2

Y2 V0$:9$$(&6#("8.#(8B(&6#(B",@#"(0%(,:60#/0%=(K,$$0/#(689$#('#$0=%$1(B"8@(K"#L
:8%$&"9:&08%(K.,%%0%=(&8(:8$&(#BB0:0#%:*(&8(,0"(&0=6&%#$$(&#$&0%=2

Z#,"%0%=([)Q#:&0/#$



I2 V#&,0.$(K"#$#%&#'(>#"#('#/#.8K#'()*('#$0=%(K"8B#$$08%,.$(9$0%=($K#:0B0:(
'#$0=%(:8%'0&08%$(>60:6(@,*(8"(@,*(%8&()#(,KK"8K"0,&#(&8(*89"(K"8Q#:&2

W2 \,%,=#@#%&(&#:6%0M9#$(K"#$#%&#'(@,*(%8&()#(,KK"8K"0,&#(B8"(,..(K"8Q#:&$2

X2 50@#.0%#$(,%'(:8$&(0%B8"@,&08%('0$:9$$#'(,"#(),$#'(8%(#RK#"0#%:#(>0&6(,(
.0@0&#'(="89K(8B(0%$&,..#"$(0%($K#:0B0:(K"8Q#:&($:#%,"08$2((

!"#$#%&,&08%(V0$:.,0@#"



!"##$%&'()*#&'>)"<#

?,&9@"<'0)@A)9+

B)C'D3&98E'0)3#*@4+$)3

236))9'F$9'G*"<$+E

!"##$%&'()*#&'!9$35$4<&#

G*"<$+E'23#*<"+$)3'H F$9:?$8,+3&##'

D<$@$3"+&'?,&9@"<';9$68&#

=&6*5&'D3&98E'I'J"+&9'K#"8&

0)@4"9+@&3+"<$L"+$)3')A'B$%$38'K3$+#

M)$#+*9&'0)3+9)<'I'=&8*<"9'F$9'DN5,"38&

=&"#)3".<&'0)3#+9*5+$)3'I'0)#+

!0:&9"#(;89"&#$*(8B(],K.,%L568@K$8%(?":60&#:&$



! ;"E#$6&'F35,)9'
! YL-&8"*(\0R#'(^$#(>D(YH(?K,"&@#%&$(CILX(_#'"88@$E
! _,*$0'#(U#0=6)8"688'1(!8"&.,%'1(\,0%#
! \-S?(Z8>LA%:8@#(S89$0%=
! !,$$0/#(S89$#(;#"&0B0#'(W`Ia

! ?,&'M&"6)C#'
! 5>8(XL-&8"*(?K,"&@#%&(_90.'0%=$(>D(Yb(?K,"&@#%&$(CIL_#'"88@E
! S,@K&8%(c,..$1(US
! USSc?(Z8>LA%:8@#(-#%08"(S89$0%=
! W`W`(;8@K.#&08%1(!,$$0/#(S89$#(;#"&0B0:,&08%(!#%'0%=

! J&#+'D36'F4"9+@&3+#'
! HL-&8"*(\0R#'(^$#(>D(JX(?K,"&@#%&$(C-&9'08LX(_#'"88@$E
! -89&6(!8"&.,%'1(\3
! \-S?(Z8>LA%:8@#(S89$0%=(d(\,"T#&(+,&#
! W`WI(;8@K.#&08%1(S0=6(!#"B8"@,%:#D!,$$0/#(S89$#LA%$K0"#'(V#$0=%

_,:T="89%'(A@,=#(_*(],K.,%L568@K$8%(?":60&#:&$



;FOP27D'FQ0(R=
+#%'#"0%=(_*(],K.,%L568@K$8%(?":60&#:&$



Picture Courtesy of Kaplan-Thompson Architects



!0:&9"#(;89"&#$*(8B(],K.,%L568@K$8%(?":60&#:&$

_,*$0'#(?%:68"f$(\,Q8"(?:60#/#@#%&(7,$(?(;,"#B9.(
_,.,%:#(_#&>##%(V#$0=%1(-9$&,0%,)0.0&*(d(;8$&

3+ef$

760&#(e0%*.(70%'8>$

-8.,"(!,%#.$



!0:&9"#(;89"&#$*(8B(],K.,%L568@K$8%(?":60&#:&$

V#$0=%(3.#@#%&(?:60#/#'(
70&6(;8$&(3BB#:&0/#(-0'0%=(

d(;8.8"$



?(D'MDF7RJP

+#%'#"0%=(_*(Z,$$#. ?":60&#:&$





JDP?'DQ7'
F!F=?MDQ?P

+#%'#"0%=(_*(],K.,%L568@K$8%(?":60&#:&$

! D3&98E'DAA$5$&35E
! ?,&9@"<'0)@A)9+
! 236))9'F$9'G*"<$+E
! 7*9".<&'S'G*"<$+E'T$3$#,&#
! F++9"5+$%&'F&#+,&+$5
! ;&'!"9+')A'F9&"'=&%$+"<$L"+$)3



Commons Project Themes 

• Wood Framed

• Passive House Air-Tightness

• Above-Code Insulation
• Reduction of Thermal 

Bridging
• Energy Recovery Ventilation 

Systems

• All required Planning, 
Managing, & Testing to 
Passive House Standards

• Lessons Have Been Learned 
Along The Way 

Picture Courtesy Of Kaplan-Thompson Architects



,75-'#8;*$<228(&6"$3($&$4=$48(:#63

_#(A%/8./#'(A%(56#(
V#$0=%(!"8:#$$

3'9:,&#(568$#(
V80%=(56#(78"T(

?)89&(&6#(!"8Q#:&f$(
[)Q#:&0/#$

!"8/0'#(
;8@@9%0:,&08%(

?0'$(d(
V8:9@#%&,&08%

c8..8>L9K1(A%$K#:&1(
5"89).#L-688&



4-&9959.
! +#$#,":60%=(d(;8@K,"0%=(
[K&08%$
! \8'#.0%=
! V#&,0.0%=
! ;8$&(;8@K,"0$8%
! -:6#'9.#(;8%$0'#",&08%$



4&**5>#$=(7*#$
?$@(('$
0(9*387635(9

+#,'0.*(?/,0.,).#

;8$&(3BB#:&0/#

c,@0.0,"(d(3,$*(58(78"T(70&6

O90:T.*(\8'0B0#'D;8""#:&#'

;8%$&,%&(A%%8/,&08%(0%(
788'(A%'9$&"*

788'(5"#,&@#%&$
;8@K8$0&#$
788'(d(A%$9.,&08%(?$$#@).0#$(



Designing & 
Planning With 
Wood

Wood vs. Metal Framing

Expansion & Contraction 

Tools From Product Reps

Manufacturer’s Specs

Thermal Bridging
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Model Images By Lassel Architects

Live Data Read-Out
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Individual 
Component 

Specifications
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Occupant 
Energy Use
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Mechanical Systems
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Cost of Air-Sealing Wall Assemblies

0.5% of Total Job Cost
Caulking – 768 Tubes / 60 Gallons
Sealing Tape – 551 Rolls / 9.4 miles

1.6% of Total Job Cost 
(Includes Complete A/V Barrier)

• The Meadows:
• Adhered Wall Sheathing $4k
• Framing Sealants $5,200
• A/V Barrier Tape x 2 w/ Openings $17,100
• Opening Caulking $12k

• Bayside Anchor:
• Adhered Wall Sheathing $5k
• Framing Sealants $4,600
• Fluid-Applied Air Barrier $65k
• Opening Caulking $15k



Exterior vs. Cavity Insulation

Insulated Sheathing Closed-Cell Spray 
Foam

$0.22 / R-1
$2.00 / SF @ 2”

$0.19 / R-1
$1.25 / SF @ 1”

• Cavity Insulation

• Not Air-Tight

• About R6.5/in 

• Integrated WRB

• Air-Sealing Layer

• Continuous R-Value
• R4.5/in w/ Sheathing (Based on 2” Thickness)



Window Cost Comparisons

Rules of Thumb:

Double-Hung to Casement/Hopper/Awning: 0 – 20% Cost Increase 
Double Pane to Triple Pane: 10% +/- Cost Increase 

Considerations:

U-Factor
SHGC
Air-Infiltration
Design Pressure Rating

Approach: 

Define project requirements, seek out multiple alternatives, and compare pricing. 
Cast a wide net.  The window market is highly competitive.  

Thermal Performance of Spacers
Thermal Performance of Frame
Orientation of Windows 
North/South
Climate Zone



Wall Assembly Cost Comparisons

Double Wall 2x8 Wall 2x6 Wall
• 2x6 Outer Wall

• 2x4 Inner Wall

• 10” Dens-Pak Cellulose
• Fluid-Applied A/V Barrier

• Smart Vapor Retarder

• 2x8 Wall Framing

• Blown-In Fiberglass 
Insulation

• 2” Exterior Insulated 
Sheathing

• Smart Vapor Retarder

• 2x6 Wall Framing
• Dens-Pak Cellulose

• 2” Exterior Insulated 
Sheathing

• Smart Vapor Retarder

R-37 Effective R-34 Effective R-29 Effective

2015 ($129/sf) 2018 ($192/sf) 2019 ($200/sf)

Design Has Adapted To Steep Cost Increases Over 4 Yrs.
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Passive House on The Schedule

• More time spent planning in preconstruction.
• More time reviewing envelope details during design.
• Plug-in Inspections in Master & Look-ahead Schedules
• Make time for inspecting and correcting details
• Include inspectors/raters on schedule distribution
• Impact on the critical path comes down to details
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Mastic Duct-Sealing – 1 Option For Duct Tightness Central Boiler Plant – 1 Option For Domestic Hot Water
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