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A FRAME OF MIND

FRAMEWORK FOR VEGETATED ASSEMBLIES

REASONING BEHIND THE FRAMEWORK
The idea for this framework came out of the results of a class | took a few years ago.

This general professional practice course had a group project component that asked us
to make a firm based on a specialized idea for presentation to people who were both in
design and not in design. Our group, as many of the groups had difficulty conveying our
ideas to others, let alone finding a unique idea to center our work around.

This then combined with a part of a class that was communicating science. While | am
not in a strictly science field, the concept of being able to communicate our ideas that we
come up with is important. Could | visually represent my cognitive process to others?

From this experience, | wanted to ease the transition between learning, teaching, and do-
ing. This next story lies on the more positive side. | once was in a meeting with an advisor
a few years later and talked to him about this experience and he mentioned being a node
for information exchange rather than a repository. As | hope to become a professor, it is
important to be an expert, but not be so narrow that you cannot point students in the right
direction. “But what happens if the professor is not around to help the student, maybe it

is after-hours?” We thought about it and realized that providing a visual representation of
your thought processes would be helpful as a decision support system. This became the
idea for the framework and for a method to combine ideas in design teams.

It is the reciprocal nature of being able to expose designers to how to integrate ideas

with other experts outside of their fields and to expose others to the unique learning and
working environment that is studio that makes the book intriguing. That often textbooks or
references are difficult to sometimes see why information or techniques are useful in “my
future” and are sometimes not even read.

| wanted to write the framework to share an experience and how our experiences can
and could be translated for others and that thought processes can be conveyed visually
and working with other experts can be rewarding. It is a framework that you can plug your
ideas into and then argument into your own.

This is the resulting framework to help you combine ideas or to design specifically with
vegetated assemblies and color theory if you choose not to augment it.
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CHOOSE HUES THAT
WILL BE COMPARED
WITHIN PLANTS
CHeck DesiGN VEGETATEDW LisT oF CONSIDERATIONS
ASSEMBLY J
N}
FRAMEWORK
AND
ANALYSIS
No PLANT
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RELATIONS TO COLOR THEORY
CONSIDER THE CLASSIFICATION OF COLOR;
PRIMARY, SECONDARY AND TERTIARY
9 AND HOW THIS CAN CREATE SCHEMES IN THE DESIGN )

SHow THE HUES IN YOUR WORK
IMPLEMENT EFFECTS OF COLORS IN THE DESIGN: THE ABILITY FOR COLOR
TO CREATE SPACE AND CONTRAST WITH A BACKGROUND AND HOW TO
CREATE A COMPOSITION

. /
e N

RESEARCH THE HUES OF EACH PLANT:
SEASON CHANGES WILL AFFECT THE COLORS OF THE PLANTS,
THUS ALLOWING FOR DIVERSITY IN DECISION MAKING PROCESS

. /

Hues IN RELAT'ONW LisT oF CONSIDERATIONS

TO PLANTS AND
WALL TYPES J

IMPLEMENT IN
DESIGN
ITERATE WITH MAIN
FRAMEWORK

CRITERIA TO CONSIDER

HUE OF A COLOR IS HOW YOU, AS THE
DESIGNER SEE IT. PEOPLE WILL IDENTIFY
COLOR SLIGHTLY DIFFERENTLY, BUT THE
MAIN HUE WILL OFTEN BE THE SAME.

LAWS OF NATURE, SUCH AS LIGHT AND
COLOR WILL ALWAYS EXIST, BUT AN OR-
GAN SUCH AS THE EYE MUST BE PRESENT
TO MANIFEST THE PHYSICAL CONDITION.

THE EYE DOES NOT CAUSE LIGHT AND
COLOR TO OCCUR, BUT ALLOWS IT TO AP-
PEAR TO US.

IT IS VITALLY IMPORTANT NOT TO REDUCE
VISION, COLOR, OR REPRESENTATION TO
SIMPLY A PICTURE.

THEREFORE, WHEN CONSTRUCTING AND
DESIGNING VEGETATED ASSEMBLIES, IT IS
NOT ONLY IMPORTANT TO CONSIDER THE
EDGE AS A DESIGN INTERVENTION, BUT
ALSO FROM THE EYE'S NEED TO DIFFER-
ENTIATE SPACE.

THE EDGE OF THE ASSEMBLY NOT ONLY
CAN DEFINE THE SPACE, BUT ALSO THE
CHARACTER OF THE INTERNAL FIELD OF
VEGETATION AND ITS COLOR.

SPECIES OF THE PLANT WILL DETERMINE
THE HUES THAT ARE AVAILABLE.

THIS CAN ALSO CHANGE DURING THE
YEAR DEPENDING ON FRUIT, LEAVES,
FLOWERS.

THUS, OUR PLANTS (PIGMENTS), OUR AS-
SEMBLY (MEDIUM), OUR SPACE (PAPER),
AND OUR DESIGN (METHODS) MUST BE IN
RELATION TO EACH OTHER AND THOUGHT
OF IN A COHESIVE WHOLE.

ConsIDER REVIEWING:
ALBERS, GOETHE, Luis BARRAGAN,
AND NEWTON

AT
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CoLor CoMBINATION CRITERIA

THERE SHOULD BE A DYNAMIC VIEW OF
THE SPACE, NOT A STATIC VIEW IN OUR
MINDS. WE CAN MIX COLOR THROUGH

DecisioN FACTOR
COLOR MIXING AND
COLOR
COMBINATIONS
CHeck DesiGN VEGETATEDW LisT oF CONSIDERATIONS
ASSEMBLY J
N}
FRAMEWORK
AND
ANALYSIS
No PLANT
EnD
TENETS OF COLOR MIXING

COLOR BALANCING AND UNDERSTANDING REPRESENTATION IN
GRAPHICAL SOFTWARE ARE CORE CONSIDERATIONS FOR COLOR
MIXING

N

%
BE INSPIRED BY THE NATURE AROUND YOU AND IN THE DESIGN BASED h
ON THE LOCATION OF THE PROJECT. CONSIDER THE CATEGORIES OF
COLORS: ADJACENT, OPPOSITE, SPLIT COMPLEMENTS, TRIADS, NATURALLY
INSPIRED SETS (IN NATURE)

. /
-

REPRESENTATION OF COLOR IN A GRAPHIC DOES NOT NECES-
SARILY TRANSLATE WELL INTO THE THREE DIMENSIONAL DESIGN.
THERE IS A DIFFERENCE BETWEEN HAND-DRAWN AND DIGITAL.

. /

CHoosE COLOR w LisT oF CONSIDERATIONS

LIGHT OR PIGMENT

THE SPACE THAT WE DESIGN CHANGES
OVER THE YEARS, WITH THE SEASONS,
THE WEATHER, THE NUMBER OF PEOPLE
PRESENT, THE LIGHTING CONDITIONS,
THE FORM OF THE SPACE ITSELF, AND
MUCH MORE.

WHEN SIMULATING A SPACE, THE PRO-
DUCTION OF THE REPRESENTATION AND
COLOR BALANCING PLAY A CRITICAL ROLE
IN THE FINAL RESULT. YOU SIMPLY CAN-
NOT MIX PLANTS BY COLOR THE SAME
WAY A PRINTER MAKES COLORS.

THERE ARE DIFFERENCES BETWEEN THE
THREE DIMENSIONAL WORLD OF THE BUILT
ENVIRONMENT AND THE TWO-DIMENSION-
AL WORLD OF GRAPHIC REPRESENTATION
WHICH MAKE THEM NOT DIRECTLY TRANS-
LATABLE.

THESE SIX COLOR HARMONIES CAN BE
SUMMARIZED AS THE HARMONIES OF AD-
JACENT COLORS, OF OPPOSITE COLORS,
OF SPLIT COMPLIMENTS, OF TRIADS, OF A
DOMINANT TINT.

BIRREN ALSO EXPLAINS THAT THE EYE
LOOKS FOR SIMPLE AND CLEAR DIVISIONS
OF COLOR. PERHAPS THIS CAN BE FOUND
IN THE INGRAINED HUMAN EYE'S TENDEN-
CY TO FOCUS ON EDGES AND COLOR DI-

MIXING AND
COMBINATIONS

IMPLEMENT IN
DESIGN
ITERATE WITH MAIN
FRAMEWORK

CRITERIA TO CONSIDER

VISIONS.

COMPOSITIONS THAT ARE VAGUE OR
BLURRED ARE DISTURBING, AND THE MIND
DESIRES ORDER AND NEATNESS.

CoLoR MIXING AUTHORS TO CONSIDER:
JOHANNES |TTEN, WassIiLy KANDISKY,
FABER BIRREN, CHEVREUL, ARNHEIM

. /
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SATURATION IN
RELATION TO COLOR
THEORY

/

CHeck DesIGN VEGETATEDw LisT oF CONSIDERATIONS

SATURATION CRITERIA

ASSEMBLY J

N

FRAMEWORK
AND

ANALYSIS
No PLanT

ToPICS ON SATURATION

A COMPOSITION MUST BE APPEAR TO BE BALANCED FOR SATU-
RATION IN THE DESIGN OF THESE WALLS. SATURATION ACHIEVES
DIFFERENT EFFECTS LIKE BALANCE AND HARMONY

REPRESENTATION IS NOT A PICTURE
GRAPHICAL REPRESENTATION OF SATURATION DOES NOT NECESSARILY

TRANSLATE DIRECTLY TO AN ACTUAL VEGETATED WALL HOWEVER, OFTEN
REPRESENTATION IS NOT A DIRECT PARALLEL TO REALITY

N

/
~

SATURATION IS A COMPONENT OF COLOR MIXING AND COLOR
BALANCING IN CONJUNCTION WITH HUE AND VALUE. ALL THREE
MUST BE OBSERVED TO MAKE A COMPOSITION.

/

SATURATION

LisT oF CONSIDERATIONS

CHOSEN BY TYPE
AND SPECIE(S)

IMPLEMENT IN
DESIGN
ITERATE WITH MAIN
FRAMEWORK

CRITERIA TO CONSIDER

REMEMBER THAT ANY HUES CAN MAKE
A COMPOSITION, BUT THAT THE COM-
PLEMENTARY SETS OFTEN CAN BEGIN TO
CREATE HARMONY.

SATURATION CAN ALSO BE CONSIDERED
THE INTENSITY OF A HUE WHEN USED IN A
COMPOSITION.

THIS PURITY OF COLOR IS IMPORTANT TO
THE OVERALL COMPOSITION OF AN IMAGE
OR REPRESENTATION.

IF THE SATURATION OF AN IMAGE IS NOT
EVEN, THEN THE IMAGE WILL APPEAR
WASHED OUT OR INCOMPLETE. THIS CAN
OCCUR IN THE OPPOSITE DIRECTION IF AN
IMAGE IS OVER-SATURATED.

THEREFORE AN IMAGE CAN ACHIEVE BAL-
ANCE OR HARMONY THOUGH EVEN SAT-
URATION.

IF THERE ARE A GREAT NUMBER OF HUES
AND THE COMPOSITION APPEARS TO BE
IN BALANCE IT IS FROM AN EVEN SATURA-
TION AND THE COLOR ARE OF THE SAME
HUE OR FAMILY OF ANALOGOUS HUES.

THE CHARACTERISTICS OF COLOR RE-
VIEWED IN THE LITERATURE (HUE, SATU-
RATION, AND VALUE) CAN BE QUANTIFIED
AND SCALED, BUT SOLELY QUANTIFYING
COLOR DOES NOT RELATE TO AN AR-
CHITECT ATTEMPTING TO REPRESENT A
SPACE IN A TWO OR THREE DIMENSIONAL
MANNER.

| RECOMMEND FINDING COLOR FOUND IN
NATURE AS THESE ARE OFTEN IN COMPO-
SITION AND NOT OVER-SATURATED.

CONSIDER THESE:
ARNHEIM, PALLASMAA, AND THE
THEORY OF PHENOMENOLOGY

A9
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DecisioN FACTOR

—

VALUE IN RELATION
TO COLOR THEORY

e N

\ % VALUE SELECTION CRITERIA

DIFFERENT VALUES ARE ALMOST ALWAYS

w PRESENT IN REPRESENTATION. WITHOUT
ASSEMBLY J FLAT, OR APPEAR TO HAVE NO DEPTH.

N

IMAGES CAN HAVE INCORRECT OR FALSE
COLORS, COLOR THAT WE WOULD NOT
SEE OR REPRESENT LIGHT NOT IN THE

FRAMEWORK
AND VISIBLE SPECTRUM, OR ARE SIMPLY EX-
CHANGED FOR COLORS FOUND IN NATURE
ANALYSIS

No PLANT

FOR EXAMPLE, A BROWN DOG IS BRIGHT
ORANGE AND WITH THE CORRECT DEPTH
OF VALUE WE WOULD STILL SEE THE IN-
e N\ TENDED IMAGE.

Torics oN VALUE

FOR EXAMPLE WITH VEGETATED ASSEM-

e ™ BLIES: ALL OF THE PLANTS HAVE DIFFER-
BENEFIT OF VALUE: ENT VALUES AND SIZES CREATE DEPTH,

VALUE CAN CREATE DEPTH IN 2-DIMENSIONAL REPRESENTA- WHERE SMALLER AND DARKER PLANTS

TIONS AS OPPOSED TO STATIC OF FLAT APPEARING IMAGES. RECEDE WHILE LIGHTER AND LARGER

PLANTS COME TO THE FOREGROUND.

e N

READING DEePTH: DEPENDING ON HOW YOU WANT THE WALL

APPARENT DEPTH IS CAUSED BY VALUE AND PLANT STRUCTURE OR TO APPEAR, PLANTS CAN BE CHOSEN TO:
PHYSIOLOGY. THEREFORE, DEPTH IS ACHIEVED THROUGH LIGHT AND
K SHADOW ON THE VEGETATED WALL ASSEMBLY / MAKE A WALL VISUALLY AND LITERALLY

HAVE MORE DEPTH THOUGH DIFFERENT
/ \ HUES AND SHADING PATTERNS THROUGH

UsING MuLTIPLE SPECIES:
THE CHARACTERISTICS OF THE PLANTS
PLANT DIVERSITY ALONG THE WALL AND CREATES A MORE

DYNAMIC PIECE BOTH IN HUE, SATURATION AND DEPTH
K / OR APPEAR FLAT WITH DIFFERENT EX-

K / PRESSIONS OF SIMILAR CRITERIA BUT
CHOOSING ONLY ONE SPECIES OR A FINER
OR SHALLOWER PLANT SPECIES.

VALUE
CHOSEN BY TYPE
AND SPECIE(S)

LisT OF CONSIDERATIONS YOUR EYE PERCEIVES DEPTH THOUGH

THE DIFFERENCES OR HUES AND IN THE
SHADOW FOUND AT THE EDGES OF DIF-
FERENT ADJACENT PLANTS.

IMPLEMENT IN )
CONSIDER LOOKING AT:
DESIGN
Patrick BLANC, OR THE BoOK FAcCADE
ITERATE WITH MAIN
GREENERY BY VAN UFFELEN.
FRAMEWORK

CRITERIA TO CONSIDER \ %
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N DecisioN FACTOR
GRAPHICS IN
RELATION TO
COLOR THEORY
% GRAPHICS SELECTION CRITERIA
TAKING A STEP BACK, A LINE IS THE SIM-
PLEST FORM OF DIVIDED, OR WITH MUL-
CHeck DEesIGN VEGETATED LisT oF CONSIDERATIONS TIPLE LINES, ENCLOSED SPACE. A LINE
ASSEMBLY J DELINEATES, AND CREATES AN EDGE.
| LINES ALSO RELATE TO THE CONTEXT OF
THE MEDIUM, ITS RANGE AND EXTENT, OF
THE TWO-DIMENSIONAL FRAME IN WHICH
FRAMEWORK
THEY REST.
AND
ANALYSIS
No PLANT e IF WE CONSIDER THAT THE EYE IS INVARI-
ND ABLY ATTRACTED TO AN EDGE CONDITION,
THEN LINES BECOME CRITICAL IN DESIGN
AND COLOR.
Toprics oN GRAPHICS IN THE PRINCIPLE OF INTERPOSITION
THAT ALBERS AND KLEE EXPLORED, US-
e ™ ING FIELDS (ALBERS) AND LINES (KLEE)
LINES: DEPTHS CAN BE CREATED OR REJECTED
ARE THOUGHT ABOUT IN TWO DIFFERENT WAYS WHEN DRAWING BASED ON POSITION.
WITH THE HAND AS OPPOSED TO THE COMPUTER.
- j THIS CONCEPT OF PROXIMITY AND PO-
4 N\ SITION TO CREATE OR DENY SPACE AND
LINES: DEPTH WILL BE CRITICAL TO UNDER-
ARE THE BUILDING BLOCKS FOR CREATING SPACE AND TRANSLATE INTO STANDING COLOR AND S RESULTING
PLANES, WHERE EDGE CONDITIONS AND COLOR SEPARATION MAY BE IM- EFFECTS
9 PORTANT TO LEAD THE VIEWER IN A CERTAIN DIRECTION )
HERE IS AN EXAMPLE OF FIGURE-GROUND
4 ) I AND HOW GRAPHICS CAN CREATE DEPTH
GRAPHICS:
AND SPACE.
LINES, COLOR, AND GRAPHICS SHOW AN IMAGE TO THE VIEWER,
9 ITS DETAIL AND EFFECT ARE YOURS TO DECIDE )
. J ___§i8
o A - e .
GRapHICS w LisT oF CONSIDERATIONS
CHOSEN BY TYPE
AND SPECIE(S)
IMPLEMENT IN
DESIGN
ITERATE WITH MAIN
FRAMEWORK
CRITERIA TO CONSIDER \ %




FRAMEWORK FOR VEGETATED ASSEMBLIES. SPECIES DECISION FACTORS

A12

N DecisioN FACTOR
CHOOSE WALL
COVERAGE AND
RATE OF COVERAGE
% Species SELECTION CRITERIA
USDA PLANT HARDINESS ZONE
CHeck DesiGN VEGETATEDW LisT oF CONSIDERATIONS VINE OR NON-VINE
ASSEMBLY J MULTIPLE SPECIES
| EVERGREEN OR DECIDUOUS
NATIVE OR NON-NATIVE
FRAMEWORK
AND
AESTHETIC FEATURES
ANALYSIS
No PLANT £ FOLIAGE (SPRING, SUMMER, FALL)
ND TRACERY (WINTER PATTERN)
FLOWERS
FRUIT
THREe MaIN TyPes oF DESIGNs CumBING MECHANISM (WALL FEATURES)
TENDRILS (NOT WOOD OF VINYL)
e ™ ROOTLETS (NOT WOOD OR VINYL)
SIMPLEST TWINING (NEEDS MATRIX FOR SUPPORT)
AN IVY OR OTHER PLANT GROWING UP THE SIDE OF A BUILDING
DIRECTLY ON THE SURFACE GROWTH RATE
- j sLow (1 FT/ YEAR)
4 I Mepium (1-2 FT / YEAR)
INTERMEDIATE FasT (>2 FT/ YEAR)
ENGINEERED TRELLIS SYSTEM WITH PLANTS ROOTED IN THE GROUND,
CLIMBING UP A SEPARATE STRUCTURE. ALLOWS MORE VARIETY AND CULTURAL REQUIREMENTS
9 OPTIONS )
LiGHT
4 I FuLL suN
CoMPLEX
. MORNING SUN, AFTERNOON SHADE
THESE INCLUDE ALL FOUR ELEMENTS: GROWING MEDIA, STRUC-
MORNING SHADE. AFTERNOON SUN
TURAL SUPPORT, INTEGRATED IRRIGATION AND DRAINAGE SYSTEM
FuLL sHADE
SolL AsPECTS
TOP SOIL OR FILL SOIL
CHoose WALL w LiST OF CONSIDERATIONS SOIL TYPE (SANDY, LOAM, CLAY)
AFFECT WATER RETENTION
TYPE AND PLANT
SPECIE(S) SOIL PH
MolIsSTURE
MAINTENANCE
LEAF/FLOWER/FRUIT LITTER
IMPLEMENT IN
PRUNE FROM WINDOWS
DESIGN
IRRIGATION SYSTEM UPKEEP
ITERATE WITH MAIN
WINTER PREP AND REPAIRS
FRAMEWORK
POTENTIAL PEST ISSUES
INSECT, MITE, DISEASES, BIRDS
CRITERIA TO CONSIDER \ %




FRAMEWORK FOR VEGETATED ASSEMBLIES:. NATIVE VS NON-NATIVE FACTORS A13
e N

DecisioN FACTOR

NATIVE / NON-NA-
TIVE IN RELATION TO
COLOR THEORY

e N

% NATIVE / NoN-NATIVE CRITERIA

THIS SCIENTIFIC FOCUS ON SPECIES AS

w A REFERENCE IS WHAT WILL BE USED
CHeck DEsIGN VEGETATED LisT oF CONSIDERATIONS FOR DEFINING NATIVE AND NON-NA-
ASSEMBLY J TIVE PLANTS FOR THE PURPOSE OF THE

| STUDY. THE SPREAD OF NONNATIVE SPE-
CIES DOES NOT STOP AT A STATE OR NA-
TIONAL BORDER.

FRAMEWORK
AND 3 MAIN IssuEs:
NATIVE PLANTS ARE OFTEN SOLD IN A
ANALYSIS

No PLANT SPECIFIC REGION, WHILE NON-NATIVE
PLANTS ARE MORE WIDESPREAD. THE
FRAMEWORK WILL FOCUS ON PLANTS NA-
TIVE TO THE AREA AND NONNATIVE CUL-

/ N TIVARS.

Torics oN NATIVE / NoN-NATIVE

THE ECONOMICS INVOLVED IN GROWING
NATIVES IS MORE EXPENSIVE THAN AND

NATIVE: NOT AS ESTABLISHED AS CURRENTLY
A SPECIES, SUB-SPECIES, OR LOWER TAXON LIVING WITHIN ITS GROWN CULTIVARS, THUS NOT AS WIDELY
NATURAL RANGE (PAST OR PRESENT), INCLUDING THE AREA IN AVAILABLE.
WHICH IT CAN REACH AND OCCUPY USING ITS OWN LEGS, WINGS,
WIND/WATER-BORNE OR OTHER DISPERSAL SYSTEMS, EVEN IF IT THE INDUSTRY HAS A WIDE VARIETY OF
IS SELDOM FOUND THERE. DEFINITIONS FOR NATIVE PLANTS AND THE

REGULATION THAT SURROUNDS THEM,
MAKING IT DIFFICULT TO TRULY KNOW
WHAT A CONSTITUTES A NATIVE PLANT.

~
/

NON-NATIVE OR ALIEN OR EXOTIC SPECIES IS:
“A SPECIES, SUBSPECIES, OR LOWER TAXON INTRODUCED OUT-
SIDE OF ITS NORMAL PAST OR PRESENT DISTRIBUTION; INCLUDES 3 STAGES TO AN INVASIVE PLANT:
AND PART, GAMETES, SEEDS, EGGS, OR PROPAGULES OF SUCH
SPECIES THAT MIGHT SURVIVE AND REPRODUCE.

WHEN IT IS FIRST INTRODUCED (TRANS-
PORTED BY HUMANS ACROSS A MAJOR
\_ Y GEOGRAPHICAL BARRIER), THEN IS NAT-
\_ Y, URALIZED (OVERCOMING ABIOTIC AND
BIOTIC BARRIERS TO SURVIVAL AND REG-
ULAR REPRODUCTION) AND THEN THE
PLANT w LIST OF CONSIDERATIONS PLANT BECOMES INVASIVE BY MOVING
TO A SITE DISTANT FROM THE FIRST IN-
DUCTION. THERE ARE THREE STAGES OF
INVASION: WIDESPREAD BUT RARE (IVA),
LOCALIZED BUT DOMINANT (IVB) AND
WIDESPREAD AND DOMINANT (V)

CHOSEN BY TYPE
AND SPECIE(S)

IMPLEMENT IN

SEE THESE FOR MORE INFORMATION ON
DESIGN
ITERATE WITH MAIN CULTIVAR AND NATIVE AND NON-NATIVE:

(Norcini, 2007) AND THE VIRGINIA

FRAMEWORK
NURSERY & LANDSCAPE ASSOCIATION
CoLautTl, & Maclsaac, H. (2004).

CRITERIA TO CONSIDER \ %




FRAMEWORK FOR VEGETATED ASSEMBLIES: CLIMBING MECHANISM FACTORS

N DecisioN FACTOR
CLIMBING MECH-
ANISM IN RELATION

TO SPECIES

CHeck DesiGN VEGETATEDW LisT oF CONSIDERATIONS

A14

-

CLimBING MEcHANISM CRITERIA

~

ASSEMBLY

)

FRAMEWORK
AND

ANALYSIS
No PLANT

Torics oN CLIMBING MECHANISM

RooTLETS
THESE ARE AGGRESSIVE AND DIG INTO AND PHYSICALLY ATTACH
TO A SURFACE. THEY APPEAR AS LITTLE HAIRS ON A MAIN TRUNK

~

-

HoLDFASTS
THESE FUNCTION THROUGH CHEMICAL ADHESION TO A SURFACE. THEY
DO NOT GO INTO UNDER THE SURFACE, BUT WILE THE VINE MIGHT BE
REMOVED THE HOLDFAST WILL REMAIN

N

~

/

-

TwINING
THIS VINE WILL TRAVEL AND FOLLOW A PATH BY WRAPPING
AROUND ANOTHER STRUCTURE RATHER THAN A SURFACE

N

~

/

MECHANISM w

LisT oF CONSIDERATIONS

CHOSEN BY TYPE
AND SPECIE(S)

IMPLEMENT IN
DESIGN
ITERATE WITH MAIN
FRAMEWORK

CRITERIA TO CONSIDER

N

PLANTS ARE PARTICULAR TO THE SITE IN
WHICH THEY LIVE. EACH KIND OF PLANT
HAS A PARTICULAR NICHE THAT ALLOWS
THEM TO BE MOST SUCCESSFUL. WHEN
GIVEN THE CORRECT CONDITIONS PLANTS
ARE FAST GROWING AND TENACIOUS, ES-
PECIALLY VINES AND CRAWLERS.

BUT THE CONDITIONS THAT WE ATTEMPT
TO MIMIC AND CREATE MUST MATCH THE
SPECIES OF PLANTS DESIGNERS WANT TO
IMPLEMENT.

EACH TYPE OF CLIMBING MECHANISM
MUST BE USED TO MAINTAIN THE SURVIV-
ABILITY OF THE PLANT AND THE STRUC-
TURE OR SURFACE OF THE BUILDING.

DESIGNERS CANNOT MIX UP TYPES OF
CLIMBING MECHANISMS AND ATTACHMENT
STRUCTURES WHILE NOT PROVIDING WA=
TER, ADEQUATE AMOUNT OF SUNLIGHT
AND SPACE.

THIS SOUNDS LIKE COMMON SENSE BUT
EACH PLANT IS PARTICULAR TO ITS SPE-
CIES’ NEEDS AND THE CONDITIONS GIVEN
BY THE BUILT ENVIRONMENT.

THE DESIGNER NEEDS TO LOOK AT THE
SITE AND HABITAT DIVERSITY AND DETER-
MINE HOW MAN INTERACTS WITH NATURE,
BUILDING IN THE POSSIBILITY FOR FLEXI-
BLE DESIGNS IN THE FUTURE

DESIGNER SHOULD: USE THE FULL PO-
TENTIAL OF THE SITE, CONSERVE OR DE-
VELOP DIVERSITY OF HABITAT; ENCOUR-
AGE A FULL RANGE OF ORGANIC LIFE,
ENCOURAGE THE FULL CYCLE OF GROWTH
FROM BIRTH TO DECAY, DEVELOP BAL-
ANCE SELF-SUSTAINING COMMUNITIES,
CONTROL THE SYSTEM OF MANAGEMENT,
CREATE MAXIMUM VARIETY OF OPPORTU-
NITY FOR MAN AND NATURE TO COEXIST,
CREATE A COHERENT LANDSCAPE STRUC-
TURE AND DESIGN IN FOUR DIMENSIONS

/




FRAMEWORK FOR VEGETATED ASSEMBLIES: RoyaL HORTICULTURE SocCIETY A15
4 N\

N DecisioN FACTOR
RHS cLASSIFIERS
IN RELATION TO
COLOR THEORY
-~
\ % RHS CLassIFicaTION CRITERIA h
A SCHEME CAN BE ABSTRACTED FROM
THE PLANTS BASED ON ANALOGOUS OR
CHeck DEesiGN VEGETATEDW LisT oF CONSIDERATIONS COMPLIMENTARY COLORS, REFERENCED
ASSEMBLY J AGAINST THE ROYAL HORTICULTURE So-
| CIETY’S MANUAL.
IT IS UP TO THE DESIGNER TO CHOOSE
FRAVEWORK WHAT SORT OF COMPOSITION TO START
AND FROM.
ANALYSIS
No PLANT FOR EXAMPLE A PLANT DISPLAYS A LIGHT
Eno YELLOW GREEN, MIDDLE, LIGHTER GREEN,
AND THEN FULL GREEN. THIS WOULD BE
AN EXAMPLE OF ANALOGOUS COLOR.
-~
Torics oN RHS CLASSIFICATION A IF YOU TOOK THE RED FROM THE PET-
ALS OF ITS FLOWER AND THEN THE FULL
GREEN FROM ITS LEAVES, IT IS A COM-
IN REGARDS TO COLOR DOCUMENTATION FOR COLOR THEORY APPLI- PLEMENTARY COLOR COMPOSITION. IN
CATIONS, THE RoYAL HORTICULTURE CHART WILL BE USED AS THE REVERSE, IF AN ABSTRACTED COMPOSI-
STANDARD REFERENCE FOR PLANT COLOR IDENTIFICATION. TION IS CREATED, PLANTS THAT HAVE SIM-

ILAR COLOR CAN BE SELECTED AND THEN

/ \ PLACED INTO A SYSTEM OF MOSAIC.
ANALoGous CoLOR

THE NATURAL COLOR OF THE PLANTS OVER THE COURSE OF THE YEAR IS
WHAT WILL BE USED TO BEGIN SELECTING PLANT SPECIES THAT CAN BE
USED FOR A COMPOSITION

BY SELECTING PLANTS BASED ON POSI-
TIVE CHARACTERISTICS AS EXPLAINED BY

K j THE CHOOSING BY ADVANTAGES MODEL,
PLANTS CAN BE PAIRED BASED ON THE
/ \ BEST POSSIBLE OUTCOME, WHILE CON-

RHS CHART ELSEWHERE:
THIS SAME COLOR CHART IS USED WITH FOOD COLORINGS,
CHEMICAL ENGINEERING COMPANIES AND FABRIC DESIGNERS.

SIDERING ALL OF THE CRITERIA, NOT
THOSE ONLY LIMITED TO COLOR THEORY.

K j AN EXAMPLE OF ANALOGOUS COLOR
FROM A BROWN LEAF IN WATERCOLOR

Hue w LisT oF CONSIDERATIONS
CHOSEN BY TYPE

AND SPECIE(S)

IMPLEMENT IN
DESIGN
ITERATE WITH MAIN
FRAMEWORK

CRITERIA TO CONSIDER \




FRAMEWORK FOR VEGETATED ASSEMBLIES. HAND-DRAWING FACTORS A16
e N

N DecisioN FACTOR
CHOSEN
HAND-DRAWN
From A4
-~
% MeTHODS + SELECTION CRITERIA h
REMEMBER PERSONAL MASTERY OF A
TECHNIQUE IS A PERSONAL DECISION IN
CHeck DesieN VEGETATEDW LisT oF CONSIDERATIONS DESIGN AND REPRESENTATION:
ASSEMBLY J
| MebiA TYPE:
PenciL
CoLor PeNcIL
PEN
FRAMEWORK
CHARCOAL
AND
ANALYSIS PASTEL
No PLANT WATERCOLOR
Eno PrismA MARKERS
PaINTS
olL
e ™\ AcRryLIC
THREE CoNcEPTS TO HAND-DRAWING
PAPER TYPE:
e ™ MATT
SKETCHING SEmI-GLOSS
CAPTURE THE IDEA OF THE IMAGE IN MIND, OFTEN THIS IS NOT A GLossY
LITERAL REPRESENTATION OF THE DESIGN
- j CONSIDER PERSONAL DRAFT TOOLS
4 N\ WHAT IS AROUND OR AVAILABLE FOR
DRAWING USE
MORE REFINED, USE OF MORE VARIED MEDIA
OFTEN IS DONE AFTER THE DESIGN IS MORE SOLIDIFIED CONSIDER TECHNICAL EXPERTISE OF THE
9 USED FOR EXPLORING THE THESIS OF THE DESIGN ) PROFESSOR AND OTHER ASSISTANTS
WHAT CAN THEY HELP YOU WITH
4 CoNsTRUCTED DRAWINGS R
CONSIDER TYPE OF PRESENTATION
USE OF DRAFTING TOOL FOR PARTICULAR SCALES AND CONVENTIONS
9 USE OF PAPER TYPE FOR PRESENTATION IS IMPORTANT ) DISTANCE AND DETAIL
\_ Y, CONSIDER THE AUDIENCE
WHOM AND WHY THIS DESIGN
ITERATE DESIGN TO LisT oF CONSIDERATIONS USEruL LITERATURE:
COME TO A CHOSEN DEesicN DRAWING EXPERIENCES
VERSION By: WiLLiam K. LOCKART
ARCHITECTURAL REPRESENTATION
HANDBOOK
By: LASEAU
IMPLEMENT IN
DESIGN \ %
ITERATE WITH MAIN
FRAMEWORK

CRITERIA TO CONSIDER



FRAMEWORK FOR VEGETATED ASSEMBLIES. HAND-DRAWING EXAMPLES A16A

DiaGRAMS w
_
HanD-DrRAWING
ExamPLES
\
ExampLE HAND-DRAWING EXAMPLES
m S e
FETATED WAlLS
\ J

CRITERIA TO CONSIDER



FRAMEWORK FOR VEGETATED ASSEMBLIES. COMPUTER-ASSISTED DRAWING

Al7

N DecisioN FACTOR
CHOSEN
COMPUTER-ASSISTED
From a4
% MEeTHoDS + SELECTION CRITERIA
REMEMBER PERSONAL MASTERY OF A
TECHNIQUE IS A PERSONAL DECISION IN
CHeck DEsIGN VEGETATED LisT oF CONSIDERATIONS DESIGN AND REPRESENTATION:
ASSEMBLY J
| THIS IS NOT AN EXHAUSTIVE LIST, BUT
PROGRAMS WITH EASIER LEARNING
CURVES. ALSO REMEMBER TO CONSIDER
THE LIMITATIONS OF EACH PROGRAM.
FRAMEWORK
AND
2+3 DIMENSIONAL TooLs
ANALYSIS
No PLANT E AuTo-CAD ARCHITECTURE
ND GOOGLE SKETCH-UP
RHINOCEROS
ReviT
e ™\ Apose Suite ProbucTs
THREE CoNcEPTS To COMPUTER-ASSISTED PHoTtosHor
ILLUSTRATOR
DRAWING CONSIDER PERSONAL-COMPUTER
THESE PROGRAMS CAN ASSIST WITH DRAWING WHAT IS AROUND OR AVAILABLE FOR
Auto-CAD, SkeTcH-uP, RHINO, REVIT USE
- / PROGRAMS HAVE DIFFERENT LEVELS OF
4 N\ RENDERING CAPABILITY
RENDERING
DRAWING OR 3D MODEL FROM A PROGRAM AND PRESENTING IT DIGITALLY CONSIDER TECHNICAL EXPERTISE OF THE
THESE PROGRAMS HAVE PLUG-INS AVAILABLE FOR RENDERING PROFESSOR AND OTHER ASSISTANTS
9 AuTto-CAD, SKeTcH-uP, RHINO, REVIT ) WHAT CAN THEY HELP YOU WITH
4 I CONSIDER IS THE PROGRAM FREE OR
PosTt-ProbucTioN
AVAILABLE OR COSTS MONEY
AFTER A RENDERING IS MADE, SOMETIMES TOUCH-UPS ARE NEEDED
PHoTosHoP, ILLUSTRATOR
\_ / CONSIDER TYPE OF PRESENTATION
\_ Y, DISTANCE AND DETAIL
CONSIDER THE AUDIENCE
WHOM AND WHY THIS DESIGN
ITERATE DESIGN TO LisT oF CONSIDERATIONS
COME TO A CHOSEN
VERSION USEFUL LITERATURE:
DesicN DRAWING EXPERIENCES
By: WiLLiam K. LockART
ARCHITECTURAL REPRESENTATION
IMPLEMENT IN
DESIGN HANDBOOK
\_Bv: | ASEAU J
ITERATE WITH MAIN
FRAMEWORK

CRITERIA TO CONSIDER



FRAMEWORK FOR VEGETATED ASSEMBLIES. COMPUTER ASSISTED EXAMPLES A17A

>( ExampLES w

STUDENT
ExAmPLES

EXAMPLES OF STUDENTS USING COMPUTERS

. /

CRITERIA TO CONSIDER



FRAMEWORK FOR VEGETATED ASSEMBLIES. COMPUTER ASSISTED PROGRAMS

A178B

-

ComMPUTER PROGRAM CRITERIA

~

N DecisioN FACTOR
EXAMPLES OF
COMPUTER
PROGRAMS
Creck DesiGN VEGETATEDW LisT oF CONSIDERATIONS
ASSEMBLY J
FRAMEWORK
AND
ANALYSIS
No PLANT
ENnD
Torics oN CoMPUTER PROGRAMS

NOT BETTER OR WORSE THAN ONLY DESIGNING BY HAND WITH A

PENCIL, BUT THAT BOTH COMPUTERS AND ANALOG HAVE DIFFER-

9 ENT STRENGTHS, WEAKNESSES AND MERITS. )
CompuTer AiDeb Design (CAD)

IS A COMBINATION OF TWO THINGS: FIRST THAT A TYPE OF SOFTWARE IS

USED TO DESIGN, AND THE MECHANICAL HARDWARE ON WHICH SOFTWARE
OPERATES.

EXPERIENCE IS KEY:
IT IS UP TO THE DESIGNER TO KNOW WHEN AND HOW TO USES
THESE DIFFERENT METHODS APPROPRIATELY

. /
. /

DesireD COMPUTERW LisT oF CONSIDERATIONS

PROGRAM USED IF
ANY

IMPLEMENT IN
DESIGN
ITERATE WITH MAIN
FRAMEWORK

CRITERIA TO CONSIDER

THE COMPUTER AND INSTALLED PRO-
GRAMS (SOFTWARE) ARE TOOLS THAT
HELP DESIGNERS TO DESIGN. DEPENDING
ON THE TASK AT HAND, CAD CAN BE A
GREAT RESOURCE. HOWEVER, NOT ALL
DESIGN SHOULD BE DONE ON THE COM-
PUTER ALONE.

PrRoGrRAMS OFTEN USED: PHOTOSHOP,
RHINOCEROS, GRASSHOPPER,  AND
GOOGLE SKETCH-UP.

THERE ARE MULTIPLE PROGRAMS AS DE-
SIGNERS AND STUDENTS NEED OPTIONS,
AS NOT ALL ARE COMFORTABLE WITH ALL
TYPES OF SOFTWARE. TECHNOLOGY AND
SOFTWARE EVOLVE QUICKLY, CHANGING
WITH GREAT SPEED.

THESE PROGRAMS WILL SHOW POSSIBLE
WAYS OF REPRESENTING VEGETATED AND
LIVING WALLS WITH THE MAIN FOCUS BE-
ING IN METHODS USED THROUGHOUT THE
WHOLE PROCESS OF DESIGNING SUCH
WALLS, RATHER THAN THE SPECIFIC PRO-
GRAMS THEMSELVES.

THE FIRST PROGRAM IS ADOBE PHOTO-
SHOP. PHOTOSHOP ALLOWS DESIGNERS
TO AUGMENT AND CREATE IMAGES AS A
POST-RENDERING PROGRAM.

THE SECOND PROGRAM IS RHINOCEROS
OR RHINO. RHINO ALLOWS DESIGNERS
TO WORK IN 3-DIMENSIONAL SPACES
TO CREATE OBJECTS. (GRASSHOPPER IS
THE THIRD PROGRAM OR ‘PLUG-IN' FOR
RHINO

GOOGLE SKETCH-UP IS THE FOURTH
PROGRAM. THIS PROGRAM IS A SIMPLER
AND LESS COSTLY VERSION OF RHINO
AND IS A 3-DIMENSIONAL REPRESEN-
TATION PROGRAM. DEPENDING ON THE
VERSION IT IS EVEN OFFERED FOR FREE
TO DOWNLOAD.




FRAMEWORK FOR VEGETATED ASSEMBLIES. REPRESENTATION

N DecisioN FACTOR
CHOSEN
REPRESENTATION
From a4

Creck DesiGN VEGETATEDW LisT oF CONSIDERATIONS

A18

-

MEeTHoDS + SELECTION CRITERIA

~

ASSEMBLY J

FRAMEWORK
AND

ANALYSIS
No PLANT

THREE MAIN POINTERS TO REPRESENTATION

e N

STANDARD ARCHITECTURAL DRAWINGS
THE PLAN, SECTION, ELEVATION, AXONOMETRIC, AND PERSPECTIVE
AND THE COMBINATIONS OF

THE PURPOSE OF THE DRAWING
WHAT ARE YOU TRYING TO CONVEY TO THE VIEWER ABOUT YOU DESIGN?
IF THE DRAWING DOES NOT CONVEY THIS YOU CANNOT TALK ABOUT WHAT

IS NOT PRESENT
. /

e N

PersonAL METHOD
THis I1s cRITICAL. WHY IS THE DRAWING YOURS AND NOT ANOTHER'S?
WHAT DO YOU BRING TO THE DRAWING? WHAT IS YOUR PROCESS?

/

ITERATE DESIGN TO LisT oF CONSIDERATIONS

COME TO A CHOSEN
VERSION

IMPLEMENT IN
DESIGN
ITERATE WITH MAIN
FRAMEWORK

CRITERIA TO CONSIDER

REMEMBER PERSONAL MASTERY OF A
TECHNIQUE IS A PERSONAL DECISION IN
DESIGN AND REPRESENTATION:

THIS IS PERHAPS THE MOST DIFFICULT
AREA TO GIVE A GENERIC ANSWER TO
WHAT REPRESENTATION IS, ESPECIALLY IN
ARCHITECTURE.

THERE IS SIMPLY NOT A CORRECT OR
RIGHT ANSWER. THE DESIGN PROJECT
COMBINED WITH YOUR OWN PERSONAL
TECHNICAL SKILL WILL YIELD YOUR REP-
RESENTATIONAL STYLE AND METHODS.

OFTEN THERE IS A SPIRIT OF THE TIMES
TO THE METHOD OF REPRESENTATION.
CALLED A ZEITGEIST, IT IS YOU CHOICE
TO EMULATE OR DEVIATE FROM THE CUR-
RENT DESIGN NORM.

HOWEVER WHILE THE IMPLEMENTATION
AND RESULTING REPRESENTATION IS
UNIQUE, TECHNIQUES AND PROGRAMS
IMPLEMENTED ARE MORE STANDARD.

BOTH DIGITAL AND ANALOG TECHNIQUES
WILL HELP US TO REPRESENT DESIGNS,
HOWEVER IT IS THE UNIQUE DESIGN IM-
PLEMENTATION THAT WILL YIELD YOUR
REPRESENTATION (A16, A17)

CONSIDER TYPE OF PRESENTATION
DISTANCE AND DETAIL

CONSIDER THE AUDIENCE
WHOM AND WHY THIS DESIGN

USEFUL LITERATURE:
EXAMPLES FROM YOUR FAVORITE
ARCHITECTS. PERSONALLY,

GLEN MurcuTT, FRANK LLOYD
WRIGHT, RENZO PiANO, SHIGERU BaN
AND TADAO ANDO

/




FRAMEWORK FOR VEGETATED ASSEMBLIES. DESIGN PROMPT CRITERIA

e N

DecisioN FACTOR

CHOSEN
PROMPT CRITERIA
From a4

A19

-~
% MeTHODS + SELECTION CRITERIA h
REMEMBER PERSONAL MASTERY OF A
TECHNIQUE IS A PERSONAL DECISION IN
CHeck DesieN VEGETATEDW LisT oF CONSIDERATIONS DESIGN AND REPRESENTATION:
ASSEMBLY J
| A BASIC FRAMEWORK TO GET STARTED
CAN BE SEEN BELOW. MY SUGGESTION
IS TO QUICKLY MAKE AND UNDERSTAND
FRAMEWORK YOUR OWN DESIGN PROCESS BY INFUS-
AND ING THE PROMPT CRITERIA SUGGESTIONS
THAT COMPRISE YOUR PERSONAL ARCHI-
ANALYSIS
No PLANT TECTURE
EnD
-~
e N FRAMEWORK A
PROMPT CRITERIA SUGGESTIONS
IDEATION
e N\ DeriNe PRoJECT
CONSIDER THE SITE
LOOK AROUND AND SEE AND UNDERSTAND THE SITE. OFTEN THERE \|/
ARE QUALITIES TO BRING FORWARD IN THE DESIGNED RESPONSE CHARACTERISTIC
COLLECTION
4 IGNORE THE FULL PROGRAM AT FIRST A \|/
DO NOT USE A PROMPT OF PROGRAM AS A CHECKLIST. INSTEAD WHAT IS ProuecT
THE TYPOLOGY OF THE BUILDING TO BE DESIGNED (OFFICE, AUDITORIUM, CRITERIA
SCHOOL, ETC) AND TYPE TO CAPTURE ITS PURPOSE. ‘
\ Y, 5
e N\ ( REPRESENTATION )
VWHAT IS YOUR DESIGN THESIS? |
WHAT ARE YOUR CONSIDERATIONS YOU ALWAYS BRING TO A DESIGN?
MINE ARE RECLAIMED MATERIALS, A MODULE, AND VEGETATION ( ITERATION )
N N%
\_ J (EVALUATE |TERATIONS)
T
( CHOOSE ITERATION )
ITERATE DESIGN TO LisT oF CONSIDERATIONS |
COME TO A CHOSEN A
VERSION DecisioN
+
IMPLEMENTATION
IMPLEMENT IN B -
DESIGN
ITERATE WITH MAIN
FRAMEWORK

CRITERIA TO CONSIDER




FRAMEWORK FOR VEGETATED ASSEMBLIES. MASONRY [MATERIAL CONSIDERATIONS]

N DecisioN FACTOR
MASONRY MATERIAL
CONSIDERATIONS
WITH PLANTS

Creck DesiGN VEGETATEDW LisT oF CONSIDERATIONS

A20

-

MASONRY MATERIAL CRITERIA

~

ASSEMBLY

)

FRAMEWORK
AND

ANALYSIS
No PLANT

Toprics ON MASONRY MATERIAL

PLANT Species / CLIMBING MECHANISM
HOLDFASTS, TENDRILS AND ROOTLET PLANTS CAN BE APPLIED
DIRECTLY, TWINNING VINES NEED SECONDARY STRUCTURE

-

ConDITION OF THE WALL
POORLY MAINTAINED MASONRY WILL BE AT RISK WITH ANY KIND OF
MATERIAL NEAR OR ON THE WALL. ALL MASONRY AND SPECIFICALLY THE
MORTAR JOINTS MUST BE IN WELL REPAIR AND PLANTS GROOMED

~

-

ORIENTATION OF THE WALL
SPECIES PERFORM BETTER BASED ON THE TYPE OF SUN OR
SHADE DEPENDING IF THIS IS IN THE MORNING OR AFTERNOON

/

MASONRY MATERIALW

LisT oF CONSIDERATIONS

USAGE IN THE
DESIGN OR NOT

IMPLEMENT IN
DESIGN
ITERATE WITH MAIN
FRAMEWORK

CRITERIA TO CONSIDER

THERE ARE TWO MAIN KINDS OF MASON-
RY INCLUDING BRICKS, CONCRETE MA-
SONRY UNITS, AND STONE.

THESE TWO ARE DIFFERENT IN THAT A
BRICK IS TYPICALLY FIRED CLAY, WHILE A
STONE IS CUT TO SHAPE.

BOTH FUNCTION IN A SIMILAR MANNER
FOR THE PURPOSES OF THE VEGETATED
WALL.

THESE WALLS CAN HAVE VEGETATION DI-
RECTLY APPLIED, HOWEVER THEY MUST
BE MAINTAINED WELL. THIS MEANS MOR-
TAR AND OTHER JOINTS ARE NOT EROD-
ED, GIVING ROOTLETS OTHER PLACES TO
ATTACH OTHER THEN THE MAIN SURFACE.

ROOTLETS ARE THE MOST AGGRESSIVE

METHOD OF ATTACHMENT THAT VINES CAN

HAVE ON WALLS. HOWEVER, FULL VEGE-

TATED WALLS WITH MEDIUM ARE A SEP-

ARATE LAYER FROM THE MAIN BUILDING

ENVELOPE AND HAVE INTERNAL LAYERS
THAT PROTECT THE WALL.

DUE TO THE FACT, THE WALLS THAT WILL

BE CONSIDERED HERE ARE VINES ON

WALLS IN THE TRADITIONAL SENSE AS

CONTEMPORARY WALLS WITH MANY LAY-

ER DO NOT RUN INTO THESE ISSUES AS
OFTEN.

WALLS SHOULD ALSO CONSIDER:

STRUCTURE
METHOD OF CLIMBING
MOISTURE
ORIENTATION
TYPE OF VEGETATED WALL
TYPE OF MASONRY WALL
LOAD BEARING, DRY-STACKED OR VE-
NEER MASONRY WALLS
MAINTENANCE




FRAMEWORK FOR VEGETATED ASSEMBLIES. NON-MASONRY MATERIALS

e N
DecisioN FACTOR
—
NON-MASONRY
EXAMPLES WITH
PLANTS
\ J

CHeck Desion VEGETATEDW LisT oF CONSIDERATIONS

A21

-

NoN-MAsSoNRY CRITERIA

~

ASSEMBLY

)

FRAMEWORK
AND

ANALYSIS
No PLaNT

EnD

Torics FOR NON-MASONRY ExAMPLES

PLaNT SpPecies / CLiMBING MECHANISM
HOLDFASTS, TENDRILS AND ROOTLET PLANTS CANNOT BE AP-
PLIED DIRECTLY, TWINNING VINES NEED SECONDARY STRUCTURE

-

ConNbITION oF THE WALL
POORLY MAINTAINED WALL WILL ALLOW PESTS AND OTHER UNDESIRABLE
CONDITIONS TO OCCUR, WOOD CAN ROT, METAL CAN RUST, AND VINYL
CAN BE CRACKED AND SEPARATED OVER TIME.

N

~

/

-

ORIENTATION OF THE WALL
SPECIES PERFORM BETTER BASED ON THE TYPE OF SUN OR
SHADE DEPENDING IF THIS IS IN THE MORNING OR AFTERNOON

~

/

CHoose WALL w

LisT oF CONSIDERATIONS

SPECIE(S)

TYPE AND PLANT J

IMPLEMENT IN
DESIGN
ITERATE WITH MAIN
FRAMEWORK

CRITERIA TO CONSIDER

N

MOST OF THESE CONSIDERATIONS ARE
FOR WOOD AND VINYL SIDING, TYPICAL
ON MANY HOMES. MASONRY IS ONE OF
THE MOST DURABLE MATERIALS. THIS
MEANS THAT THE LIFECYCLE AND CONSID-
ERATIONS THAT MASONRY COULD WITH-
STAND, SUCH AS MOISTURE AND PESTS,
ARE NOW CRITICAL TO THE SUCCESS OF
THESE WALLS.

WHEN DESIGNING, IT IS INCREDIBLY IM-
PORTANT TO UNDERSTAND THE MATERI-
ALS THAT GO INTO THE BUILDING ENVE-
LOPE, NOT ONLY WHAT COMPRISES THE
VEGETATED WALL ITSELF AS THE ENVE-
LOPE IS A COMPREHENSIVE SYSTEM.

SOME EXAMPLES OF ANECDOTAL KNOWL-
DGE INCLUDE:

MOST PLANTS WILL NOT ATTACH TO GLASS
SURFACES, EVEN HOLDFASTS.

ROOTLETS WILL NOT GRAB WELL TO MET-
AL, BUT HOLDFASTS WILL ADHERE TO
WOOD AND PAINTED METAL. HOWEVER,
ROOTLETS WILL DAMAGE WOOD CONSID-
ERABLY IN TIME.

CONSIDER THE MATERIAL FOR POTENTIAL
MOISTURE DAMAGE. THIS IS ESPECIALLY
IMPORTANT FOR UNTREATED METAL AND
WOOD AS THESE WILL RUST OR ROT. FOR
VINYL, THE ROOTLETS CAN WORK THE
LAYERS APART.

ALSO WITH PLANTS DIRECTLY ONTO THE
SURFACE, BUGS AND ANIMALS WILL BEGIN
TO INHABIT THE SURFACE. THIS CAN BE
GOOD OR BAD DEPENDING ON THE PROJ-
ECT AND ITS INTENTIONS.

ALL OF THESE CONSIDERATIONS CAN AND
ARE MITIGATED BY ROUTINE AND PROPER
MAINTENANCE. FOR EXAMPLE, OVER TIME
WINDOWS WILL NEED TO BE CLEARED OF
VINES, AS IN MASONRY.
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e N

DecisioN FACTOR

PLANTS AS DEC-
ORATION BEFORE
PERFORMANCE

/

CHeck DesiGN VEGETATEDW LisT oF CONSIDERATIONS

A22

DEecorATION CRITERIA

ASSEMBLY J
|

FRAMEWORK
AND

ANALYSIS
No PLANT

END

Torics FOR DECORATION

-

LocaTioN:
INTERIOR OR THE EXTERIOR OF THE BUILDING OR OTHER
STRUCTURE CAN LEND ITSELF TO A TYPE OF USE

~

USAGE:
INTERIOR USES ARE OFTEN MORE FOR DECORATION, AS THE MAIN

PERFORMANCE-BASED FUNCTIONS OF A VEGETATED SYSTEM ARE FOUND
IN STORMWATER RETENTION AND SHADING OF THE BUILDING

/
~

-

MAINTENANCE:
DECORATIVE PLANTS OFTEN NEED MORE PRUNING AND
WATERING THAN PERFORMANCE SPECIES. THIS IS SPECIES BASED

~

/

CHoose WALL w

LisT oF CONSIDERATIONS

TYPE AND PLANT
SPECIE(S) J

IMPLEMENT IN
DESIGN
ITERATE WITH MAIN
FRAMEWORK

CRITERIA TO CONSIDER

THESE CRITERIA ARE NOT MEANT TO BE

A DECIDING FACTOR. INSTEAD UNDER-

STANDING THE PURPOSE OF THE VEGE-

TATED WALL CAN HELP TO INFORM DESIGN
DECISIONS.

FOR EXAMPLE:

A DECORATIVE WALL CAN BE MORE VAR-

IED IN ITS PLACEMENT AND PLANT SPE-

CIES. THESE WALLS ARE NOT NECESSAR-

ILY MEANT TO BE LOW MAINTENANCE OR
BE STORMWATER CATCHMENT.

THIS CAN MAKE THE WALL A MORE ABOUT
A SERIES OF LAYERS.

HOWEVER THE VEGETATED WALL NEEDS

TO BE CONSIDERED AS A PART OF AN IN-

TEGRATED BUILDING ENVELOPE. IF THE

WALL IS CONSIDERED AND ADD-ON IF THE

MONEY IS THERE, THEN THE WALL WILL
NOT BE AS SUCCESSFUL.

THIS IS THE DIFFERENCE BETWEEN DEC-
ORATION AND DECORATIVE. DECORATION
IS AN ADDITIVE ELEMENT AFTER THE
FACT. DECORATIVE IS IN ITS INTENT TO
BE INTEGRAL TO THE DESIGN, BUT IS NOT
NECESSARILY STRUCTURAL.

IN ARCHITECTURE THIS IS CONSIDERED

AS ORNAMENT. THIS CONCEPT OF MORE

OR LESS ORNAMENT IS WHAT CONTRIB-

UTED TO ENTIRE MOVEMENTS OF ARCHI-

TECTURE. THIS CAN LEAD INTO WHAT IS
CALLED TECTONICS.

THESE TECTONICS ARE OFTEN CLEAR

AND ORDERED, BEING CONSISTENT IN

IDEA, AND ORGANIZATION. IN THIS SENSE,

WHAT COULD BE THE ARCHITECTONICS OF
THE VEGETATED WALL?




FRAMEWORK FOR VEGETATED ASSEMBLIES. PERFORMANCE
e N

A23

PERFORMANCE CRITERIA

~

N DecisioN FACTOR
PLANTS AS PER-
FORMANCE BEFORE
DECORATION
CHeck DesiGN VEGETATEDW LisT oF CONSIDERATIONS
ASSEMBLY J
FRAMEWORK
AND
ANALYSIS
No PLANT
END
Torics FOR PERFORMANCE
LocaTioN:
INTERIOR OR THE EXTERIOR OF THE BUILDING OR OTHER
9 STRUCTURE CAN LEND ITSELF TO A TYPE OF USE )

USAGE:
THE MAIN PERFORMANCE-BASED FUNCTIONS OF A VEGETATED SYSTEM
ARE FOUND IN STORMWATER RETENTION AND SHADING OF THE BUILDING.
INTERIOR USES ARE OFTEN MORE FOR DECORATION.

. /
e N

MAINTENANCE:
THIS IS SPECIES BASED. PERFORMANCE SPECIES OFTEN HAVE

LESS MAINTENANCE THAN DECORATIVE PLANTS.

. /
. /

Choose WaLL w LisT oF CONSIDERATIONS

TYPE AND PLANT
SPECIE(S) J

IMPLEMENT IN
DESIGN
ITERATE WITH MAIN
FRAMEWORK

CRITERIA TO CONSIDER

MOVING FROM DECORATIVE AND TEC-
ToNICs (A22), THERE IS PERFORMANCE.

PERFORMANCE OFTEN HAS TO DO MUCH
WITH THE PLACE OR THE SITE, CLIMATE
AND MICRO-CLIMATES

SITE CAN CHANGE THE APPROPRIATE

QUALITIES OF THE DESIGN IN TERMS OF

BOTH HUMAN AND NON-HUMAN DESIGN

FACTORS. FOR EXAMPLE ZONING RE-

QUIREMENTS CAN BEGIN TO INFLUENCE

DIFFERENT REQUIREMENTS FOR PERFOR-
MANCE.

FOR EXAMPLE ZONING CAN INCLUDE OTH-
ER CONSIDERATIONS OF VALUE SYSTEMS
SUCH AS LEED.

PERFORMANCE IS NOT TIED TO THESE
REQUIREMENTS, BUT INSTEAD SHOULD BE
BEYOND THEM, TREATING THEM AS MET-
RICS AND CRITERIA, BUT NOT DECIDING
PROCESSES FOR DESIGN.

THESE QUESTIONS OF PERFORMANCE

CAN BE BEGIN TO INFLUENCE TECTONICS

AS A VERNACULAR OR AS LOCAL MATERI-

ALS THAT BECOME A PART OF THE BUILD-
ING ENVELOPE.

MORE PRAGMATIC QUESTION OF PERFOR-

MANCE IS THE COST OF A VEGETATED

WALLS. THIS OFTEN DRIVES THE PROJ-

ECT, HOWEVER THE LEVEL OF VEGETAT-

ED WALL CAN DRASTICALLY CHANGE THIS
QUESTION.

THE POINT IS THAT PERFORMANCE
SHOULD BE BALANCED WITH DECORATION
AS MUCH AS POSSIBLE.
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SITE ANALYSIS
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SCHEMATIC
\_ Y, APPENDICES A1-A5,
ASSOCIATED TASKS WITHIN
RecALL DATA ANALYSIS w
DECISION AND OPTIONS J
e N
FRAMEWORK
IDEATION \
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-~ ~ ~ APPENDICES A1-A5,
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ASSOCIATED TASKS WITHIN
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}:( REPRESENTATION)
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DECISION

|MPLEMENTATION
CRITERIA TO CONSIDER

w APPLICATION OF DESIGNED RESPONSE

EnD
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DecisioN FACTOR

SITE DESIGN IN
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DESIGN

/

Creck DesiGN VEGETATEDW LisT oF CONSIDERATIONS

AB

SITE ANALYSIS CRITERIA

ASSEMBLY J

FRAMEWORK
AND

ANALYSIS
No PLaNT

Torics FOR SITE ANALYSIS

PERFORMED WITH PRE-DESIGN
QUALITIES OF THE PHYSICAL SITE SHOULD ALWAYS BE DONE WITH
RESEARCH WORK IN PRE-DESIGN AS EACH INFORMS THE OTHER

-

CONSIDER DESIGN CONSTRAINTS
USE THE PROMPT OR CLIENT DESIRES TO BEGIN LIMITING THE DESIGN,
THIS CONTEXTUALIZES THE PROBLEM AND ALLOWS FOR IDEAS TO BE
FOUND IN THE BOUNDARIES OF THESE CONDITIONS AND LIMITS

~

\
é CONTEXT:

SURROUNDINGS, CLIMATE, TIME, HISTORICAL CONTEXT, AND
OTHER TOPICS CAN BEGIN TO CONTEXTUALIZE THE SITE

N

/

CHoose WALL w

LisT oF CONSIDERATIONS

TYPE AND PLANT
SPECIE(S) J

IMPLEMENT IN
DESIGN
ITERATE WITH MAIN
FRAMEWORK

CRITERIA TO CONSIDER

WHERE DOES THE SITE END?

THE SITE IS A COMBINATION OF A NUM-

BER OF FACTORS AND SHOULD NOT BE

LIMITED BY THE PHYSICAL VIEWS OR CON-
STRAINTS OF THE SITE.

THESE NON-PHYSICAL CONSIDERATIONS

ARE PLACES THAT INSPIRATION CAN BE

DRAWN FROM TO CREATE ORDER OR ORI-

ENTATION WITHIN THE SITE WHILE MAIN-

TAIN A REFERENCE TO A LARGER ARCHI-
TECTURAL FABRIC.

CLIMATIC CONCERNS

THE SITE HAS LOCAL CONDITIONS THAT
DESIGNS NEED TO RESPOND TO BE A
MORE COMPLETE DESIGN.

CLIMATE AND WEATHER ALSO HELP TO

DETERMINE WHICH SPECIES AND TYPES

OF PLANTS THAT WOULD BE PICKED FOR
VEGETATED ROOFS AND WALLS

THE DESIGNED RESPONSE

THESE TWO THINGS COMBINED MAKE THE
DESIGNED RESPONSE.

THE DESIGNED RESPONSE REFLECTS THE

PLACE THAT THE PROJECT WAS DESIGNED

FOR RATHER THAN ATTEMPTING TO BE

SOME UNIVERSAL ANSWER TO A VERY
SPECIFIC PLACE.

THE DESIGNED RESPONSE IS REFLEC-

TIVE OF THE ENVIRONMENT IN WHICH IT

IS DESIGNED FOR AND SUBSEQUENTLY
PLACED.
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/

Creck DesiGN VEGETATEDW LisT oF CONSIDERATIONS

AC

Pre-DesiGN CRITERIA
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|

FRAMEWORK
AND

ANALYSIS
No PLanT

Torics FOR PrRe-DEsIGN

-

PERFORM RESEARCH
THIS IS ON TOPICS RELATED TO OR DESIRED IN THE SITE
ANALYSIS OR PROMPT CONSIDERATIONS

~

.

/ ACKNOWLEDGE DESIGN CONSTRAINTS

THIS WERE FOUND IN THE SITE ANALYSIS AND A EITHER PHYSICAL SITE

RESTRICTIONS OR OTHER RESTRICTION PLACED ON THE WORK BY THE
CLIENT OR LOCALITY

N

/
~

/

-

ACKNOWLEDGE AVAILABLE MATERIALS
THE MATERIALS AVAILABLE ARE DEPENDENT ON BOTH THE
LOCATION AND THE BUDGET OR CLIENT NEEDS

N

~

/

/
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IMPLEMENT IN
DESIGN
ITERATE WITH MAIN
FRAMEWORK

CRITERIA TO CONSIDER

THIS IS THE TIME TO COLLECT ALL OF THE

RELEVANT INFORMATION THAT YOU CAN

FIND TO INFORM YOUR DESIGN AND THE
PROCESS OF THE CURRENT WORK.

PREFORM RESEARCH, DETERMINE AND

RESPECT DESIGN CONSTRAINTS, DETER-

MINE AND FIND AVAILABLE OF APPROPRI-
ATE MATERIALS.

RESEARCH CAN BE DONE IN DESIGN

PRACTICES, ARCHITECTURAL TYPOLO-

GIES, SPECIFIC ARCHITECTS THAT INFLU-

ENCE YOUR WORK, BUILDING SYSTEMS TO
INCLUDE.

CONSTRAINTS COME FROM A COMBI-
NATION OF THE PROMPTS OR CLIENT
DESIRES AS WELL AS CONSTRAINTS OR
IDEAS OR INTERESTS YOU BRING TO THE
PROJECT AS WELL. THE PROMPT MAY ASK
FOR YOU TO DESIGN A SPACE, BUT HOW
AND WHAT AND WHY DO YOU MAKE THAT
DESIGNED RESPONSE UNIQUE?

MATERIALS ARE OFTEN AN APPROPRI-

ATE WAY TO BRING CONSTRAINTS TO THE

PHYSICAL SPACE AND BRING CERTAIN

MEANINGS WITH THEM AS A PART OF

THEIR TRADITIONAL USAGE. SOME GOOD

ONES TO START WITH ARE CONCRETE,
WOOD, AND METAL

SOME INTERESTING ARCHITECTS:

ALVAR AALTO, CALATRAVA,

GLEN MurcuTT, CORBUISER,
WaLTER GRopPIUS, MIES VAN DER ROHE,
DaniEL  LiBEskiND, RIcHARD MEIER,

NormMAN FosTER, RENZO PiaNo,
Luis BARRAGAN, LEGORETTA,
Frank LLoyD WRIGHT,
Louis SULLIVAN,
BUCKMINSTER FULLER,

AND JOSEF ALBERS
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SCHEMATIC DESIGN
IN TERMS OF
DESIGN

Creck DesiGN VEGETATEDW LisT oF CONSIDERATIONS

AD

-

ScHemMATIC DEsIGN CRITERIA

~

ASSEMBLY

)

FRAMEWORK
AND

ANALYSIS
No PLaNT

Torics FOR ScHEMATIC DESIGN

-

USES THE NEXT THREE TOPICS JOINTLY:
IDEATION, CHARACTERISTIC COLLECTION, AND REPRESENTATION
TO MAKE THE FOURTH: ITERATIONS

~

EXPLORATION BY DOING
SKETCHES, DRAWINGS, (PLAN, SECTION, ELEVATION), CONSTRUCTED

DRAWINGS, ISOMETRICS, MODELS (BOTH MASSING AND STRUCTURAL), OF
K DIFFERENT VERSIONS OR ITERATIONS

/

/
~

-

QUESTIONS:
THESE DRAWINGS, MODELS AND METHODS AS QUESTIONS OF THE
DESIGN TO UNDERSTAND AND ARE NOT REPLICAS OF A FINAL

~

/

CHoose WALL w

LisT oF CONSIDERATIONS

SPECIE(S)

TYPE AND PLANT J

IMPLEMENT IN
DESIGN
ITERATE WITH MAIN
FRAMEWORK

CRITERIA TO CONSIDER

SCHEMATIC DESIGN IS THE METHOD OF

TAKING INFORMATION AND BEGINNING TO

MAKE A DESIGNED RESPONSE TO THE

SITE ANALYSIS AND PRE-DESIGN INFOR-
MATION GATHERING.

THIS MEANS SYNTHESIZING INFORMATION

AND USING EXPERIENCE, OR INTUITION,

ALONG WITH REFERENCES TO MAKE AN

ARCHITECTURAL INTERVENTION INTO A
SITE.

THIS PROCESS OF SCHEMATIC DESIGN
USES FOUR MAJOR TECHNIQUES TO
MAINTAIN A SYSTEMATIC APPROACH TO
EXPLORING AND UNDERSTANDING A PER-
SONAL INTERACTION WITH ARCHITECTURE

DIAGRAMMING
IS OFTEN TRANSLATING IDEAS INTO SIM-
PLE REPRESENTATIONS ON PAPER. THESE
CAN BE REFINED OF NOT, BUT ARE USED
TO GET AN IDEA OUT AND BEGIN TO EN-
GAGE IT ON PAPER

SKETCHING
IS NOT ABOUT LITERALLY RECORDING
WHAT IS PRESENT ON A SITE OR THOUGHT,
BUT IS ABOUT CAPTURING THE ESSENCE
OF WHAT AN IDEA IS IN A MORE DETAILED
MANNER THAN A DIAGRAM. THESE ARE
OFTEN DONE IN A SKETCHBOOK

DRAWING
IS HOW WE AS STUDENTS OF ARCHITEC-
TURE WORK THROUGH MORE AND MORE
LAYER OF COMPLEXITY. DRAWINGS ARE
A SET OF STANDARD TYPES THAT HELP
OTHERS TO UNDERSTAND OUR IDEAS AT
CERTAIN SCALES.

MOoDELING
IS DONE CONCURRENTLY WITH ALL OF THE
OTHER TYPES OF 2 DIMENSIONAL REPRE-
SENTATION AND ARE USED TO EXPLORE
QUESTIONS THAT ARE NOT PRESENT IN
DRAWINGS
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e N

DecisioN FACTOR

PROCESS OF
IDEATION IN TERMS
OF DESIGN

/

Creck DesiGN VEGETATEDW LisT oF CONSIDERATIONS

AE

-

IDEATION DESIGN CRITERIA

~

ASSEMBLY J
FRAMEWORK
AND
ANALYSIS
No PLanT
ENnD
Torics FOR IDEATION
IDEAS:
GATHER IDEAS FROM THE BOUNDARIES OF OTHER TOPICS AS THE
9 OVERLAPS MAKE INTERESTING QUESTIONS FOR IDEAS )
PRINCIPLES:

DECIDE ON PRIMARY AND SECONDARY DESIGN DECISIONS AND PRINCI-
PLES. WHAT DRIVES THE DESIGN AND WHAT ARE SUPPORTING FEATURES
9 THAT WILL GIVE WAY TO THE MAIN IDEA? )
MEeTHODS:

DO NOT LIMIT IDEAS FOR FEASIBILITY. UNPLAUSIBLE IDEAS CAN

9 BE MADE PLAUSIBLE WITH REFINEMENT THROUGH THE PROCESS

Choose WAaLL w LisT oF CONSIDERATIONS

TYPE AND PLANT
SPECIE(S) J

IMPLEMENT IN
DESIGN
ITERATE WITH MAIN
FRAMEWORK

CRITERIA TO CONSIDER

IDEAS CAN COME FROM A VARIETY OF

SOURCES; HOWEVER | HAVE FOUND THAT

IDEAS ARE OFTEN ROOTED IN PAST EXPE-
RIENCES.

THESE PAST EXPERIENCES REVEAL TOP-

ICS THAT WE HAVE BEEN INTERESTED IN

BEFORE, BUT THEN NEW OR INTRIGUING

IDEAS CAN COME FROM THE INTERSEC-
TION OF DIFFERENT TOPICS.

WE USE THESE EXPERIENCES, BOTH
PHYSICAL AND METAPHYSICAL TO UNDER-
STAND THE WORLD AROUND US.

THIS IS WHY VISITING YOUR SITE, OR
TALKING TO CLIENTS AND OTHERS WHO
ARE FAMILIAR WITH SIMILAR WORK IS
CRITICAL TO THE DESIGN PROCESS.
GATHERING INSPIRATION FROM MULTI-
PLE SOURCES: INTERNET, OTHER PEO-
PLE WITH VEGETATED WALL ASSEMBLIES,
BUILDINGS WITH VEGETATED WALLS

THESE PAST EXPERIENCES WILL REVEAL

THE PRINCIPLES THAT ARE USED TO OR-

GANIZE AND PROVIDE GUIDANCE FOR

PROJECTS. THESE EXPERIENCES ARE

ROOTED IN INTERESTS OR OTHER THAT

ARE THEN APPLIED LINES OF INQUIRY TO
THE LARGER PROFESSION

PERSONALLY THIS TRANSLATED TO VEGE-
TATED ARCHITECTURE AS | HAVE ALWAYS
FOUND PLANTS AND NATURE AS AN IN-
TERESTING PART OF OUR LIVES. THEN
COLOR THEORY WAS USED TO ORGANIZE
THE INQUIRY INTO THESE PLANTS.

THESE THEN ARE APPLIED TO AN AREA OF
ARCHITECTURE: THE BUILDING ENVELOPE
AND HOW THESE INTERACT WITH OUR EX-
PERIENCE OF ARCHITECTURE, RESULTING
IN THE STUDY OF VEGETATED ASSEMBLIES
SUCH AS GREEN WALLS AND ROOFS
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CHARACTERISTIC COLLECTION CRITERIA

N DecisioN FACTOR
CHARACTERISTIC
COLLECTION IN
DESIGN
Creck DesiGN VEGETATEDW LisT oF CONSIDERATIONS
ASSEMBLY J
FRAMEWORK
AND
ANALYSIS
No PLaNT
ENnD
Torics FOR CHARACTERISTIC COLLECTION

MAIN TOPIC:

CHARACTERISTICS OF THE TYPOLOGY BEING USED TO INFLUENCE

9 THE MAIN DESIGN FEATURES )
SECONDARY TOPICS:

OTHER TOPICS AND THEIR CHARACTERISTICS THAT ARE USED IN REFER-

ENCE TO THE MAIN TOPIC. FOR EXAMPLE COLOR THEORY ASS IT RELATES
TO VEGETATED ASSEMBLIES

CHARACTERISTICS OF THE SITE AND FROM PRE-DESIGN
THESE TOPICS ARE MORE PRAGMATIC AND HELP TO INFORM THE
K IMPLEMENTATION OF THE IDEAS /

Choose WaLL w LisT oF CONSIDERATIONS

TYPE AND PLANT
SPECIE(S) J

IMPLEMENT IN
DESIGN
ITERATE WITH MAIN
FRAMEWORK

CRITERIA TO CONSIDER

THIS COLLECTION OF CHARACTERISTICS

WAS HINTED AT IN PREVIOUS SECTIONS,

AND STARTS WITH UNDERSTANDING A HI-

ERARCHY OF TOPICS OR IDEAS AND HOW

THEY RESPOND TO THE SITE CONDITIONS
AND INTENT.

MaIN Toric
TYPOLOGIES OR GENERAL TOPICS OR
CONSIDERATIONS OF ARCHITECTURE:

TYPOLOGY EXAMPLES
LIBRARY, SCHOOL, MUSEUM, ETC

GENERAL TOPICS

LIGHT, STRUCTURE, ENVIRONMENT,

RITUAL, MOVEMENT, THRESHOLD,
NATURE (PLANTS), ETC

SECONDARY ToPICS
IDEAS OR TOPICS THAT INFLUENCE, IN-
FORM, OR LIMIT THE MAIN TOPIC BUT DO
NOT SUPERSEDE IT AS DESIGNED RESULTS
ARE IN REFERENCE TO THE MAIN TOPIC.
THESE TOPICS ARE OFTEN SUB-AREAS OF
LARGER TOPICS, FOR EXAMPLE COLOR
THOERY AS A PART OF COLOR OR GRAPH-
ICS.

DEesiGNED RESPONSE
USING THE SITE AND THE MAIN TOPICS TO
INFORM EACH OTHER.

THIS MAKES THE DESIGN OF A PLACE AND
IN ITS PLACE, RATHER THAN DESIGNED
FROM A FAR.

HAVING THE SITE AND THE CONDITIONS

SUCH AS CLIMATE THEN TO HELP FUR-

THER DEFINE THE TYPOLOGY OR MAIN

QUALITIES THAT ARE PRESENT IN THE DE-
SIGNED RESPONSE.

AF
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e N
DecisioN FACTOR
>
ProJecT CRITERIA
IN
DESIGN
\ J

Creck DesiGN VEGETATEDW LisT oF CONSIDERATIONS

AG

ProJect CRITERIA

~

THIS IS THE CRITERIA THAT IS DEFINED
FROM THE PROMPT OR FROM THE CLIENT

ASSEMBLY J
|

FRAMEWORK
AND

ANALYSIS
No PLanT

Torics FOR PRoJECT CRITERIA

-

OBJECT:
THIS IS THE THING THAT IS BEING DESIGNED AND THE CHARAC-
TERISTICS THAT ARE ASSOCIATED WITH IT

~

.
/ SUBJECT:

THE PERSON THAT IS DESIGNING OR CONTRIBUTING TO THE DESIGN OF
THE OBJECT. THIS INCLUDES THE PROCESSES THAT ARE USED TO DESIGN
K THE OBJECT OR PROJECT AT HAND

/
~

/

-

MATTER:
THE CHARACTERISTICS OR PROPERTIES OF THE DESIGN INDEPEN-
DENT OF THE FORM OF THE PROJECT

~

. /

/

CHoose WALL w

LisT oF CONSIDERATIONS

THIS LIST IS IN NO WAY ALL-INCLUSIVE,
BUT:
THINGS THAT CAN BE INCLUDED IN A
PROJECT OR COULD BE CONSIDERED:

LIGHT
SOUND
STAIRS

PASSIVE DESIGN
NATURE
FORM
FUNCTION
WOOD
METALS
HISTORY
VEGETATION
TOPOGRAPHY
ACTIVE DESIGN
ESSENCE
MOISTURE
WIND
LOADING
ECOSYSTEMS

THESE CAN BE GROUPED INTO AREAS AS
GENERAL TOPICS:

URBAN DESIGN
SUSTAINABLE DESIGN
CONTEXT
SITE
CLIMATE
CLIENT NEEDS

TYPE AND PLANT
SPECIE(S) J

IMPLEMENT IN
DESIGN
ITERATE WITH MAIN
FRAMEWORK

CRITERIA TO CONSIDER

PROGRAM
PROGRAMME
COMMUNITY INVOLVEMENT
TECHNOLOGY
BUILDING TECHNOLOGIES
MATERIALS
STRUCTURE
CODE
OTHER REGULATIONS




FRAMEWORK FOR VEGETATED ASSEMBLIES. REPRESENTATION AH
N DecisioN FACTOR
REPRESENTATION
IN
DESIGN
% REPRESENTATION CRITERIA
THIS IS NOT AND EXHAUSTIVE LIST OF
WHAT TO CONSIDER IN REPRESENTATION:
CHeck DEsIGN VEGETATED LisT oF CONSIDERATIONS
ASSEMBLY J DIFFERENT LEVELS OF REPRESENTATION
| AND REFINEMENT:
DIAGRAMMING, DRAWING
VIEWS: EYE-LEVEL, ARIEL, WORM’'S-EYE,
FRAMEWORK
AND DISTORTION, VIEW FRAMING, VIGNETTES,
VIEW OR DRAWING COMBINATIONS, COM-
ANALYSIS
No PLANT POSITES AND SIMULTANEOUS VIEWS
ENnD

MODELING:  MASSING, CONTEXTUAL,

LIGHT, ATMOSPHERIC, CONTRAST

Toprics FOR REPRESENTATION EDITING
UNDERSTANDING NEGATIVE SPACE, SE-
e ™ LECTION, TRANSPARENCY, SKELETON
MEeTHODS: PROJECTIONS, DISASSEMLBIES, AND EX-
CONVENTIONAL DRAWINGS, VIEW SELECTION, MODELING, PLODAMETRICS
EDITING, DIAGRAMMING, MEDIA MANIPULATION

- j DIAGRAMMING IS USED TO EXPLAIN AB-
4 N\ STRACTION, SYMBOLS, RELATIONSHIPS,

CONTEXT:
REPRESENTATION IS DIFFERENT IN DIFFERENT PERIODS OF TIME AND IS
THE RESULT OF OUR PAST EXPERIENCES AND OUR STEPS TOWARD
MASTERY OF TECHNIQUE

. /
e N

IN DESIGN:
THIS IS THE PROCESS OF SEEING, THINKING, COMMUNICATION,

OF DIMENSIONS, AND EXPLORATIONS

. /
. /

Choose WaLL w LisT oF CONSIDERATIONS

TYPE AND PLANT
SPECIE(S) J

IMPLEMENT IN
DESIGN
ITERATE WITH MAIN
FRAMEWORK

CRITERIA TO CONSIDER

CLASSIFICATIONS, HIERARCHY, DYNAMICS
OR MOVEMENT, TRANSFORMATIONS AND
PROCESSES

THE FRAMEWORK IS AN EXAMPLE OF AN
EXTENSIVE PROCESS DIAGRAMMING

COMPUTER

ANALOG AND DIGITAL TECHNIQUES AND
PROGRAMS HAVE DIFFERENT USES AND
NEEDS

CoMPOSITION

LOOK AT COMPETITIONS AND OTHER
METHODS TO SEE HOW TO COMPOSE
BOARDS AND OTHER MULTI-USE DRAW-
INGS




FRAMEWORK FOR VEGETATED ASSEMBLIES. ITERATION

e N

DecisioN FACTOR
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IN
DESIGN

/

Creck DesiGN VEGETATEDW LisT oF CONSIDERATIONS

Al

ITERATION CRITERIA

ASSEMBLY J
FRAMEWORK
AND
ANALYSIS
No PLanT
ENnD
Torics FOR ITERATION
VISUALIZATION
RAPIDLY CREATE MODELS AND SKETCHES TO HELP VISUALIZE THE
9 PROJECT AND OBJECT OF DESIGN )
REFINE
REFINE SKETCHES AND MODEL MAKING, WHILE CONSIDERING DESIGN
ELEMENTS AND FACTORS COMPLETED IN THE SITE ANALYSIS AND
9 PRE-DESIGN PHASES )
PARAMETER
ITERATE ON STRONGER IDEAS BY COMBINING IDEAS AS FOUND
9 APPROPRIATE )

CHoose WALL w

LisT oF CONSIDERATIONS

TYPE AND PLANT
SPECIE(S) J

IMPLEMENT IN
DESIGN
ITERATE WITH MAIN
FRAMEWORK

CRITERIA TO CONSIDER

ITERATIONS ARE VARIANTS OF IDEAS THAT
CAN BE BASED ON SIMILAR IDEAS, BUT
HAVE DIFFERENT METHODS OF EXPRES-
SION. NOT ALL BUILDING, CARS, EVEN
PENS, LOOK THE SAME. FURTHER, NOT
ALL OF THE DESIGNED OBJECTS IN OUR
WORLD ARE MADE WITH SOME SORT OF
REVISION OR ALTERATIONS.

THESE SYSTEMATIC CHANGES TO A DE-
SIGN IN RESPONSE TO DIFFERENT CRITE-
RIA MAKE OUR SERIES OF ITERATIONS.

THE PROCESS OF ITERATING IS CRITICAL
TO THE DESIGN PROCESS.

THIS MEANS THAT A DESIGN IS NOT OP-

TIMIZED AS A FINAL SOLUTION. FOR THAT

MATTER DESIGN IS NOT A PROBLEM TO BE

SOLVED, BUT RATHER A PROCESS TO BE
EXPLORED.

ITERATING IS A CYCLICAL PROCESS THAT
HELPS DESIGNS TO NOT ONLY DISCOVER,
BUT THEN REFINE AND THEN UNDERSTAND
WHAT IS IMPORTANT IN A DESIGN, HOW IT
CAN BE IMPROVED, OR HOW IDEAS CAN
BE COMBINED OR ALTERED AS DESIRED.

THIS REQUIRES THAT WE VISUALIZE

SOMETHING, A DESIGNED RESPONSE IN

OUR MIND, BRINGING TOGETHER INFOR-

MATION FROM A NUMBER OF SOURCES

TOGETHER. THEN, WITH THIS INFORMA-

TION YOU BEGIN TO REPRESENT THESE
IDEAS TO OTHERS.

THIS REQUIRES THAT WE HAVE SOME
METHOD FOR MAKING DECISIONS ABOUT
OUR DESIGNS. THIS CAN BE DONE US-
ING THE PRE-DESIGN IDEAS, DESIRED
CHARACTERISTICS, PROJECT CRITERIA,
OR OTHER BROADER METHODS SUCH AS
CHOOSING BY ADVANTAGES.
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EVALUATING
ITERATION IN
DESIGN
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ASSEMBLY

EvaLuaTiON CRITERIA

)

FRAMEWORK
AND
ANALYSIS

No PLaNT

Torics FOR EVALUATING ITERATIONS

-

ITERATIONS AND CRITERIA
REVIEW THE ITERATIONS FOR EACH ABILITY TO MEET THE NEEDS
OF THE IDEA AND OF THE PROMPT

~

N
-

N

DecisIoN:

DECIDE ON STRONGER ITERATIONS VS. WEAKER ONES, GATHER NEEDED
FEEDBACK FROM THE PARTIES INVOLVED OR FROM THE IDEA THAT IS

INFORMING THE PROJECT

/
~

/

-

MEeTHOD:

CHOOSING BY ADVANTAGES IS A QUALITATIVE ASSESSMENT
METHOD FOR ITERATIONS USING CONTEXT OF THE OBJECT

~

/
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THE PROCESS OF EVALUATION IS BASED
IN CREATING THE DESIGNED RESPONSE

DEPENDING ON WHAT SORT OF IDEAS YOU

HAVE AND WHAT SITE AND CONTEXT OR

CLIMATE YOU HAVE, CERTAIN DESIGNS

ARE MORE APPROPRIATE. THIS IS WHAT

MAKES A DESIGNED RESPONSE MORE

COMPELLING THAN A DISTANCED AND UN-
INFORMED DESIGN.

SINCE IT WOULD BE NEARLY IMPOSSIBLE
TO DETERMINE WHAT TO EVALUATE BY,
HERE IS AN EXAMPLE!

PEN AND THE PENCIL:

PEN: INK, PERMANENT LINE AND DARK
COLOR

PENCIL: GRAPHITE, NON-PERMANENT LINE
AND , GREY COLOR

DEPENDING ON THE NEEDS OF THE SIT-
UATION, A POSITIVE ATTRIBUTE MIGHT BE
LESS HELPFUL LATER.

PERMANENT INK MIGHT BE A PROBLEM IF

I NEED TO ERASE, BUT | MIGHT ENJOY TO

PERMANENT NATURE OF THE INK IN HOW
IT HELPS ME DESIGN.

PENS DO NOT WORK IN SPACE WITHOUT

SOME KIND OF PRESSURIZATION. PENCILS

CAN BE USED IN SPACE, HOWEVER THE

GRAPHITE CAN CAUSE FIRES IN HIGH OX-
YGEN ENVIRONMENTS.

THE COLORS OF LINES VARY BY TYPE OF
INK AND GRAPHITE TYPE, SO IT IS UP TO
PREFERENCE AND NEED.

THE SITUATION OR CONTEXT HELPS TO

DETERMINE THE BETTER COURSE OF DE-

SIGN EACH TIME. USING THE SAME DE-

SIGN FOR EVERY SITUATION CAN CAUSE
ISSUES.

AJ
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DecisioN FACTOR

CHOOSING
ITERATION
IN DESIGN

/

Creck DesiGN VEGETATEDW LisT oF CONSIDERATIONS

AK

-

CHoOSING ITERATION CRITERIA

~

ASSEMBLY

)

FRAMEWORK
AND

ANALYSIS
No PLanT

Torics FOR CHOOSING ITERATIONS

IDEAL
DOES THE DESIGN MEET THE IDEA AND ITS CHARACTERISTICS AS
YOU HAVE DESIRED?

~

AV

CONTEXT
WHAT IS THE DESIGN ATTEMPTING TO DO AGAINST WHAT IT IS ASKING
TO DO? ONE DESIGN THAT WORK WELL ONE TIME MIGHT NOT FIT IN A
DIFFERENT CONTEXT OR PLACE OR SET OF CONDITIONS

/
~

N
-

N

NECESSITY OR AESTHETIC
WHAT DID THE SITUATION CALL FOR AND DOES THE DESIGN RE-
SPOND TO THE CONDITIONS AS A DESIGNED RESPONSE?

/
~

/

/
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N

NOW THAT THE EVALUATION CRITERIA
ARE CHOSEN, NOW ITERATIONS CAN BE
REDUCED OR COMBINED TO MEET OUR
IDEAS, CONTEXT AND NECESSITY FOR THE
DESIGNED RESPONSE

THESE THREE THINGS HAVE A CERTAIN
HIERARCHY THAT CAN HELP TO CHOOSE
USEFUL OR APPROPRIATE ITERATIONS.

THE IDEAL IS THE FIRST LAYER. DOES THE

IDEA OR THE DESIGN MEET THE CONSID-

ERATIONS AS YOU AND THE PROMPT OR
PROJECT WERE DEFINED?

IF ITERATION MEET THE IDEAS OR CON-
CEPTS YOU HAVE CHOSEN AS THE
DESIGNER!

THESE IDEAS BEGIN TO BE REFINED OR

REMOVED BASED ON THE CONTEXT AND

CONDITIONS OF THE SITE. THIS DOES

NOT MEAN LOOKING FOR NEGATIVES, BUT

RATHER DISCOVERING WHAT WORKS, OR

WHAT CAN BE CHANGED TO PERFORM OR
RESPOND BETTER

THIS IS WHERE CHOOSING BY ADVANTAG-
ES BECOMES USEFUL IN UNDERSTANDING
WHAT IS POSITIVE IN EACH, AS DEPEND-
ING ON THE CONTEXT A ITERATION MAY BE
MORE OR LESS APPROPRIATE AT A TIME.

IF AFTER CONTEXT OF THE SITE MULTIPLE

ITERATION EXIST, THE NECESSITY OF THE

DESIGNS CAN BE REVIEWED. BASICALLY,

IT MIGHT BE MEETING STANDARDS OR RE-

QUIREMENTS, BUT IS THE PROJECT GOING

BEYOND THE MINIMUM AND IS IT AESTHET-
ICALLY PLEASING?

WHILE THERE IS A HIERARCHY OR ORDER
OF CONSIDERING EACH ITERATIONS, IT IS
THE BALANCE OF ALL OF THESE THAT AL-
LOW AN ITERATION TO BE CHOSEN FOR
FURTHER REFINEMENT AND REVIEW.




FRAMEWORK FOR VEGETATED ASSEMBLIES:. IMPLEMENTATION AL
N DecisioN FACTOR
IMPLEMENTATION
IN DESIGN
% IMPLEMENTATION CRITERIA
IMPLEMENTATION IS NOT MINDLESSLY
w PRODUCING DRAWINGS OR OTHER REP-
CHeck DEsIGN VEGETATED LisT oF CONSIDERATIONS RESENTATIONS. THE IDEAS ARE STILL BE-
AsSEMBLY J ING REVIEWED AND REFINED
| ToPiCsS OF THE PROJECT ARE BUILDING
ON EACH OTHER DURING THE WHOLE
PROCESS, WHILE STILL LOOKING FOR
FRAMEWORK
AND HOW AN IDEA CAN BEGIN TO TAKE FORM.
ANALYSIS
No PLANT £ WHILE DRAWING IS CRITICAL TO THE
ND REPRESENTATION AND DESIGN PROCESS,
THEY NEED THE THIRD DIMENSION, THUS
MODELING.
Torics FOR IMPLEMENTATION THESE MODELS ASK A QUESTION OF THE
PROJECT AND ARE NOT MADE TO SIMPLY
e ™ PRESENT CONDITIONS. THESE MODELS

MopEL:

MAKE LOW FIDELITY PROTOTYPES, IN ORDER TO CONSIDER FORM
9 IN THREE DIMENSIONS )
CIRCULAR PROCESS:

CONSIDER ITERATION PHASE AGAIN AFTER GATHERING MORE

INFORMATION FROM BUILDING MODELS. THIS ALLOWS FOR THE REFINE-
MENT OF IDEAS

. /
e N

RE-CONSIDER
CONSIDER ORIGINAL DESIGN DECISIONS AND PRINCIPLES, AND

SEE IF THEY ARE CONSISTENT OR HAVE CHANGED THEN BUILD IT

. /
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LOOK AT CONNECTIONS AND VOLUME OF
SPACE TO GAIN GREATER UNDERSTAND-
ING OF A DESIGN

THIS PROCESS USES THE INTERACTION OF

DRAWING AND MODELING AND HOW EACH

INFORMED THE OTHER TO BEGIN TO FIND
AREAS FOR IMPROVEMENT.

OVER TIME, THESE DIFFERENT MODELS
AND DRAWINGS BECOME MORE REFINED
AS EACH ARE INFORMED BY THE OTHER
WHEN LOOKING AT A SINGLE ITERATION

AFTER RE-CONSIDERING THE DESIGN

INDIVIDUALLY, PEER REVIEW AND CLIENT

REVIEW ARE SUED TO DEFINE AND REFINE

THE DESIGNED RESPONSE AND REPRE-
SENTATIONS

FrRoM THESE CRITIQUES, ONCE A PROJ-

ECT IS COMPLETE OR IT IS TIME TO PRES-

ENT, MODELS AND REPRESENTATIONS

ARE MADE OF THE REFINED AND IMPLE-
MENTED ITERATION.
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N DecisioN FACTOR
CHOOSING BY
ADVANTAGES
IN DESIGN
% CHOOSING BY ADVANTAGES
THIS PROCESS ALLOWS THE DESIGN-
ER TO REVISIT OR REVIEW ITERATIONS
CHeck DEsIGN VEGETATED LisT oF CONSIDERATIONS BY COMBINING POSITIVE ATTRIBUTES OR
AsSEMBLY J CHARACTERISTICS AND MAKE A FUNDA-
| MENTALLY NEW ITERATION FOR REVIEW IN
THE DESIGN PROCESS
THE ITERATIONS ARE REVIEWED AS THE
FRAMEWORK
AND SUM OF THEIR PARTS NOT AS INDIVIDUAL
CHARACTERISTICS ISOLATED FROM THE
ANALYSIS
No PLANT ITERATION.
ENnD
INDIVIDUAL CHARACTERISTICS ARE RE-
VIEWED AND SELECTED BASED ON THE
e ™\ SITE AND OTHER CONTEXTS SO THAT
Torics FOR CHOOSING BY ADVANTAGES THEY ARE BASED IN REFERENCE RATHER
THAN INDIVUDAL PERFORMANCE

CRITERIA
LIST THE CRITERIA THAT IS NEEDED BOTH BY THE PROMPT AND
K BY THE DESIRES OF THE DESIGNER /
BY ADVANTAGES
THIS MEANS THAT ITERATIONS ARE SELECTED FOR THE POSITIVE ATTRI-

BUTES THEY HAVE TO THE DESIGN, RATHER THAN ELIMINATING ONES THAT
HAVE NEGATIVE RESULT, THINGS ARE SIMPLY MORE POSITIVE

e N

IMPLEMENT OR COMBINE
IDEAS CAN BE SELECTED AS A WHOLE OR CAN BE COMBINED TO
SEE IF THE ADVANTAGES OF EACH CAN BE INCREASED TOGETHER

. /
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N

THIS MUST BE GROUNDED IN RELEVANT
AND USEFUL OR PURPOSEFUL FACTS AND
REFERENCE ON THE BASIS OF RELATIVE
DEGREES OF POSITIVENESS, RATHER
THAN ONE BEING A NEGATIVE TO OTHERS.

THE REFERENCE OF RELEVANT CHARAC-
TERISTICS OR FACTORS IN DESIGN MAKES
SURE THAT LARGE ABSTRACTIONS ARE
NOT INHERENTLY SELECTED OVER MORE
PRAGMATIC SOLUTIONS.

THIS IS WHY IT IS IMPORTANT TO INCLUDE
NOT ONLY THE INDIVIDUAL DESIGNER, BUT
ALSO OTHER DESIGNERS AND THEN THE
CLIENT OR OTHER INTERESTED PARTIES
AS THEY CAN EXPLAIN AND PROVIDE IN-
SIGHT INTO THE IMPORTANCE OR POSI-
TIVE NATURE OF POSSIBLE ATTRIBUTES
OR SELECTED CHARACTERISTICS.

IN SUMMARY THIS METHOD IS TO REMOVE
THE ASSUMPTION THAT CERTAIN METH-
ODS, CHARACTERISTICS OR CRITERIA ARE
NOT INHERENTLY SUPERIOR, BUT THAT
EACH HAS POSITIVE ATTRIBUTES BASED
ON THE CONTEXT OF THE DESIGN INTEN-
TIONS AND THE INDIVIDUAL ITERATION.

/
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DecisioN FACTOR

THE STuDIO
MEeTHOD
IN DESIGN

/
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Stupio MeTHoD CRITERIA

~

ASSEMBLY J

FRAMEWORK
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Torics FOR THE STubio METHOD

e N

STUDENTS
WORK AS PART OF A DISCIPLINE AND SEEK TO UNDERSTAND
K TECHNIQUES AND METHODS FOR THE FUTURE /
A PERMANENT PLACE
STUDIO SERVES AS A PLACE THAT A STUDENT CAN SAFELY EXPLORE AND

MAKE. THIS IS A PERSONAL DESK THAT IS AVAILABLE AT ALL TIMES AS THE
DESIGN PROCESS IS NEITHER LINEAR NOR CONSTANT

COMMUNITY
STUDENTS AND THE PROFESSORS WORK TOGETHER TO LEARN
AND MOVE FORWARD TOGETHER IN THE CONTEXT OF DESIGN

.
. /
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MAIN IDEAS FROM EXPERIENCING STUDIO
IN THE BAUHAUS METHOD AT VT:

BOTH THE STUDENTS AND THE FACUL-
TY SHARE IN THE DEVELOPMENT OF THE
STUDIO CULTURE

THIS CULTURE IS CONDUCIVE TO DISCI-
PLINED WORK THAT MELDS DIFFERENT
ASPECTS OF EXPERIENCE

TIME AND SPACE ARE REQUIRED TO GIVE
DESIGNERS ADEQUATE CONDITIONS TO
EXPLORE THE DISCIPLINE

DiscussiON, WRITING, REPRESENTA-
TION, AND MAKING ARE INTEGRAL TO THE
DESIGN PROCESS

STUDENTS ARE SELF-RELIANT ~ WITH
PEERS FOR SUPPORT, AND DESIGNS ARE
SELF-DRIVEN WITH CRITICISM

A LINE OF INQUIRY IS ESTABLISHED FROM
WORK, NOT FINAL, DISCRETE PROJECTS

FACULTY MEMBERS ARE MENTORS THAT
ALL STUDENTS CAN ENGAGE WITH

A ROUTINE OF SUPPLEMENTAL LECTURES
TO INFUSE IDEAS INTO THE STUDIO

DEVELOP A QUESTION OR LINE OF INQUI-
RY FOR LIFE ENGAGEMENT IN THE PRO-
FESSION

STUDENTS AND YOUNG PROFESSIONALS
ARE THE CONTINUATION OF THE DISCI-
PLINE

ALL STUDENTS HAVE POTENTIAL TO DRIVE
THE DISCIPLINE.
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