What Lies Behind:
Form and Structure

“I'm not lost, but where am | on this map?”

The Full Desk

Form and Structure




Architecture is:
A state of the achievement of an
ideal where the ideal

and can direct the
development of space, light,
materials and systems to meet the
professional duties entrusted to the
architect by the pubilic.




Function

Manufacture




The Full Desk




Fundamentally, the university is a place
where knowledge is made
from discovery

The faculty are engaged in the discovery and ordering
of facts and intuitions
to support and provoke
the construction of knowledge

The students are engaged in personal discovery,
ordering,
and reflecting

on facts and intuitions

to construct a map

that allows them a confidence

to publicly assert “I am here”

the integrity to privately acknowledge

“I need to be there”

and the knowledge, discipline and commitment
to chart a course to their destination




From the body of your work:
Build a map

Find out where you’ve been on the
map

Find out which direction you’ve been
moving

Set a course towards a destination
Update the map

Update your location

Update your course

Adjust your course

Repeat regularly




No poet, no artist of any kind, has their complete meaning alone. Their significance, their
appreciation is the appreciation of their relation to the poets and artists that prepared the
ground for them.

To proceed to a more

intelligible exposition of the Picasso

relation of the poet to the Le Corbusier ., caiger

past: one can neither take the Ames o Palladio

past as a lump, an MeierGraves ® Mondrian ® Boulee

indiscriminate bolus, nor can e Rietveltd * Ledoux

one form themselves wholly Gwathmey ® Behrens

on one or two private DeChirico _® . Aquinas e Foster

admirations, nor can one form | Rossi * Mies e Elwood
Hedjuk ® Groplus. Terragni

e Plato

themselves wholly on one e Breuer e Eisenmann
preferred period. (after Eliot, Koolhaas ® Loos

Tradition and the Individual
Talent) Aristotle Husserl

Levy-Strauss _ e Ando
Giacometti Kahn

e Callatrava

Aalto ® Serra ® Morandi e Gaudi

Fehn Root
Utzon Goethe © Thoreau Blossfeldt
Hertzberger Wagner

Venturi Salmella A'SGurlﬁ\};an FoE

Moore Emerson Greeenough
Furness Wright

E.F. Jones Dow
H. Greene Schindler

Gehry B. Goff

Van Eyck




“I'm not lost, but where am | on this map?”
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Maybe too full
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Not quite so full




Allowing what you knew to become something you didn’t know

Then explore it’s qualities, speculate through photography




Upset the norm, make, draw, cad model, render to day/time
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i ‘ A 90" high picture wal is located in frent of the

4 I.r’l Ry glass panels, which extend the entire height of the
-O-Ll-l ' I ] l ’ “[ ' two slory gallery unt. The §-0" wal has a white

oak interior finsh, 1o provide the least amount of
distraction from the 2'-0° x 3'-0" wide black and
white pholographs it displays.
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The two outer walls that enclose the gallery units
are completely opaque and consist of precast
concrele panels on the extenor and white cak
parelng onthe nterier. The two types of paneling
extend the enlire height of the two stery gallery
unit. The walls are hollow to allow for 8 50" wide
truss to extend ventically from ground lo reof. The
truss will help to reinforee the wal and stabilze the
galery unit. The lop and boltem fNloors are welded
to the truss with steel angles. The ground Moo,
however, will also be reinforced and altached to
the concrete base to aid in the slabilty of the
galery unit.

—

Axonometric-section of three galery unts

An interlock connection results from Lhe
overlapping of two spatial elements and the
emergence of a zone of shared space is formed.
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Investigabng the construcied relationship between the various intericcking elements that encloze each gallery




il 5 ‘ The addition i comprsad of two floors. The upper
4 i - { level s &8 mezzanine that houses the standing
2 [ galleries, the Loswy museum, and a secondary
walkway. The lower level consists of the sitting
galleries, a common arealleckout space, and a
narrow atrium walkway. The atrium is open to the
upper level and is the main walkway for the
addition. It resambles the major axis of the buiding
and reinforces the lincar movement of the site

!
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Top floor: standing galeries
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ar duct Ducts are located above each gallery unit

- ton Haa Otagram of the location of ar ducts
on the top floor




| |

p o Ly 89 Uy | g O

-
\

3]

[

Il--ﬂ

P a— A

| ettt

LIII

il g

=
2

QONOONE WN2

Ertrance Sidewalk

Public Sidewalk

Entrance Portico

Lobby

TicketIndormation Courer
Gift Shop

WVWomen's Restroom

Men's Restroom

Senriaca Elevator
BarReslauran

Look-Cul Balcony

Brdge 10 Galleries
Maoving Galenes

Loewy Museum
OMces/Conference Reom
Publc Slairs

Pubic Elevator

Longiudnal =ection through the atnum displaying the two floors of gallery =paces and the centra

restored Loewy soction
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ROOMS OF COLUMNS AND WALLS
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Hollins College nts who constructed a bridge at the school gained a new




Learning through service
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“I'm not lost, but where am | on this map?”

The Full Desk
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Sullivan Wright Nglen
Stock Exchange 1893 Unity Temple 1906 Windsor Farms, VA 1922
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1892 Schiller Theatre Proscenium
hexagon showing undulating unrelieved
line at seeds

1892 Schiller Theatre Proscenium detail
of undulating unrelieved line, the cut
through the calyx

Horizontal Section Flax Calyx, figure
256 from Gray.
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Horizontal Section through Linden
Calyx, figure 223 from Gray.
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The inorganic
containers of energy

Place the seed germ at
the center

The primary and

secondary axis -

guiding organic
growth

Primary locations of
efflorescent “bursts of
organic energy”

Secondary
locations of
efflorescent

“bursts of

organic energy”










A Catalog of Louis Sullivan's
Ornament 1881 - 1887

A Collection of photographs from the surviving fragments
Michael J. O’Brien
2006
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Funded by grant # 94-A8523AD
From
Ihe Virginia Department of Criminal Justice Services

1995 Blacksburg. Vigginia
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Type 1 - Face the intersection




Type 1 - Face the intersection




Nolen’s
adaptations of
Unwin’s place-
making
conditions:

Type 2 — “Street
Room” varies the
setbacks from
minimum at the
intersection to
maximum at mid-
block to relieve
the containment

of a long block.

As planned for
Elizabethton, Tennessee.
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Breakdown of cost estimate

Division
Cost
General Conditions
Sitework
Concrete
Masonry
Metals
Wood & Plastics
Thermal/Moisture Prot.
Doors & Windows
Finishes
Specialties
Mechanical
Electrical
" "2 i U | a
BT N
T [ T 'j":f o B
= R "
B e m | | —

Material

$3.100
519,969
$109,595
538,617
$146,836
$20,321
566,693
$164,34%
S116,194
544,954
ST11,385
541,371
Subtotal
Sales Tax

Labor

545,235
SIS
561,432
564,302
582,707
$8.068
539,569
$29,839
586,330
$23.269
$130,054
531,712

EquipmentRoanoke  Adjusted
Adjustment

§33300 1.0
§332 924
54653 938

S0 854
$3275 667
SO 893
§2400 771
5642 970
S0 929
S0 1.021
50 [.053
50 [.019

Payroll Taxes & Insurance
Overhead & Profit

Total Contract

Project Cost per unit ($2,111.170 / 63)

Differential from New Clay House project (58,489 per unit x 63 units)

$81.635
$29,399
$168,322
5104973
$135,290
$25,3352
583,787
S188.985
S188,164
569,655
5254235
594,852
51,444,656
540,632
$190,223
5435,638

S2,111,170
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Phase | Overview and Integration
Completed 2000
Review of
Robotics
Manufactured Systems
Historic Programs
Digital Technology
*in manufacturing

sy _LJ s - residential construction

Proposed five types of integration
necessary to increase, productivity,
performance, quality, value in
residential construction:

) Vg e information
physical
performance
production

operations

Construction
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INDUSTRIALIZING =%

RESIDENTIAL o —— ,
CONSTRUCTIONBITE 2. & L 2 “esesifom— .

Phase Il" =
Information |Mapy >1'/2‘g;

haa

O L/-— ‘ Phase 2 Information mapping
o0 LTS - + completed 2001
s L ¢ - & | - studied information flow from
LS X = e sales to_ service in five
production builders
| ' « Found information disconnects

and production bottlenecks




Information and Material Flow for Bullder 3

Pscose facacn P

Sales

Land Aquisiticn or
Daveloper

Ll Design and Engineering

*
Community Planning and Design
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Phase Ill Production Systems

« Completed in 2002
 Studied four production builders
framing processes in detail
- ldentified production bottlenecks
- at the interface between craft
and mass production
- at the interface between
documents and
subcontractors
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Filtering Bottleneck -
quantity takeoff

Filtering Bottleneck
Manual redrawing for each
production station

Fixture / control bottleneck
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INDUSTRIALIZING

RESIDENTIAL
CONSTRUCTION SITE

Phase IV
Production Simulation

d d ! ’
l- o 0
J g ’

RS

PR et ofHousngand o Devscpmen ol

Phase IV Production Simulation

Evaluated viability of simulation
methods for residential construction

« Graphical / Physics approach
* Numerical / Petri-Net approach




Simulation Diagram: Wall Panel Setting

{Times In Seconds)
Wall
Paces
7N I\

Informaton oo
erroe col panel delay

I supplar

) wa $ Vi 10
cecsee Vi 10 Wax 10 e

Ave 758 Ave T4 Ave 30

Get ol fom Panel it Check Panel  Drawieng  Info matches 110 ready

Paswl Number eaay Orawing for B0 eady  proceed

Omensscn rumber,

.. dmensicn v 1
M & Chock

e 20 fve 1§ Suaberark for
Ve “w,_ panel match
K. Pk up panel Slatrmak

.. marches
Panel wp proceed

e 10
Var 30
v 20 Carry pasel 1o
Shabsan
Parel 2t
Slabemark
Emoe Long
Remoded paned
] B v 20 [ Error Shot
Ve &0 Shim Parel
e 4 Verdy panel #

Panel ready % Pacal fs Panel ready
remodel procesd Laal

Crew Lead
measure J
Crew 2 Crew3 anchor boks Crew 3 gnt
get 1ools ™ measure mark o alab Shervanoch,
measres
O Tocis O Marks seady SO
mady ey

= Vn 2
= ® L Max &
Ave &5 Dwsassembie & e Layout
Cut e
S4 seal ready
Cuns reasy S 10 Shem ready
Nas 2
Awve 30 Dl panel
M 2%
Mo 54 Attach Shim b
ive 3% Reassarmtle Parel reazy wri ?
panel Panst
Pane ready Mo & panetrondy
Mas 55
Ave 48 Setparel ard

J anchor
O Panel set Panel set through error

through error  (leng or short) path

R freepalh 006 woc slapned 10 me & wec

B T I I

205 sec slagaed 4 75 min




‘ i8
Zimh

RESIDENTIAL '
CONSTRUCTION SITE e

Phase 'V
Vl.rflléll Manufacnlring « Evaluate simulation’s ability to predict

INDUSTRIALIZING 2 \
i Phase V Virtual Prototyping:

Develop whole-process simulation

disconnects / bottlenecks

Develop intuitive connector between
petri-net and graphical model

+ Towards Total Building Model approach
integrating process & engineering in
design phase

* m *
U S Department of Howsing and Urban Development I l"l
DR U P ommairey gt wimenen ~ PATH




A Preliminary Method to Develop a Calculator
for Evaluating Physical Design Characteristics
and Whole House Performance Scoring

Whole - House Design Methods:

Seeks to minimize losses between
« domains
* professions
 subcontracts
* subsystems
To increase performance of the whole

Employ multi-objective optimization to
find largest region of non-inferior
solutions

Develop scoring tool to evaluate &
describe whole house performance

Available at: http://www.huduser.org/publications/

- Im PATH destech/housecalc.html

U.S. Department of Housing and Urban Development
Office of Polcy Development and Research




An “N-hard” problem
38 Owner concerns

42 Builder concerns
551 Characteristics
46,835 Possible interactions

O whole house leopold2xis =
A R AN A A A A A A A A A A A A A A A A A AN CCo
i j di il i i
Riiis: §ir Bir Bir 1dady o1 i
i

SO P IV TR TR L R P LI T
: i i ! 1 15 430 i :
HHHEI L id b1j3E §i3ii BEGG %) H

Jun |

Should reduce to <500 pOSSIb|e
interactions,

Should allow for general
mapping of existing body of
knowledge of residential
construction

Ranked and weighting of
interactions should illuminate
the most pressing problems,
perhaps helping identify a set of
federal / industry research
priorities

_________________________________________________________________________________

Lo ]

|44}}|\d ,frmg / finishes, ext, int  / hvacplb / electrical, network B\melhd,"’ [Tu] [«]»




Development of a Web-Based Revised Whole-

ol

ll.

House Calculator

U.S. Department of Housing and Urban Development
Office of Policy Development and Research

Whole - House Design Methods:

+ Revision of first approach
* web interface
* location-specific climate data
* logic-based interaction scores
- simplified output “report card”
Focused on new construction

Intended for design/construction
professionals

Requires extensive knowledge of
design and production process

Viewable at: http://hud.g3.com:8000/




[Turn Debug Off]

Please indicate your choices for each system below. Best practices for your region have been
highlighted and preselected

Previous Next Submit / View Summary

Superstructure

10 categories of input

Weighting Factor for Selsmic

* 167 | Dimension lumber - site framed

S Process & Design
e Weighting Factor for Wind Foundation

_ 168 | Engineered lumber - site framed

Weightng Faciors Superstructure

Interaction Faclors

169 | Prefrabricated trusses - site assembled T ) 1 46572 46014 Envelope
Weighting Factors

Interaction Factors I nterior Pa rtitions &

170 | Prefabricated trusses & floor panels - factory assembled F " 1 ] F | n |SheS

Weighting Factors

| - Millwork & Appliances

171 | Light gauge steel - site framed

| Utility Distribution

Interaction Factors

< Electrical
Sewer & Water

“‘\172 Flberglassbansfaced 46 ° 4 184 4 1 Thermal Systems

Weighting Factors

Interaction Factors

* 173 | Fiberglass batts - unfaced

Weighting Factors

Interaction Factors

_ 174 | Fiberglass batts and polyethylene (4.4

Weighting Factors

Interaction Factors



My House in Blacksburg, VA.
Process & Design
Foundation
Superstructure
Envelope
Interior Partitions & Finishes
Millwork & Appliances

Utility Distribution
Electrical

Sewer & Water
Thermal Systems

806 Whole House Survey: Home Evaluation Calculator

4 &1 & ||+ | Antp://hud.g3.com:8000/Summary.aspx

Qe

{Y] Whole House ... Calculator LaCie NAS Administration CARFAX Veh...11A032488  Welcome to Gmail  The Art Insti...: Contact Us  SPA  Blackboard  Google

»° (11 Whole House ... Calculator LaCie NAS Administration CARFAX Veh...11A032488 Welcome to Gmail  The Art Insti...: Contact Us  SPA

A
m

My House if it was in Fargo, N.D.
. Process & Design

. Foundation
. Superstructure
Envelope

Interior Partitions & Finishes
Millwork & Appliances

Utility Distribution
Electrical

Sewer & Water
Thermal Systems

HOO Whole House Survey: Home Evaluation Calculator
| < @] ¢+ | Ohtp://hud.g3.com:8000/Summary.aspx

A Q

Blackboard Google

»
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low Site

Here is your score based on your system choices.

<< System Choices

SubSyst Your Hous 5t Pract Grade
Process & Production Design 181.97 204.39 Bt
Foundation 7990 9440 B+
Superstructure 82.39 11547 C+
Envelope Systems 40.75 60.89 C
Interior Partitions & Finishes 67.68 66.79 A
Millwork & Appliances 2013 238 A
Utility Distribution 8.19 931 B¢
Electric Power & Light 2124 3391 B
Sewer & Water 33.86 3129 A-
Thermal Systems 3151 4221 B-
TOTAL 57381 685.75 B

| Here s your score based on your system choices.

<< System Choices

i
i

SUDVYST Tour LC! Lrao
Process & Production Design 95.3 13229 Ct
Foundation 67.07 8014 B
Superstructure 48.91 60.46 B
Envelope Systems 2766 3640 B |
Interior Partitions & Finishes 54.39 5210 A ‘
Millwork & Appliances 3019 3357 A
Utility Distribution 179 1546 B-
Electic Power & Light 224 2391 B |
Sewer & Water 3587 39.85 A ‘
||| Temal Systems 4769 29 c \
TOTAL 44617 5§58.11 B ‘




