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UrbanNature:   

Propagating Green Roofs 



A focus on practical considerations for 

building green roofs, looking at: 

Åenvironmental context 

Ådesign intent 

Åpractice  

Ålocal examples & lessons 

Åopportunities 

 

 

 



from canopy 

 

 

 

 

 

 

 

 

 

 

 

 
to watershed 

nature in cities . . . 

 

urban heat mitigation  

climate adaptation / carbon sequestration 

biodiversity (habitat) 

water quality (downstream health) 

air quality (atmospheric health) 

green space, amenity, biophilia 

 

 

why 



A green roof is a living system, married to 

architectural structure, that: 

 

        tempers 

        filters 

        sequesters 

        metabolizes 

        enhances 

 

 

California Academy of Arts and Sciences  



Larger (urban) context: 

 

Green roofs are a unique, multi-functioning tool in 

the green infrastructure/LID (low impact 

development) toolbox which enables buildings to 

directly engage with their environment. 

 

 

 

Specific (building) context: 

 

As an integrated architectural-biodynamic system, 

a green roof enhances a buildingôs performance, 

sustainability, and enjoyment. 

 

why you build them translates directly into what you build and how . . . 

Donovan residence   Seattle, Wa.    LWS 

Chicago City Hall 



 = living sponge 



from surface 

 

 

 

 

 

 

 

 

 

 

 

 
to support 

what 

ógreen artsô & ógray artsô 

goals & intended uses 

basis of design  

architectural host 

extensive or intensive 

irrigation 

upfront cost, life cycle cost 

incentives 

 

Childrenôs Center, Stuttgart, Germany     LWS 



ógreen artsô & ógray artsô  

 

Åintegrated system but distinct disciplines and scopes of work 

Åget the roof right ïwell-detailed, well-draining, leak-proof  

waterproofing layer (TPO, PVC, seamless elastomeric, etc.) 

Åwhat other ógrayô elements are needed because of the ógreenô ones? 

      edging, pavers, borders, irrigation system, monitoring equip., etc. 

Åógreenô components generally start with the drainage layer, going up 

Åconsider the gap  

        roots not used to air layer at interstitial space above membrane - 

can heat up and dry out  

LBJ Wildflower Center Green Roof trial roof     credit: Brian Gardner 
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DETAILS

SCALE:

DETAIL: TYP. GREEN ROOF
 HIGH EAVE AND SOFFIT      

1 1/2" = 1'-0"1

SCALE:

DETAIL: METAL 
 ROOF / T.O. WALL

1 1/2" = 1'-0"10

SCALE:

DETAIL: TYP. GREEN ROOF
 LOW EAVE AND FASCIA       

1 1/2" = 1'-0"2 SCALE:

DETAIL: TYP. GREEN ROOF RAKE
 WITH CLERESTORY LOUVER         

1 1/2" = 1'-0"3

PTD. WIDE

FLANGE PER

STRUCTURAL

BEAM TO JOIST

CONNECTION

PER STRUCT.

PTD.

CASTELLATED

JOIST PER

STRUCTURAL

STEEL EMBED

PLATE PER

STRUCTURAL

CMU

1" AIR SPACE

3" LIMESTONE

VENEER

3'-6" OVERHANG

FROM END OF STRUCTURE TO F.O. WALL; REF. STRUCT.

6
 1

/2
"

1-1/8" CDX SHEATHING

16 GA. GALVALUME "Z" SHAPED SILL CAP,

SLOPED 1/4"/FT. AS SHOWN, WITH 1"

OVERHANG OFF FACE OF STONE. ATTACH

TO MASONRY W/ S.S. SCREWS @ 16" O.C.

SLOPE 1/2"

12"

GALVALUME 'Z'

CLOSURE,

COUNTERFLASHING

W/SEALANT PER

ROOF MFR., TYP.

PTD. CASTELLATED

JOIST PER STRUCT.

STL. ANGLE ATTACHMENT

PER STRUCT.

TYP. GALVALUME

REGLET W/SEALANT

PER ROOF MFR., TYP.

PTD. CONTINUOUS PERIMETER

ANGLE PER STRUCT.

4
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.

SLOPE 1/2"

12"

MIN. SLOPE1-3/4"

12"

CONTINUOUS BENT

ANGLE PER

STRUCTURAL

PTD. STL. ANGLE

ATTACHMENT PER

STRUCTURAL

PTD. CASTELLATED

JOIST PER

STRUCTURAL

PTD. CASTELLATED JOIST

PER STRUCT.

PTD. STL. ANGLES AT BTM.

OF JOIST PER STRUCT.

BOND BEAM PER STRUCT.

SCALE:

DETAIL: TYP. ROOF VENT
 PENETRATION AT TPO MEMBRANE

1 1/2" = 1'-0"6 SCALE:

DETAIL: 
 GREEN ROOF RAKE / WALL

1 1/2" = 1'-0"8

SCALE:

DETAIL: TYPICAL
 GREEN ROOF RAKE

1 1/2" = 1'-0"4

1/8" PTD. BENT STL. BAFFLES; SLOPE TO DRAIN

TO EXTERIOR

6"

6" x 5/16" PTD. STL. FRAME (BEYOND)

2" x 4" PTD. STL. MULLION PER STRUCT.

SLOPED (5%), 5/16" STL. PLATE

SLOPE T.O. STONE VENEER

SHIM TO SLOPE, SEALANT ALL AROUND, TYP.

5" VEGETATED ROOF MEDIA (BY OTHERS)

1" FOAM LAYER (BY OTHERS)

1/4" J DRAIN DRAINAGE MAT (BY OTHERS)

80 MIL. TPO MEMBRANE ROOFING AND FLASHING DETAILS

3/4" DENSDECK W/ SCREWS AND PLATES PER MFR.

RECOMMENDATIONS W/ 3/4" DENSDECK TOP LAYER

W/ LOW RISE ADHESIVE

STRUCTURAL MTL. ROOF DECK PER STRUCT.

7" LEG, PERFORATED "L" MEDIA EDGE RESTRAINT

PER SPEC.

TYP. SOFFIT

TYP. GREEN ROOF ASSEMBLY

1-1/8" CDX SHEATHING

TYP. FASCIA ASSEMBLY

LIMESTONE VENEER ON CMU WALL

SCALE:

DETAIL: TYP. METAL ROOF
 AND GUTTER / T.O. WALL    

1 1/2" = 1'-0"12SCALE:

DETAIL: METAL 
 ROOF / T.O. WALL

1 1/2" = 1'-0"11

VENT PIPE; REF. MEP

SCALE:

DETAIL: METAL ROOF
 T.O. PLUMBING WALL

1 1/2" = 1'-0"14

SCALE:

 DETAIL: SOFFIT JOINT
1 1/2" = 1'-0"9

1/4" ALUMINUM BEAD

REVEAL; REF. SPEC.

BACKSPANNED STL. TUBE

SUPPORT WITH LEDGER

ANGLES BOTH SIDES PER

STRUCTURAL

TYP. TPO ROOF ASSEMBLY

2
 1

/2
"

TPO FLASHING AND TPO ROOFING;

REF. TYPICAL ROOF

2" x 8" PTD. TUBE HEADER;

ANCHOR TO ROOF DECK

16 GA. GALVALUME "Z"-SHAPED SILL CAP; SET IN

SEALANT, HEMMED AT EDGES; ATTACH TO

MASONRY W/ S.S. MASONRY SCREWS @ 16" O.C.,

TYP. FOR WATERTIGHT RESULTS, TYP.

SCALE:

DETAIL: METAL ROOF /
 GREEN ROOF / T.O. WALLS

1 1/2" = 1'-0"7

SCALE:

 DETAIL: TYP. METAL ROOF VALLEY
1 1/2" = 1'-0"13

1" HEM, TYP.

22"

14"

8"

PTD. PURLINS FOLLOW VALLEY,

EACH SIDE, TYP., PER STRUCT.

16" LAP MIN.

6"
2"

22 GA. GALV. W-VALLEY

FLASHING PER MFR.

1/8" GALV. CONT. STL. VALLEY

SUPPORT

BOTTOM CLOSURE SET IN

SEALANT PER MFR.; CUT

NEOPRENE CLOSURE APART

AND STAGGER UP VALLEY

100% BUTYL SEALANT STRIP;

CONT. PER MFR.

RECOMMENDATIONS
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"
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"

1
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6" LAP

MIN

TYP. REGLET AND

COUNTERFLASHING

TYP. GREEN ROOF

ASSEMBLY

TYP. REGLET AND

COUNTERFLASHING

MIN. SLOPE1-3/4"

12"

CONT. 4" x 6" x 1/8" WITH 1" RETURN

BOTTOM LEG GALVALUME MTL. ANGLE

SCREWED TO STRUCT. SUPPORT

W/COUNTERSUNK S.S FLATHD. SCREWS

@ 8" O.C. FOR SOLID SUPPORT, TYP.

6" HALF ROUND 24 GA. GALVALUME METAL

GUTTER WITH GALV. MTL. TIES AT 36" O.C.;

REF. SPEC.; SLOPE 1/8"/FT TO DRAIN, TYP.

GALVALUME METAL ROOF SYSTEM;

EXTEND 1" MIN. OVER EXTERIOR

WALL PLANE TO PROVIDE PROPER

DRAINAGE INTO GUYTTERS, TYP.

CONT. BEAD OF TPO

GP SEALANT

BONDING ADHESIVE

TPO MEMBRANE

AS FLASHING

TPO FLASHING

WELDED SPLICE

WELDED SPLICE

TPO MEMBRANE
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S.S. CLAMPING RING

PER PLUMBING

REQ'S

EXTEND 6"

PAST VENT,

TYP.

DIM PER BOOT MFR.

AND PLUMBING REQ'S

VENT CHASE

CLOSURE STRIPS AT ALL

CORRUGATIONS, SET IN SEALANT

PER MFR., TYP. SEAL ALL HOLES,

FOR WP RESULTS, TYP.

100 % BUTYL SEALANT

AT ALL OPENINGS, TYP.

A

SECTION A

PLAN

TYP. ROOF ASSEMBLY:

TYP. TPO ROOF ASSEMBLY

TYP. GREEN

ROOF

ASSEMBLY

TYP.

GREEN

ROOF

ASSEMBLY

SCALE:

DETAIL: GREEN
 ROOF AT WALL

1 1/2" = 1'-0"5

CMU WALL;

REF. STRUCT.

TYP. GREEN ROOF

ASSEMBLY

TYP. TPO ROOF ASSEMBLY AND

DETAILS PER MFR.

TYP. FASCIA ASSEMBLY

TYP. REGLET AND COUNTERFLASHING,

SET IN SEALANT

TYP. SOFFIT

PANEL

ASSEMBLY

6
"

6
"

GENERAL NOTES:

1. TPO ROOFING DETAILS SHALL BE STANDARD FIRESTONE ULTRAPLY TPO, TYP.

2. METAL ROOFING DETAILS SHALL BE AEP SPAN "MINI-V-BEAM" DETAILS, TYP.

3. SOFFIT FINISH SHALL BE 5/16" HARDIEPANEL, PAINTED, WITH S.S. SCREWS WITH 3/4"

ROUND HEADS AND TAMLYN XTREME TRIM, J-MOLD AT EDGES AND 1/4" VERTICAL BEAD

REVEAL AT EXP. JOINTS. REF 2/A1.2 FOR SCREW PATTERN AT SOFFIT, TYP.

4. ALTERNATE DETAIL FOR SOME ROOM CEILINGS: EXPOSED, PAINTED METAL ROOF

DECK PER STRUCTURAL WITH NO HARDIEPANELS OR PLYWOOD SUBSTRATE.

5. 7" TALL GREEN ROOF AND EDGE RESTRAINTS/CURBS SHALL BE STAINLESS STEEL BY

GREEN ROOF SOLUTIONS OR EQUAL, INSTALLED BY MFR. RECOMMENDATIONS, TYP.

6. ALL METAL FASCIA, TRIM, CLOSURE PIECES, ETC. SHALL HAVE PRE-FINISHED KYNAR

500 FINISH ON GALV. 22 GA. MTL., TYP., UNLESS NOTED OTHERWISE.  PROVIDE DRIPS,

SEALANT, LAPS, ETC. TO PRODUCE FINISHED, WATERPROOF RESULTS, TYP.

7. PROVIDE CONTINUOUS TRIM AND FLASHING PIECES.  TRIM NEATLY AT TERMINATION

PIECES AND LAP ADJACENT PIECES WITH 6" MINIMUM LAPS FOR WATERPROOF

RESULTS, TYP.  PROVIDE SHOP DRAWINGS AND SUBMITTALS ON ALL FLASHING AND

TRIM PIECES PER SPECIFICATIONS, TYP.

TYP. FASCIA ASSEMBLY

ALUM. J-MOLD TRIM2x TREATED BLOCKING; REF. SPECS.

1/4" x 1" x 3-1/2" GALV. STEEL

SUPPORTS WELDED TO BEAM AND

BOLTED TO ANGLE @ 16" O.C.

5/16" HARDIEPANEL

1-1/2" x 4" 22 GA. PTD. STL. TRIM
TYP. SOFFIT

PANEL ASSEMBLY

5/16" HARDIEPANEL

TYP. SOFFIT PANEL

ASSEMBLY
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TYP. REGLET AND

COUNTERFLASHING W/ SEALANT

FOR WP RESULTS, TYP.

CONCRETE PARAPET

VENT PIPE; REF. MEP

BOOT PER MFR.

SEALANT AND

FASTENERS PER MFR.

TYP. SOFFIT PANEL ASSEMBLY

ALUM. J-MOLD TRIM

ALUMINUM J-MOLD TRIM

S.S. TRIM RING,

TYP.

TYP. REGLET AND

COUNTERFLASHING

CONCRETE

PARAPET

PTD. CONT. STL.

ANGLE W/THREADED

RODS; REF. STRUCT.

PTD. STL. PURLIN;

REF. STRUCTURAL

TYP. METAL ROOF

ASSEMBLY

2"4"

1'-0"

3
"

T
Y

P
.

2 1/2"
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"

22 GA. PRE-FINISHED FASCIA TRIM;

SEAL TPO FLASHING TO EDGE

PROVIDE PER MFR. RECOMMENDATIONS

6" MIN.

16 GA. BENT GALVALUME

PLATE CLOSURE FASCIA;

COPE TO JOISTS, ETC.

PROVIDE CLOSURE TO

UNDERSIDE OF ROOF PANEL

EXTEND FASCIA 3" BELOW

BOTTOM OF JOIST, FASTEN

TO CMU WALL @16" O.C.
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CONCRETE PARAPET

TYP. ROOF/

WALL FLASHING

COORDINATE VENT

LAYOUT WITH

FLASHING

REQUIREMENTS

EXTEND ROOF/WALL

FLASHING FOR FLAT

VENT BOOT

INSTALLATION

22 GA. PRE-FINISHED FASCIA

TRIM WITH DRIP EDGE

22 GA. PRE-FINISHED

BOTTOM CLOSURE TRIM

STL. ANGLE PER STRUCT.

ALUMINUM J-MOLD TRIM

CONT. SEALANT

1"

6" GALVALUME

GUTTER

PTD. GALV. STL. OUTRIGGERS

WELDED TO PURLIN AND

ANGLE @ 16" O.C.

REMOVABLE LEAF GUARD

1
"6
"

S
U

P
P
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8" CONC.

PER. STRUCT.

TYP. CLERESTORY LOUVER

TYP. METAL

ROOF

TYP. METAL ROOF ASSEMBLY

SEALANT ALL AROUND, TYP.

ALUM. J-MOLD TRIM

2'-6" OVERHANG FROM END OF

STRUCTURE TO F.O. WALL; REF. STRUCT.

LIMESTONE VENEER ON CMU WALL

TYP. GREEN ROOF ASSEMBLY

TYP. TPO ROOF ASSEMBLY

TYP. TPO ROOF

ASSEMBLYTYP. TPO

ROOF

ASSEMBLY

TYP. TPO ROOF

ASSEMBLY

TYP. CEILING PANEL

ASSEMBLY

PTD. STL. PURLIN

CONCRETE PARAPET WALL

SEALANT ALL AROUND, TYP.

CONCRETE

PARAPET

TYP. METAL ROOF

ASSEMBLY

X-TRED WALKWAY PADS AT

LOW EAVE; REF. ROOF PLAN

6" TYP.

NOTE:

NOT FOR USE WHERE VENT PIPE

MFR. RECOMMENDATIONS FOR HOT

VENTS; REF. MEP DRAWINGS AND SPECS.

ATTACHMENT CLIP TO JOIST

1
"

CONT. BUTYL

SEALANT STRIP

1"

4"

1
 1
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TYP. CEILING FINISH W/ J-MOLD TRIM

SEAL SOLIDLY ALL

AROUND ALL

PENETRATIONS, TYP.

TYP. FASCIA ASSEMBLY

SELF-ADHERED FLASHING

ALL AROUND, TYP.

1
"

1
"

3
"

SLOPE

GROUT CAPS AT OPENING AND

TOP OF WALL TO SEAL GAP, TYP

SEALANT ALL AROUND, TYP.

GALV. TIES PER SPECS, TYP.

2 1/2"

1
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/2
"

1
"

1
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SEALANT ALL AROUND

16 GA. GALVALUME INTERIOR SILL CAP; ATTACH

TO MASONRY W/ S.S SCREWS @ 16" O.C., TYP.

SELF-ADHERED FLASHING, TYP.

GROUTED CELLS AT ALL OPENINGS, TYP.

3
"

PROVIDE 16 GA. PTD. GALV. TRIM

AT ROOF DECK IN AREAS WITHOUT

HARDIEPANEL FINISH,TYP.  COPE

TO CLOSE OFF GAPS, HEM EDGES,

@ 16" O.C., TYP.

credit: :Stanley Studio 



goals & intended uses 

basis of design  

 

Åwhy is a green roof desired specifically?  

Åwhat are its purposes? 

Åemphasis on low inputs (organics, water. maintenance)? 

Åemphasis on maximizing physical performance? 

Åemphasis on common good (urban) or private (bldg) benefit? 

Åwhat kind and how much access?  use as amenity? 

Åtwo approaches: less is more and more is more 

       both (Hyundai and Cadillac) are valid options 

Ålow input scenario: less resource use, less cost, less performance 

Åhigh input scenario: more resource use, more cost, more performance 

 

Åestablish goals before moving to design 

Stanley Studio      photo credit Marsha Miller 

Denver Botanical Garden 



architectural host 

extensive or intensive 

irrigation 

 

Ånew or retrofit?  are there architectural drawings if the latter? 

Åstructural limits are often at the foundation level rather than roof  

Åparapet roof or shed roof ï both require adequate drainage at edge 

Åwalk surface over and around green roof ï protect roof membrane 

Ådepth of green roof system determines the plant palette options 

Ågenerally, the deeper the media, the taller the species  

Åshallow extensive systems and porous media dry out quickly 

Åirrigation is generally needed for plant establishment, about a year 

Årelying principally on collected rainwater or HVAC condensate takes   

green roof watering out of potable (municipal) demand 

 

 

 

Brooklyn Grange Urban Farm 

berm roof     credit: LBJWFC website 


