
AN EXPLORATION OF A HYPERBOLIC PARABOLOID AS AN OFFICE BUILDING

by Valerie Cohen

Thesis submitted to the faculty of Virginia Polytechnic
Institute and State University in partial fulfillment

of the requirements for the degree of:

MASTER OF ARCHITECTURE

November 1993

r. Mil a Bliznakov g
chairperson

Wolfgang Schueller Robert Schubert



.CarolynHong for pushing me along

Acknowledgements



An Exploration of a Hyperbolic
Paraboloid as an Office Building

by Valerie Cohen

The purpose of this thesis was to
create a structure that is a result of
a hyperbolic paraboloid shell

1(hypar).As a result ofthis, a certain
order evolved which dictated the
form, the structure, and the envi-
ronmental aspects of the two build-
ings designed. Through the design
of the hypar walls, came the oppor-
tunity and/or need for daylighting.

y
. This is the conscious design of a

building form to use direct sunlight
forillumination and thermal benefit.

_‘„,... . _ Buildings so designed respond both
1 to direct sunlight and to sunlightr» ·· . ·· - d

1 11 flection by the skY vault, clouds,
natural or man—made elements of1 11 „ y ..„ the landscape, and the buildings1 , 1‘’1ii‘’1111·‘ii themselves. The workers occupy-

j
“ ing these buildings spend a major

_, l portion of their day in a place that
could have psychological and‘

gp physiologicalaffects. Sunlightgives
reassuring orientation to time,

a · place, and weather, as well as
producing interior environments
thatare comfortable,deIightful,and
productive.
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T Light has been a determinant of
form in architecture since ancient
times. ln the early days of Greece,
scarcity of heating wood, caused
by the destruction of forests, cre-
ated a need for solar aligned streets.
Roman builders facing a similar
predicament began using trans-
parent mica as glazing on the south
sides of homes. In the U.S., the
Pueblos of the southwest devel-
oped advanced urban strategies
based on an understanding and
reverence of the sun. It was the

. medieval builder, one might say,
.5 _, Q L who began using light in the mod-.. Ä.

¤\ ern sense. In medieval churches. .; Ni-Q light was used to negate the an-Q. . thropomorphic classical orders.‘-
ä *,:;·Qg5;;?ä;, Q I "Dematerialization,"writesSchultz,L: TQ j li" li Q.j "was understood as a function of, T- , * . §§i‘,.;;§3§Q Ä, I Aiil light, as divine manifestationT L E Qt M (IL I ·b ‘II· IL ht th Ie ieva man ui ig , emosL < . 55** ?§* --· g_;,;._Q st TQ intangibleofnaturalphenomena."

Q. .
Q

_ Ofcoursehewasstilllimitedbythe-¤ Q technology of trabeated systems.— Q .”ä‘Tégl“··L §;“ Ijgtg The story of the glass box begins— · i T ” ° LTTT‘ä with buildings like the Crystal Pal--*59 ace. Although glass was mass‘.
i

,,.Ä,,.Q produced in 17th-century Europe,. ’ ‘LL— — .. L1- gg,. .,, ~ _‘—·¥
** I': eg it was Paxton that combined theT T

Q 5, L5 ‘ _.-Q
~»—-··~··§ Q, 5Ä,; new technology ofiron,with glass,‘ ” 3, to create the prototype for the 'liv—. „.i „ - LL .. ,; ss- I-Q,-_‘ Y, Ü “V

ing machine.' The Crystal Palacees U •, ,,. •
I Qi . t e _ _'_ ,, ,5 I . was a model for the transparency, ·- TT T Q Q_ ; Q; Q,. gl buildings might achieve with iron,Q 1* * “‘ —~*§? I j, __, T ·-E Z Re 'L'..‘“‘;<—-·,-— . ,ln *‘° Q Q (and later steel), frames. lt had„*

social implications as well.

The Crystal Palace, London (1850).

Technology and the Glass Box _ Q 1



„( Tracing the development of the
1/ I ._ office buildings in the 20th century,we can see how some ofthe Iessons. = la Älealfql of the Crystal Palace were lost, as

l ll J, the glass box grew to the monstrousdimensions of Penzoil Place. The
- · @ ”I variableto noteinthis developmenti I T EL: isthedepthofthe buildingenvelope.TQ gl; Once maximum glazing and floor-

_____ lag floor height have been fixed, the
-.....6...... “ depth of the room which can be

··t[§/ effectivelydaylitislimited. As depth
Guaranty Building, Alexander Building, Alcoa Building, ihCr@8S@S„ S0 does thé tätig of light
Buffalo (1895) San Francisco (1925) San Francisco (1968) t¤ dark. <9larel1 l°V0POVtl0ll is

ultimately more important than any

l
· 6 single dimension.

· E ..—· ·

‘

_ Ü 66 __ Based on floor—floor heights for
_ {2 _ " E typical glass curtain—waIled office‘ -l I

[ t
· 0 buildings, the effective daylighting

[ ° . ._ . . ” ‘ ”

E

I °
H depth is 15-20 feet.

I g ‘ ¤l E1
( ln the Houston office building,‘

E ag [ 1 ' lt reflective glass used to cut down
. · 6 „—- on glare and heatgain,reducesthe

_
[ . . . . quality and effective depth of

1 1 1 „;„„:[§l¤1._1, daylighting. The Sacramento office
__ building,on the otherhand,utiIized

penzcll place, restrained glazing and adjustable
Houston 119761 ~; ghades and reflectors, to temper

and redistribute sunlight. The height
and width of the building are still

·.\ based on the Sun's ability to
¤¤V._l 'a penetrate the envelope, but itScale Oiplan °
’° employs more efficient means,

ggglg gf feet l\l requirirlfj leiSfSduhl[gh1cl to reach a1 certain eve o ay ig ting.r
Development of the Office PrQpOS9(l Sacramento
Building in inc u.s. OiilC@ Biilldlhg (i979)
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iBouncingdaylight, in effect in-
creases the Iuminous surface area
when ceilings or walls act as dif-
fusers. The same amount of sun-

, __ $1 light that causes glare problems in
/;g ’ Il a small aperture can be spread

winter I Summer more evenly to all parts of the room.
Since reflected light does not con-

__ II tain as much heat energy as direct
Ä? _‘,' ..,·Ä

[I sunlight, there is savings in energy‘. _~ Qlfj l costs, for both artificial Iighting and·‘? Ä .‘
I

.°l‘é.·?Ü II
M MT

· air conditioning. The following ex-1 __ I amples show some of the tech-
acrylic 'bubble—type' skylights are low-cost „ ‘ — ' t —+—————-— niquesforbringing daylightdeeper
solutions, but may cause the same type of

I I
into the building.

glare problems as small wall apertures. .i"
Q _ _ y Skylight/Roof Monitors

directional skylights are much more selective 39% _ A, F BI The sphere ofthe sun, in additionto
in the type of sunlight they admit — less V9 f I ect —'

I I
‘ the peihteeurce et the Sun, emite

unwantgd heat ain_ -
‘ substantial amounts of dayli ht.Q 2 B •

The light from a uniformly overgastÄ Window Bock Elementary School in skY, fsf Instsnss, le tW¤ te thfss
Fixed and directienalskylight Arizona. Fabric reflector/diffuser design. times Qlsstsf sl/sfhssd, ss nssl

the horizon. A clear sky is normally
brighter near the horizon, except in
the immediate vicinity of the Sun.

Boof monitors have been used for
centuries in the Mediterraneanil-, 9 countries to funnel wind and/or

Isunlightinto homes, while allowing
E for the release of stratified heat. At

E the Cathedral of Notre Dame at;”
Bonchamp, Le Corbusier placed a

"Phoodedmonitor above each of the
Nchapels.As the Sun moves aroundplan·--- tne building, iignt entere different

towers, shifting the stage of focus
within the building.

Cathedral of Notre Dame du Haut, Ronchamp
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Beam Daylighting
BHW Architects adopted the strat-
egy of beam daylighting in roof
monitors, at the Civil Engineering
Building of the University of Minne-
sota. Each heliostat, mounted in a
rooftop penthouse, collects ap-
proximately 165,000 Iumens of
sunlight on 16.5 s.f. of mirrored,
elliptical surface, (clear day). With
75% transmissicn efficiency, 412

_ a _ s.f. of area deep withinthe building ~
L /,„ :6 b*:;f;:°é®?;‘§§§; is illuminated (100 footcandles).L CQ Ffcsryjl Minor The ratio is 25 s.f. of Iighted space

Ä .,.,.,..„.,„.„, _T_ _QQ d,T¤rgc1 zam for each s.f. of heliostat reflector.,_ Q /F jQj·;_‘·¢· =’ While this level of technology may
Mall.,} ‘•g«|.\,g;“*‘—"·_ ‘ ,;**7, be appropriate, given the severity0fMinnesota's winters,itis dispro-·— .Q C

L portionately costly in more tem-
- _. Q _ ,„ Q1) __ Il E V perate climates; where more tradi-

;®§'*‘¢1;, °_ $:21 R tional uses of daylight may suffice.*1 L~'Ö'
\ ° „—,— ” * -•_‘ : x ‘ J : —i•,l_”}"- _ -aä;"' C 71* ‘ _ -_

Q; L Ci? ll 511 l T? 2 E¤.t?§°'¥‘ä‘¤°&"‘-ä’-@2+1*2 1, .1 ·;— rl *· *1 iiärilsllää
*7“=° l'· '* Q-:1, = ‘-

J'· Ü_. _-
.. 1*Q —-

· Y
‘ S . t:·';}.·»'•"‘- •‘ ·§'¥_‘ _- ."‘F' '· ·' ‘ 'ÜÜ Ü Ih · Q- ‘.”·”·‘ ;_ _' ,¢7¢ [Q

{I l' Q. é.-
' .. H'.: n. 1,

.1 I *1
„_

Passive Solar Optic System at Civil Engineering Building, L
University of Minnesota.
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Window Shelves/Wall Sections 85% 50,% . E. I Atttums/thtethst Messina
Light Shelves can be incorporated té _ The deeiQh tet the TVA Heedduee
into the design of wall sections to _ T}.-j,;_tjI;_.j·.tjI_—;;_I-{1_·ij tetihblf CRS5 de RYVL
bounce da rr ht rrrrb a buildin . ’ rt 1 1 es €·„·· · e 1 r s e'ee s" ' 'sm s'“· uses
—t-hey reffegt ähteet SUnIight’ esy 5.... ’ „tS;—« t O , all of the strategies mentioned so .
radiation, and ground reflectionsri CottsftättghtItIt0 butldtn em/0l0 et Whtle t0_ or rsrr u ion osrx oorso o rces.
yrdrng Shääng and

pgrara
5 Adhstabie mitreredieuyereebeyeAnyone who has wallted across a en sunny exposures, light reflected from the a terrace can act as the stttfhght teeiß light ditrirtgIdrf—

tietd dt ehdw dh e bright Wi¤t@V°S ground typically represents 10-15% of the a light shelf. Gtähh tmesq yetäh Ohm to ttatqeday has seeh the prihcipie ef a rrgnrraachrng wrndbw area-forunisolated sh est es'“· _e thtehet '9 t
tumthdüe bedy at werk- Wtth ttQht exposures, ground reflections can be as Shelves t?ttS° mhtsth mttthts WhtchShefvest the eettthe et the teem much as 50% 0t total- redrrectlrght from above rnto offrce
acts in the same way. In lower esvtttes-

Üf covered Effect of ground renectance
Concept Ofinternalpavementand vegetation can _ _ _contribute rb aayrrgbrrbg, by acting Get) be ¤ee¤ ·¤ iebbee eemdetstas light shelves of sorts. The glaz- drnrng ha:s,hettc. I\/Ieror speces ort

ing in the top part of a light shelf teeths t^’ te eve ess s hhdeh

maximum light transmission. The . esh be used te serve ethet Fette et
viewing pane inthe lower section is ; r the htt_'tdth9· The V'e‘^’ aspects efoften tinted, and/or equipped with _,,,~;§°·s"' ’ *“··“—* Lhsje 'htäthett t’I’1thd°"I’s shsltftdthst
moveable shading devices. The ->" __.„......,_,,.,.,....„?_ e orgo en; eI so ar co ec ion
added cost of light shelves is diffi- space can be a vrsual amenrty as
cult to justify solely in terms of t ._-tt - ,4 I__..„___5.......t Ä ;· 1 Wett-electric light and air conditioning_savings.They are much more cost -·i s ·· 4ieffectivewhen integrated with the _ tt__ I. · " a ‘ 1 % r I . , I IHVAC, acoustical, or electrical ·- L-aecomponentsof the building; as I :5; r — 4 ; 5 r t Ö a r 4 l | ·shaftsforducts,pIumbing,etc. They • ' ’ ' ° Ü‘ 1111 1 " "'1 °°“°'“ ' I
should be designed high enoughin ___ I_ _ _e55_55I_• 1* M _ tt t
the window wallas to prevent their rt _ I t————~—t ——— tltr
use as storage space or planter @43, ·;‘lä§$I;§_-gE¥*. I -- — ,;;·:¤.m-s‘ae§z?E °

Il · 1 . I
_1

I
i'shelves, since this reduces their ·‘ ”‘1' . - .- .,.-. „..- . ‘ tteüecüveness.

Tennessee Valley Authority Headquarters
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SitemodelThesite is located in Gaithersburg,
jMaryland.To the north of the site is

a major highway, to the south, the
access to the site, and to the east is

g g ‘ a small lake. On this site were
j placed two office buildings facing

each other atadistance of tenfeet,

View of site facing the highway

je,
, V ' · , • iii?

. ‘

g ‘

‘

Site model
AA,AATtii

AAnr Arrfl ät T S
j ' ‘



The hyperbolic paraboloid has
wonderful properties. One would
fear that it could easily buckle if it
were not for the cable action.

g The Spanish Architect, Felix Can-
dela has become famous all over
theworld bydesigning and building,

. . . . . mostl in Mexico roofsthatuse onlLe Corbusier's Philips Pavilion . Y . Y
gg g thissurface as basicelement. Evenesees lhehgh the hveer has reartieulerlv

efficient structural properties whenused asarcetßahrrlela has shcwh‘
. C, how exciting it's form can be when‘‘iii ' ’ - T -~» used vertically as in the Iglesia de

T Virgen Melagrosa, Mexico City.
T. Y Nervi has also used vertical hypars g

Nervi's Cathedral of San Francisco as walls and roof in the monumen-
g. _ . g. tal Cathedral of San Francisco. Le

. .; ‘ TTWTTQ es Ccrhusier uses vertical hvicars inrT.T {Qi g ‘ Tg gs T__g_ ?,g.g_g.. g. , T ~T"- the Philips Pavilion in the Brussels.6 T»g_g ss ·TTT --6 T @3 gaga World Fair of 1958.W*
Y T T T = s s

PT " c 1 .
T? 6 a s R. ' es ._ es 6 s - „T 6T.T . - T7 T

TT
TT

. T 2 ä W T ’
T°g

6 • -«·· .· g i gT TW TW 6 T- .. W 5 "*
° ’ . i “ 6. , sTTTTTTs sssssssss ss 6T .. .

W'*%¤§HyperbolicParaboloid 4 T 7



Figure 1 shows the composition of placed near the top (such as rein-
ordinary concrete. The binder concrete cement mortar forcement for negative moment in
consists of the water and cement,

I
paste grout beams).

whose chemical reaction results in water plaster
the hardening of the mass. The — stucco Forthese buiIdings,the concrete is
binder is mixed with some aggre- sand (fine aggregate) poured on the site with slip cast
gate so that the binder coats the total aggregate formwork that is rotated and raised
surfaces and fillsthe voids between gravel (come aggregate) as each floor is poured, as seen in
th t' I fth t . F F' 2.
Coiisgtéctäi Fig. 1 Composition of ordinary concrete. Igure
into the category of gravel, with the The presence of the very stiff con-
maximum particle size limited only crete walls of the hyperbolic pa-
by the size of the structure. The I ,/ raboloid shell and of the atrium
end product—the hardened concrete make them attract loading because

1 — is highly variable due to choices $® " their relatively high resistance to‘°';°?‘“$‘“‘d“f"*iES‘°'°Q”°‘?„"‘S* """l;mo iicaions in e mixing, an- ¢_. uppo
dling, and curing processes, and (S 3\\ the concrete floor slabs are placed
possible addition of special ingre- §, ·‘ in the walls as each floor is poured
dients. I

° @0,, ’_ (see Figure 3).
The primary strength of concrete is '·— § Qthe specified compressive strength. ‘••,,§‘
Hardness of concrete refers es- 00**
sentially to its surface density.

_ Fig. 2 Formwork sketch
Location of bars
When concrete is poured into forms
and cured into hardened state, the
concrete near the bottom of the '
member tends to develop slightly (I
higher quality than that near the „__......„......- Jtop. The weight of the concrete “·;=·_fp

—-—i Q ‘
mass above produces a denser tü

° vl “

material in the lower concrete, and i, •|
the exposed top surface tendstodry

more rapidly, resulting in less ‘; ‘•
well cured concrete near the top. ill ·' ·

‘ ‘#
3

This difference in quality affects the
potential for bond resistance, so
some adjustment is made for bars Fig_ 3 Seciioii deiaii

Concrete¤



The floors are supported by a
__,.1—-I- system of beams. The beams are

Z1:-i-„—···-Q made of reinforced concrete and%*-¤·___‘ji-;Q;5, are supported at one end by the
X core wall and at the other end by

the h af Th b93fTl I3 outYP · 9 Y~„ 1-* „;"—Ti‘ ‘;° 1 ·resembles that of a sprder web,
~ 5; /“

,.-·=¢""..'Z—I==l$r~\’ \ 7* Ü?
‘

' 'radratrng out from a central core.’
T;—. ~%\¢¢.•-••"' Q,, _,,-r·•?‘

~ ·.-e-.i=··'='J/*6, ,~, !""'... "• aj *<< ·**=’;'T-r-—·„-5;; =; ——— —— $6 im-gi /5, - -— -.—.V „•> Q:.\»‘ ••ti Q;-

·

4 —_;;x!•...- 2%=g{4yg:g< ‘ vl
E'Ä:-E%§"Z<?X?—*>—1:

*6; 1,
;{

··. *« - ,,~ *···—***......‘1—:r ,·- « -, "¢:1=’

.(/.*1 s ’·· , ' · #5** ....."""'-=-‘·:~‘ ·* Q *:1 _:... —

Ü-iiili ?:——fi-? X? ‘· :$x‘-

„"‘F”— .:;;' E.::·;l? >.é\ 7 €T
=yq ..‘Xv· /—> —/> Q*.s—·;Q——-—-7j<"i2,·6 .—‘%\ ‘r---—-—'=_'

Iß t‘‘·T;-·°
_>·_”

"· · S51:-L-€"· X/' ’.\' '-/,_:____5·— ·

‘.,-<—'+/ 'Ü2 ’§>„·/‘/\\,5*‘:TZI7'° Q-— > <Q_‘‘ " " _.‘ Qßä:/EQ].-—-1 -
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The atrium serves as a place for
arrival and circulation, brings light
and order and accomodates the
core. In The New Atrium, Michael
Bednar establishes a definition of
the "new" contemporary atrium
which attempts to relate different
typesofspacesthroughtheirshared
characteristics.

°‘l ATRIUM: A CENTFIOIDAL, INTE-
Vß FIIOR DAYLIT SPACE WHICH

3 ‘·••‘_ägllitsI, OFIGANIZES A BUILDING.

I
éffüg .3

, I This definition establishes three
J)? disetlnguishing characteristics of an

I ¢ ¢ .
, I atrium space.

·--~#6Ig 4 / / centroidaI,which refers to the cen-
„\ _

‘X_’—\’_ . . . ,‘ &„° tral, spatual organizing function of
I, the atrium. Its position need nct be

I I limited to the eometric center ofa
)

g\· II * · ·
I Ä

building as long aslthe majority of

ä 2\/ spaces relates to It,
-interior, which refers to the encIo—

Ä -7- sure (on all sides as well as over-
Ä ~ head) ofthe atrium withinthe build-

%
€- '“¤»
-_:-

' —daylit,whichreferstothe provision
of natural light within the space
either through clerestories, sky-lights, or window walls.

‘ ' ‘
—

~
Ö Q1" ’ ·.,z—¤...g§—

·@
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a The images seen here show the
dynamic relationship between the
two buildings.

On the following pages ofthe project
one can see how the design of the
windows and the spacing of the
windows was generated by the

T curvature of the hypar. The
windows are spaced further apart
following the curve and it's exposure
to light. Conversely, the windows
enhance the dynamism and upward
movement of the structure due to
their spacing. The counterrotations
of the buildings aids in the visual
balance for them.

@ti



This axonometric view is taken from
the south-east at a 45° angle from_ the ground.
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The east elevation is best seen
while driving north-west along the

ß highway.

/‘—
<

\
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UTheNorth-West Elevation is visible
when approaching the buildings
from the parking lot or when walk-
ing around the buildings.

//IIIIIIl\\\\\\\\\\\IlIIIII//ßl//IIIIIII\\\\\\\\\\\IIIII/// 6
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This elevation faces due south. The
atrium skylights also face this
direction in order to allow the most
daylight into the atrium space.

II I I I 1.; I I I I I IIIIIIIIIIIIIIIIIIIIIII I I I I I I I I I I I I I I IIIIIIIIIII
\\\\\\\\\II|IIIIl/ IIlI\ \\\IIIIIIIIIlIIIll
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\\\\\\IIlII//// l////IIII ////IIIII\\\\\\\ \\\\ \ I I I III///ß/f I\\\\\\\\\ \\\\IIIIII//ß‘ié I I I lI\\\\\\\\\\\\lll//ß;_1 I I I I IIIIIIIIII/I
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This elevation is what one would
see ifthey approached the buildings
from the access road.
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/ \ / One enters these buildings on the
>· first floor, directly into the lobby of

¢^ the atrium. FromthisIevel,one can
• • • • reach the offices by either taking

5 O 5 ¢ . . .@ the spiral staircase in the very cen-
' , , ‘ ‘° , , ’ ter of the building or by the eleva-

tors located near the entrances to
\

¢ Q g % the building.

Q I Q Is ¢ s ¢
I Q I Q
I Q I Q

First Floor Axonometric Section and Plan
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1 The second floor of the buildings
do not provide office space but do

,
V

provide a large balconyl around the
,; ll. :; core of the atrium where a person

can sit on a bench provided there
and eat their Iunch, talk with friends,
or relax while observing the peopleä nä ll l ün 7 below.

Second Floor Axonometric Section and Plan
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_. ~\\ /
//’ ·„_ The third floor is the first floor that

,I' \ ~ _ { ,/ /
/ \\ provides office space. As seen in

[
‘ ‘ a

’
I I1 «/‘*‘— ‘· · ' * ‘„ the plan, this floor varies from the

\ typical floor plan in the corners of
rl ' ‘ ' the exterior wall where the building— ( ll

~

) J x ({ ) appears to have been cut ata45°I
* / \ „ I I I fr m the round. This floor— tl I EQ 999 9 9 Qjl \\

/ also allows some windows to follow·~,__ ~\._°:„/» ,' \‘ \\-—·-/' /,-·‘° the 45° cut. These windows do not‘ ‘~ ,·' ‘._
///

’ get direct sunlight but they do re-ig/\;___, ·' —._.;( ceive reflective light from the ground
/ ( \ and also from an overcast sky,

which is prevalentforthis site three-
fourths of the year.

•~ ‘\ 4}, -9
II\I\xI
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~

’¢’ ‘
ll ,/·'$_ ‘~., _,·’ ,z·"+„ \\
/\„\

I

· ~ ( @j (
\ \ ’ / \ ‘ / ’
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// \\
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II ~ x\\ . '[ \‘
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J,

‘\ThirdFloor Axonometric Section and Plan
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JfF __ _ _[- -iü““;i‘ 'jmüüi —,.. __ _ _ __ x·~— This section of the building shows
_i-===-=··"""""'--·-- \\ II .----""a===;_ how mostofthefloors appear. The

typical floor plan also shows pos-
Qä x‘ Z: sible divisions for the offices. TheI'. . ‘, [I [I office spaces can be rented in divi-‘, ;_ } i¤[ [Zi { _; [' sions of 1/8 of a floor up to a full

Z'. floor,ormuItipIefIoors. Also shown\[ on this floor plan are the bathrooms,
, ‘ \i—;§a}/ which are provided on every level

\ _ __[_,__, ,. .«-,-7 — .2; \_ _ __ _ I
of the building. They are located in

-
---··"‘_ ° —"‘*·-~- ~,§ the center of the building, aroundII III I I I I I I I I I I I I I I Ill [I the stairwell, and are accessible‘II|[[ III] \III [||III fromtheskywalks.

Sixth Floor Axonometric Section and Typical Floor Plan
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W
The twelfth and thirteenth floors
differ slightly from the other floors
due to the subtraction of floor on
the southern facades. This sub-
traction not only allows a grander
interior experience of the ourvature
of the building but also allows a
variation in the windows, thus al-
lowing more light into a secondary
atrial space from the thirteenth floor
down to the eleventh floor.
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llThirteenthFloor Axonometric Section
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So much of what we do as archi- This is notto saythateitherofthese
tects is guided by personal intu— architects built glass boxes, in theition. Atthe onsetofthisthesis, Iset sense of Penzoil Place. Flather, it
outto research the issue ofahyper— A is the spirit of the Bauhaus' glass
bolic paraboloid shelland it's dicta— box that inhabits the buildings oftion of the form, the structure and both these men; a technical hu-
the environmental aspects of an manism. Sert and Le Corbusier
office building, such as daylighting employed glass for its transparent
in architecture. The office, as a qualities, in contrast to the heavi-
building type has been an effective

‘ ness of the concrete skin used on
vehicle with which to illustrate and the rest of the building. Both un-test these ideas. derstood the human need for sun-
All buildings are defensive to some a light and view and used the latest
degree, be it against light, climate s technology to create modern 'ma-
noise, vandalism, or for the privacy chines for living.'
of the occupants. The architecture Herein lies the essential difference
we have is traditionally associated between the prismatic and glass
with a strong defensive towards office towers of the sixties and
sunlight, because ithas maintained seventies, and the true glass box.
a high ratio of solid—void in theexte-Asthe Crystal Palace was a model
rior skin. In modern architecture, forthequantityofsunlightthatcould
this is no longer the case. finally be admitted into buildings, "
Le Corbusierwas among the firsttoLeCorbusler and Sert showed that
employ the 'brise soIeil' as a tem- ‘ sunlight could be effectively con-
pering skin for major areas of a trolled without losing the transpar-
transparentfacade. The brise soleil ency. While some designers may
used by Jose Luis Sert, in married j T choose to exploit the dichotomy,
student housing at Harvard, Man's fascination with dematerial-
achieved an even more ephemeral izing architecture continues. Glass
quality. In both cases, however, towersthatwill inevitably be builtin
there is an inherent dichotomy be- l ’ the nextfew years will haveawealth
tween the crystalline purity of the of technologies and lighting strate-
glass box and the defensive atti— - gies available to them. The differ-
tude towards the sunlight. ence between glass sculpture and” a sculptural architectural work, will

depend on how well designers ex-_ \_ , _; ploit these new strategies in the
Crystal peleeee ef the fUtL"e· 0nIV

and form occur.Conclusion23
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