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PR VALTE (grain) 1B BAT AR EUER — MR BT A9HE What do | mean by grain? The grain is the constitution of matter 5
B, B AR, bR Ear. far, L EEHEE. 48 that produces organization, such as a pattern, a stripe ora | [
IEHHME, 2T S L E B2 HAN, M checker board. When we look at the zebra, we take for granted I |
| BIMBEARN, —ARt iR S8, BN R R THAES that it has stripes. As we look at nature, we commonly identify i
N [—i8E, fre R WX BT EAM S RANSIE—RE ] grains much like this. However, as you look carefully at the first REERE
SHEFRMEESAREEN, 38 S BT Bigizgs image, you realise that something is amiss. The natural grain 1
B A @b, A 2 A MR AINERZ BERENRM.BRS ___of the zebra tends to go perpendicular to the orientation of its ! 1
B
E
|
| 8
LA
N NN
” -
.Il.--. i ’ 175! g VA . ‘ llig H
| BAEE MRLEERIELEEE AL, SR7H & torso and limbs_ It is only when we manipulate the orientation o
| (Louis Kahn) RIF5AB T Al {281, fhEfr L IEREH T the grain that we understand the artifice behind the architect's i
| BORA X E RN, SRR N FE R EVAE AL B BB T R, craft. Architecture has nothing to do with nature and everything ‘
E—— | mHmEEhE, SAMEER RS, BRmEmES. | <tedowiththatwhichweforseittedos50 when Louis Kahn —-———— —+—
; L4 EREYE L UE R RBAR, ERIRITTIT 2 F. 1 asks what the brick wants to be, he is actually pinpointing the | |
architect's agency in giving willful form to the organization of ;
b 5!7_1' __\‘IE"J ﬁ ] bricks, knowing fully well that while brick aggregation offers | L\r
| 1l 1 some constraints, it is in fact the designer's instrumentality that
—— ;ﬂ_ FAHIE, ALK BANSIEEE B MMM (FH . B5EkE pushes the invention of new forms of structural, decorative and -
E £ PRI A GRS HOIRE R, (LR K B A IR organizational adaptations. ‘ ‘ |
é A3 LU0 (rift-sawing)  ZIHLZE (quarter-sawing) « 54 1 | ‘
" i (live-sawing))e ST B H R EEL T AMBNT RS CONTRASTING GRAIN
g B, HEAHOER, BB TR, B, EREENT. | | BERR B
__E._ : T EANA AL LEEDNE, MEALE/RL L Weknow that the natural grain of wood has an agency of its L 1
£ TE, f | ; own. Butit's actually our use of the saw (rift-sawing, quarter- ‘ |
5 sawing, live-sawing) that produces the graining patterns familiar
‘ ‘ tous. Each sawing method is adapted to different ;
grades of wood, differentiating its use as flooring, =
b L | hardware or millwork. Each is more or less efficient 1
I in its use of the log, and the expense Is calculated ‘ ‘
accordingly. et
In the case of this table, two corresponding vet
contradictory tectonics were used. One was the
technology of veneer grain, thin and laminar 2R
much like the Eames furniture, and the other
was the technology of butcher block technology,
| here adapted through laminated plywood, which [
‘ becomes solid, compressive, and massive. The ;
‘ _ striations of the butcher block laminations, 1 74‘_r
\ and the grain of the quarter-sawn veneer come ; ‘ :
‘ | . together on the corner producing an obligue _ 1 ‘
‘ i FEIEE ARSI/ Different cuts of woad symmetry between contrasting technologies. N
| i \ When the butcher block is cut diagonally along the |
LK T YL, AR T MAMEE XREXAI MU | | inside of the leg, a figurative aspect of the grain is revealed. a __\_[
| B R MRS (veneer grain) 895 A, RFE The folly in book-matching striping on the obligue is that ._}_-‘
| #7 (Eames) B9 F—#, B — 2. MBIl 2R E one cannot simultaneously retain symmetries along every BE
IR, BT & (laminated plywood) E Lk, BE. & 1 edge. There will always be a moment of asymmetrical rift,
| =, B MR RSN RAALMS WA EA0RTE ‘ one edge where the butcher block grain and veneer grain run B
RRMEE, AR A FFE T SFAY 7 AR A AR perpendicular to each other. This piece of furniture s a kind |

]

i

BRERRENEE ‘ \ HREEEEEE EREENEERNE 10 mf*ufi
‘ ‘ | |
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 PREEEATLEABESNS N, URAERINH
LT BY o 15X 5t 2P 19 R B, E£5¢ FUHEa9AE =,

o HES IR SR SRIN ER AT B ERIB I, HEHTH © of essay on the impossibility of bringing things together and
W EEREN—E.

finding ways for the grains to cohere. Quarter sawn Walnut on

the outside, zebra wood an the interior and stacked plywoad as
structure, the three striated patterns come into conversation on
~the obligue, I

NADAAAIR TR X F AT IMoE S/
Gomez Coffee Table by NADAAA —
Photo by Dan Bibb HASARFHFST
REEMBAZ

1%/Zebra wood
runs|parallel to
the teak grain
pelpehd\cular to
the top.

HISUR B R4S DY

FmiEamiaia(bookematching) $o0097 32 &, 7F
TEZENES A LR 4 E2E — I
BT 2 4b, TR A E, B RSB AT AR S M AT
HHESEE. XHRAR—RYE, iTENREB YRS E
Hs bbb IR EIGRIT A BB SN E R TR R e —t

*, BERH O K (zebra wood) , &N SHEMNE S | | RS /Veneer grain |

7, % SHRSORITELTER A L6 EABR . |

MREX MR ERREEN AT ER, A FIHE If provenance of this argument all seems remote to architecture,
BB DA R BF|WHE (Santa Maria Della Pace)
I 5 BASUAOAE Sk TR M A A BT R, PR T — R SR

think of Santa Maria Della Pace in Rome. The classical orders

produce a rhythmic cadence as they march towards the carners,

178, BHENEES. BAEEAFTSNARE XS | until suddenly they are swallowed up and engulfed within the
EH B EERHRAA BB T HAB?RBERIES corner itself. Perversity? Negligence? What happened there?
(Bramante) 211 i% w4 BT 1, Jézh'“ RSP T PR | Was Bramante a witty and humorous guy or did he simply fall

frFAmE B ER (Palladio) ERLFMIUBRMA I, UK | asleep at the wheel? If you look through history at the way

E2E, BH: WEZ (Mies Van der Rohe) TE BRI EHIE

1

i in which Bramante was subsequently translated by Palladio
& (IT) FRERF By 75 SURE IR &2, IR S FERR ‘ --and generations later by Mies Yan der Rohe in the IIT, you

|

|

|

|

|7

B, SR ESE 2 A H AR T EE T @ OSSR, begin to realise that the importance of the grain is not so much

: about the way in which the striping is created on one face, but

almost always about how it turns the corner and deals with
exceptionality. This table speaks to that very history ‘

ol
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-beyond that.

POROUS GRAIN

Within this context, the Rock Creek House has a certain kind of

critical agency. An adaptation of a four story historic structure

in Washington DC, with & half -basement and a roof attic, our

job was to maximize the square footage of the house by making

both the basement and roof occupiable: expanding the house
without adding onto its footprint.

As you inspect it

the house seems ~

relatively benign.
It respects the
brick structure of
the building, with
windows that are —
either carved out,
flush, or popped
out, butit's nothing®

extraordinary

One of the main
requests of the
client was to
maximise the
sunlight on the —
southern face;

on studying the
plan, the challenge became how to maintain the load bearing
structural order of the building while opening it up to spans

that would require other forms of structural support, beyond .
masonry. For this reason, we developed a hybrid structure
accommodating its load-bearing walls on the north, while
opening up the south to a'free-plan’ organization. This had a
radical impact on the structure. The expanses of glass on the
south, naturally, necessitated steel, and as such we transformed
the south face into a curtain wall. The tectonic challenge was,
how do you turn a loadbearing brick wall (on the north) into a
curtain wall (on the south), and what that would entail in the
transition zones of the east-west wall that bind them together.
As such, the building plan has to evolve in such a way that the
1oad—bear\r‘»g wall of the north is translated to the existing north-
south structural brick walls which support the curtain wall on
the south.

The southern facade has its moments of articulation, alternating
between flush, inset and popped out conditions, but also the
carners, whereby the wings of the building exert themselves

into the landscape. In the south-east corner, delicate inset steel
columns suspend the brick on the outside, using the glazing as
a picture plane to reveal the tectonic ruse. The corner windows
become opportunities to carve deep areas of occupation,
allowing for furnishings that appear as extensions of the
plywood grain that structures the house l
in'section, a new double height space from the ground floor to
the basement opens out to the garden to the south, and the

former amc is opencd up in Secllon wit h an atrium (onnﬂcﬁng




ORE—@4EEF, M T ANEEETSTEIGE. SO
WAL NS RERR, e TRESER, BanT
l B3 R R T3 fo i OB B ZE S AZENET, 3F
| B RSIINE T, I A ESET SRERE (oculus) B
; CREE T TERORRE, ;
| AR E R AEE (millwork) 895504k 858, (& A S 1S
— i, BE T BN EE S BRI E a2 E
3 RS S (B AEAE, LL BA K AR DR BRI, 5 248
# | o, 2P E AL B, RN R SR ARSE, 1B =

the kids" homework room an the second floor to the playroom
on the top floor. A winter living room is located at entry level,
while a summer living room below connects to the garden,
Diagonal views pass through the building connecting spaces to
| theeach other, using the free-plan to create connection that a
load-bearing wall system would disallow. Upon entering, there
is also unique window which peers into a cavernous oculus
revealing a descending staircase to the garden level below.
The striated logic of the millwork, runs north-south, much like
~ the bearing walls, reinforcing the porosity of spatial continuity
~between the southern facade and the nested spaces within
the northern portion of the house, allowing sunlight deep into
the house; in cantrast, the east-west faces are opague and
expressed as solid wood veneer, giving privacy to bedrooms and
‘other domestic areas. All of the millwork is coordinated with
electrical, lighting, diffusers and other fixtures, such that the
logic of the north-south axis becomes apparent. The hardware
of the building is also concealed within this logic. Services
like the kitchen and family room can be concealed by large

_ \
HEETHEES B DS FRa s A SRS as. 53
BE. USRI E, (L BB A E R E )

ERRNSIEREER—EESP. AR RIS
AR 5522 81 BT LU A B IR RS, L A B ek
BENB, =T ‘

completely solid.| | | Il

sliding wall panels so that they appear to be without doors, and -———————

GOl
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DLbRTEs 114

PR, wiED

HAET X T RENELE, SERTRE
Z M B9 ER BRI R B (protocol) » FfiIE + A
THREDL, BHBEBIES DO BE=H B
(THRAERE T — R B T G MEE . 1027
THE, HREFT L EORR, GEFE T — L0

&, BT BRI R EF OASAORIN SR b, 58
EPESo RAFREN . BEHITEN, REEREEAE
SELRINNZSER0NET, BRETAFTRS |
THMEPR, FRERTEE B
,ﬁmm%mﬁﬁm@wgmmﬁﬂﬁmu
LB BT BRI D48 A0, 17 5 2 D B 5 B R
B HVHIEINE (storefront) 1B O BT FAZAL T — i |

TOLERANT GRAIN

1 of striping becomes ammunition for a project we

comple in Seoul, Korea — where we didn't speak the

language, and had no special connection to the construction
ol the pro

industr ntially used four details

a "'model home gallery” for Samsung. As |

>nce goes, the model home gallery is a building typology

1at has the appearance of an extravagant cultural institution

n fact, a retail outfit. Companies like Hyundai, Samsung,

s use the model home displays in their galleries to

sell apartment units all
pu

term' tempora

over Seoul. At ground level they provide
iblic amenities to the communities within which the

sildings

are built,

Suls 8 0 6 4 idk 0 B8 PR MY RN M)l:*

storefrant that has a certain cadence in relationship to solar

The idea of the building was very simple: produce a glass base
that draws people in from the adjacent streets, the park and |
subway

connection to the retail above. Typologically, it is simply a glass

stern, while offering one vertical mement of visual -

box at the base with a dumb black-box at the top: nothing more,

nothing less. We pondered how to give definition to this building

type that found itself in between an empty barren landscape on

one side and on the edge of a new « with a subway station
linking it to the larger metropolitan region, It was promised that
the site would become a dense urban corner, but we had not
imagined how fast that might happen: within one year, all of the
buildings around the park were built.

We developed the working drawings for this project, including _

the protocols for the digital fabrication of the details that
required some complexity. We sent off the package at the end
of October and we didn't hear from client group. In January, |
abruptly, we received an image from the job site. They had built
the foundations and were already building the slabs above

o turn the corner

but they called us to ask advice about how
because they had run into some geometric issues. In fact, nane
of it was being built digitally. It was all being done manually,
as it turns out, predominantly by Chinese labour, coordinated
by Korean engineers and site job captains. Thus, we were
reintroduced back into the project to bring clarity to the various
working parts of the project. Luckily, the building was conceived
from four basic material assemblies and their requisite def’ails

A granite floor that runs right through the building, a vertical

performance, a series of louvers that break up the compound L f
curvatures of the aluminium panels into discrete pats, and a | J |
plaster interior. J [ | i
Conceptually, the project is about developing the lowest ‘
possible communicative denominator to build the structure |




ack of detail

without knowing the locat language. Due to t

1 this building, there was nothing that couls

wasn't the case of course, but y

At the base, deep vertical fins protect storetront glazing from
east/west sunlight, on the north the mullion bays are spacea

en the mullions

with larger spans. Vertical fritting in b
protects the interior from the southern exposure. The base of

fstructure. One is a robust structure

the building has t

that supports the buildin 1 the other is a fine

ntal louvers are

; oree that holds up the glazing. Above, horiz
A ﬁ%’:\t} B, XA RSN m$}iﬁ—myﬁfm?,€ pried open in the few moments where ligh

interior public spaces.

permitted into

5 e ﬁB*EE%%* i

EREERET,

TR AR, BORBIAE R AR (f m“”fi‘%ﬁ'ﬁi‘é‘ SRAGMEE
BIEREY, ALE IR B S AE 5
ERIEHE

'n"mg JUIEES }

8], AR

AT (hypostyle hall) #9

S B NET

Conceptually, the ground level is an open promer

LLM allows the public to filter through the building. The plan

X RREEE T — N 360 BB, Wik~
& FBEImAE *leg'iﬂﬂ"fﬁé?(ploscenmm,

hypostyle hall where prima

yms become

such as auditorium, VIP rooms, and cor

s, as if thick columns. The section diagram is

monolithic ma

such that architectural elements like skylights, columns, and

staircases suspend down from the mass above. All of the lighting

ithin the striations

and the mechanical equipment are hidden
in the ceiling

There are key moments of typological transformation. For

the

instance, we aligned the ramp down into the ga

slope of the auditorium's stepped floor and eliminated the back
wall of the auditorium such that it produced both a theatrein

the round and a proscenium with a view from the stage cut

towards the landscape. When it is not a gallery it becom

theatre for novel encounters and programs bridging inside and

outside.

201
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| e iBR, REAZ B = AR RN, KBEE T

FLE)‘Z o I

Prék £3r "if?t ESVNC3 (IR A ] ‘ '
The massing of the building is the result of a domino frame with
’AJ-K?TT@E\JUJH;? RFFZRE PRE AT RNA RO TER |
b= ’*F@ B “‘fﬂ@gH’u’&E?‘quﬂuxﬂb;w bl
PR YL |
MAR S E 3R, X "i‘:"in,LﬁTJtLlﬂzm&J:EJ%‘@é“a=F

HEMEMESEN, BLREBIE iﬁ‘:'”lﬁ'%‘i?mé&l

sliced corners and subsequently shrink-wrapped with a striated

skin. The smooth figure of the building mass above operates on
the oblique, and is meant to be viewed in the round, in contrast

with the prismatic apartment buildings of the neighbouring

i) skyline. In turn, the base is formed on triangulated figures that
&, L CEBTIE TREE. XERANS T EES are formed around the approximate programmatic requirements
T T EMERE LM  IRIEIMNE F i I&f"}EE"JH/ SRR of the public realm below. Each speaks to the landscape of —|

BB B R RN U T BN T ANEThe (e Seoul in a different way: on the one hand in contrast to the

LB, B I R AR R AR A H BB RS E] T . TRER YA
s R EF ISR TR, BEE LS BRI, @R

AR, In essence, the building is built with a sense of resilience to

repetition of conventional apartment buildings, and on the

other the mountainous landscape that frames the city.

I N S ___all of the things that happen in construction, but maintains

ﬁ 4% B’J 5‘5\[ fg its commitment to the four key details that protect it from

| =%, GaRBERIRE

| EEE—TPRER. TH

precision. The animated diagram of the building demonstrates
[Ep Nt pre kirgti
FER S T~ BlRY 2
g A*EEE{%
KEBTEMFERM
.y

IRNMEE (New

its stubborn simplicity: a patterning of a tectonic grain at the
storefront distributes itself in relation to the solar performance.
As you stack that with different programs underneath, it begins
to compact and enframe the public programs at the base. The
louvers at the top conceal the black box but then, at moments,
Hampshire
house) W H A,
HiNE=EEEL
I8 I — BB {7 B
B4Rk (Presidential Range) m%¥u’%lm'f%z‘91 %5
—E g R R, G5 %WUJ Mau_l fE MU

they open up to wink back at you.

RELENTLESS GRAIN

This graining of material has a direct relationship with different
construction techniques. With the New Hampshire house, we
had the good fortune of designing a

# 8 — bl g T, FiE house on a mountaintop that overlooks

the entire Presidential Range. Each
B—RAAE EHNELZREER
M, LR RPN,

AT REBATR B9 i¢§ (fz

room is designed to be on axis with
one mountaintop, including Mount

= Washington, Lincoln and Lafayette, etc.

TRERENEEELZER, : Each room is a prefabricated unit laid out in a radial plan that
508 (dog-trot) 1 S o g [ ([ protects a central court. Thinkof the many circular building :
BNETE SRR, FE ' \ precedents, the Panopticons, the Tulou (round earthen buildings |
TR RAEEZE g in Fujian) that you may be familiar with in China, in combination
T EC 8, B THERAIEM with the dog-trot building type, whose void between two
EIMEE,

{

: ) |

enclosed rooms provides for lateral outdoor connections. 7|

| e e SR i
1




TTE R UBEITMAFE
1B =X EF R
board and batten)
B E TR XEE
el BAEETTZR:
B ERF . TaMams
EH R A T
ERANTE ILFraNas
R4 U W B 24, [5) 25
FrrEesET

1X

[ This project builds on the board and batten tectonics that we
‘ adopted in the New England House. Note the lack of hardware,

as the garage doors are formed from a delaminated and

bent extrusion of the battens. The tectonic grain stubbornly

appropriates all architectural elements, causing all hardware to

i~be absorbed by the grain of the vertical striation.

=

For the New Hampshire Retreat, the grain of fins, tongue and

H

groove boards, board and batten, and logs all amount to a
tectonic strategy in dialogue with each other, and in one kew
moment, producing a ruled surface, whose figure corresponds to™

FE#R. *%.émngue) E0OR
(groove board) « AR IR & 5 R AR EIRIED B HEHE,
HEML T RN, A2l e —FEY
HE (ruled surface) . BAE A3
SR — B ,J%FWFFL%
FE.BUHENTAREH/NE FRBHAD, the culmination §
of the project's :

: | promenade: a
' A —stair to the roof

; - deck, where tf
. JL_", = L e eretre

| “entire panorama

o the main entry
| into the house
ITFRX—BEAR '?AIﬁEHLT—ﬁﬁ"Bf}ﬁfZK proper.
WXRFrENERRETENZEHSEL T —Mais,
e, Wiz, RETENIELRNERNEERZE
L ER — ik '7*54‘1&, ik ABEBSHIIE HAER
S5 Bl B L2 1R E

F_HTIIHIHII (o LILLLLLLLLLL

8

'@ﬁfmﬁ*#iﬁ" QES‘EW" BEH BENZ
5,5"—’3‘5.%19:)1 Bz (Dominican Motherhouse) 1
SBET - BWEAR (James Stirling) Byt &8 55
(Wissenschaftzentrum) ZRBIL T B FIEX M B ML

BRI EE, g, & Tk &= — 200 W

&

REMETAEX M2 b, BR(TEHANE RS BN - B B BT 2 L/ Louis Kahn's RIBHT AR B9 S RF Pl James Stirling's
£, ERERERER — 12, 1 R R G R A s "I Dominican Mctherhous.? ‘ v\hssenschaftz&mrrum

B — R It e R S EE e HE T —i2.

The project builds a part to whole relationship of this graining
propesition. The rooms together produce a grain at the macro
level while the vertical grain of the structure, pickets and skin

_elements operate at the micro scale. Together, these become

the vehicle around which one is able to produce the ultimate

relationship between the inside and the outside.

The technigue of compesition is not without precedent.

Louis Kahn's Dominican Motherhouse and James Stirling's

Wissenschaftzentrum both demonstrate how the connections

between disparate building types are brought together through

overlaps, collision and hinging. We build on this predicament,

{ : i but instead develop fluid techniques that graft surfaces together,
: ‘ conjoining disparate spaces into continuous realms -effectively

meldmg forms and spaces together \

| is available A g7
unconfined. This ‘
3 1\» ruled surface I
i | also vaults over 2 3 ‘

60k
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B BUR B3R

#$%= (Lequeu) IR E
El T

EUF B — I 5 . TR R i
(Weston House) &, 41189
THEEEENEEIMERE
N—B.HINAENEBIRY T
YEIX R BBV IE E A L, H T
BH—ENES—H .
e HIFRAETFHIEE  BLmitks/ Elephant of the Bastille
HNERE, MBESREXERENCEY, HEFETE

W, EETSEEZEEISEE —RE EEEBRHENE

ek,

BRI

AR PME J, B
ABEIRITANT D, HIERT RN —BERIL BMARZE
TR RN — S ERRAE L R URER RS,
HEFRUMB LN BRKTEMELR—TMEENTA |
T MR R AR R SR A S, BREBERET
TR AR TR B IERSURIT <A |
EEIME R ERE—FN. X (E T Eehm, th¥eBHE -
(developable surface) RIEBNEER . 1T M E L 891312

o, HIEEMEBCRAUESN, BATSXIEERN |
NAMNG2ETYESTANEET N ENEBSHZE.
BEeY, HiE R /LE EitfE A EAEN, A EE T T
FEFEN TR A T KRB = BIE & ERR |
B FE LIS o, R RIS R S iAn |

BT —MBLBNENFEET], TRBEISEAR, RIS

(referentiality) , 7 B #RBA AR,

EREE (Casa la Roca) PRI—4 B EEBMBFRLE ‘
LiE, #I5| AT —RARETRAER L HX T
SHE LR, BAEC LB ER  FH1LE (Sigurd

Lewerentz) BIFE &, FRIR MR N E F, 20ETS

CORRUGATED GRAIN

This historic image by Lequeu conveys the direct relationship
between the figure of the elephant and the programs of the
spaces that it sponsors --such as the trunk which serves as a
fountain. For the Weston House, we were tasked to add another
floor on top of the existing building. We used corrugated metal
as a cladding surface to wrap both floors, and offer an organic

and singular identity to the house. We were not content to just

re-skin it. We wanted to explore the possibility to expanding that™

skin so that it becomes spatial, to produce an awning between
the living room and the garden and even allow for the insertion
of a new flight of stairs.

The idea of graining in architecture takes on much a more

spatial proposition in this project, and in designing it, we

discovered something that we had assumed but could never

fully articulate: in architecture, drawing is not merely illustrative
or pictorial. it is always already an act of construction. |f
corrugation is oriented on a vertical axis, that means it is also
malleable on its horizontal axis. Note that the line at the top is
exactly the same length as the line at the bottom. That is what

proves the theorem of a ruled surface, alternatively called a

developable surface. In inspecting the drawing, we already know

this is buildable, because the geometric principle that guides
the drawing is based on a constructive idea, both physical

and representational. At the same time, the very principle that
geometrically delaminates the surface produces the possibility
of depth within the surface: a skin that envelops space. Beyond
geometric abstraction, we also become aware of a semantic ‘
aptitude that is embedded in the idea of this'curtain wall’,
something that creates associations, builds referentiality, and
begs interpretation

An apparently similar derivation of the curtain wall in Casa

la Roca prompts a completely different set of discoveries.

While drawing this project, we were focused on the work of

BRI /Weston House
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EREFEEEE /Model of Casa la Roca

T EY - HEEERMET /Detail of Sigurd Lewerentz's work
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ERETEHEEMT/Detail of Casa la Roca model

Sigurd Lewerentz and, in particuiar, how his monocular focus

on brick aggregation coerced certain inventions that would

—or Flemish bond. Instead of centering his attention on the

brick itself, we discovered that Lewerentz was more targeti

escape conventional bonding procedures such as the running

ng

the space of the mortar as the site of play. In some instances,

brick can be seen floating in a'field of mortar', a-tectonically

suspended. This discovery led us into proposing the 'varia

Bond", whereby the dimension of the mortar bond can vary over

the length of the wall, creating lateral shifts on the X and \
and in turn, introduce the possibility of lig
the brick membrane. Controlling the bonding also enables

us to fold a single wythe of brick along the diagonal axis of

/

ble

Y axes,

ght and air through

a

bonding pattern, giving structural depth and lateral stability ta

a substantially thin wall, extending the tradition of Jefferso

n's

serpentine walls at UVA. The project extends this discussion

through the warks of figures like Eladio Dieste and Frank Gehry,

whose figural walls are the results of significantly different

procedures. Dieste's inventive structures are hybric in nature,

the result of the layering of brick, rebars, and mortar acting

in

| tandem to structural shells: pure structure Gehry's walls, on the

other hand, are the result of the layering of varied laminates,

with the skin serving as wallpaper, a symbolic vestiture that

seeks no direct relationship between the walls parts and its
whole. In the case of Casa La Roca, the relationship bety
brick, its bonding organization, the structural folding of the
the environmental aspects of its ventilation and illuminatio
all contribute to creating reciprocities in its part to whole

relationships

N the

wall,

n

LEL
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TOD'S#&EHEXKH#/TOD'S Omotesando Building, by
Toya Ito & Associates, Architects

X a3

LR RABINTATRRER (Toyo Ito) £ REITEH K
R (Tod's) BY, MAEHFEH T —LHABEL R, EBE
EEEDRRATEEME—2»
—E30 25 B AT A Y, MARRGRY A SRS, DUF
I 89S R, BREE

A= B 5 b,
R o bbbk, BT EE
ZIEIBY EER, MF
BB B AR 2348
BHROEHE, A A M ERRBBLER £

21T o 4E % ST E R AR LN I

BRENFHEENE L, BRI LEINNEMEEMmEHE
(decorated shed) BIER .

of Beirut) =8 5t (Issam Fares Institute)
FEBYRIE, R AN ANBEEAR
RREELIE - DAIBTE (Zaha Hadid) 2H k. MIfE BRI
B, SEAPARMS ERH R ZELAMBIE T A, Xt
1EFRAT18 UL B it FEHEHHP, FESIEFEAR LW
B, TH—£R3EnNLE Eit, NBEE L= Ax,
(R AREHAETERN, BEEBEHMHRNITE. ﬁdﬂfﬁu’*&ﬁ
El, B A XERRNERT - HIHE, RATH

*MHLAZHJ,,JLJHI;KESMHEPE\JHuﬁ_;féfﬁkzit
EENX AR, MEMREETIX EEE 2 8], EARERR. T,
PR, DU E RBIIE NS S, HA 15038, LR £, FA18950 B
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Higuway FHEH - HFE -
(Robert Scott) F1Z4a4s.
SCE 2 (Robert Venturi) 8"
GF A EIRRF T SIEA
fEats (i InE % 5))
- AREIE TR SR, 2
WA, 19724, 1971448
iT; @MIT Press. /Graphic
depiction of a "duck"
and-"decorated shed" by
Denise Scott Brown.and
Robert Venturi. Learning
from Las Vegas. MIT Press,
Cambridge MA, 1972,
revised 1977; © MIT Press

DECORATED SHED

BRANCHING GRAIN

When | first saw Toyo Ito's Tod's published some years ago, |
read into it certaln possibilities that were not actually built, but
latent within its organization —aspects that reinforce some of :
the arguments in this discussion. From an organizational point
of view, | thought that the structure of this building, as evident
on its facades, was also a diagram for the spatial subdivision of
its interior, effectively a bosk of columns branching up towards
the building's top. By extension, | also noted the semantic
relationship between the figuration of the facade and the trees
in the foreground, whereby the building attempts to somehow
mirrar its natural context through architecture. When | finally
visited the building, | realised that it's interior is actually devoid
of the interpretations onto which | had projected. None of the
organizational tropes of the facades are indicative of its interior
layout; It operates more as a decorated shed.

Concurrently, we were shortlisted for the Issam Fares Institute
competition at the American University of Beirut. The shortlist
was composed of a few emerging names, alongside Zaha

Hadid, whose reputation had already crested, and whose prior

affiliation with the school, as alumna, had in our minds already

secured the outcome. This allowed us to freely engage in the

SR | L

competition as an intellectual enterprise without the illusion

of victory. For this reason, we wanted to use the cpportunity to
complete Toyo [to's project in a way that was latent, but never
yet adopted. We knew the image of this building before we
started designing it. We knew that because it would be amongst
these trees, it would not be in dialogue with the campus’
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historic architecture, per se. It would be, instead, camouflaged
within'its flora, behind the palm trees, the cedar, the pine, and
the monumental ficus. Effectively, we knaw that our project
needed to develop the morphology of the ficus as a spatial and
structural system |

we design that tree?" Note thata

ecomes a triangle. When extruded

becomes

a column, at the top it becomes a

piloti, when ro loads, when straightened up a

sin

e ON Many arc

1ple wall. A simple geome

functions. Operating on a site in the round, the stacking of
programs required multiple orientations; for this reasan, we

used the variable geometries to develop a structure that could

be hea

unaation

lightening the structu it transfers from one organization to
another in the middle of the building, and then br.‘_wr_'h:ng open
at the top of the building at its top

If viewed as a domino frame, the building organization allows
for deformations that absorb its variations as part of an organic

system: The system allows for the cantilever of the structure

I

y
-.,.IJ:..

1e Ficus roots on the west side to thrive, it al

1al and transfer spans in the auditorium section at the

so too the lightening of the column grid at the top.

ts floors become a structural diaphragm, not only acting as

dead-loads, but acting in tension and compression as part of the

c triangulated system that builds the overall structt
Thus, the building becomes a direct index of the way that the

structure is performing. P am, skin, and structure come into

direct dia

vith each other. The grain of the building is not
its surface, per se, but the entire three dimensional jungle-gym

structure, the spaces it creates, and the anatomy it praoduces.

gLt
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(figuration) -0 = [Bl1F X IR, tF AR TR —AR
BEMBRSBARZINEEXR. |

Ak, HNTHRESERANMNE, HERB RV MEETE
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SCATTERED GRAIN

[ MHEEXRRENEEENDS, BNBHBSMNGT
R R IR AR B TE N B (Gwangju Biennale) £,
BRI T —REROVE AR S, H BT T |
o, TESHEMNEmSRIED, RAttEmerLian
B R S R | '

| MEFi. B RSB E, FEM (configuration) 58k

''''' [

If the dominant protocol for our operations bias a part to whole
relationship between the constructive unit and the building's

figure, not all projects allow for that reciprocity; in those 1
instances, we have sought to radicalize an alternative approach.

For the Gwangju Biennale, we initially designed a light tensegrity

‘structure, whose organization allowed for minimal points of \ T

contact with the ground, where many infrastructural systems of

the street, and subway system), were at play.

~With an early submission of cur working drawings, it became |——

clear that the complexities associated with tolerances created |
a project that would be unsurmountable in terms of both
schedule and cost. In reviewing our CD package, the client
remarked: "We love it! Do you mind if we just introduce |

_compressive elements instead of the tensile ones?” This meant

that we had one week within which to establish a new project,
a project that could thrive under maximum tolerances. We
thought that if we were going to really have to redesign this, |
let's think of it economically, strategically, and produce a divide

__hetween the configurative and the figurative realm, such that

the reciprocities we conventionally construct between part and
|
| |

Thus, we identified the largest single figure the site could take,

whole are overturned.

respecting the location of trees, while minimizing the structural
struts that meet theground. | | VAR | |
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Without an a priori tectonic system in mind, our challer

irts for the proposed'cloud’

wvith stainless steel door handles as round

extruded struts, we developed a structural approach that

SRR ANMEE would'till' the proposed tigure of the pavilion, triangulating

UIREIET 3k, T

to gain maximum lateral strength, while minimizing density
19, TR X E ]

Acknowledgir at pitals and canopies react

ts in different areas

varied, effectively

swarmi

requ
requi

For the
construction, all we
gave the builders
was the figure tha
was produced by
the overall form of
the pavilion and the
requisite density of
structure in each

ot its parts, with

— 7 ' ; the construction
method of welding
RIS R, BAMET L AN R ERIER AR~ L each stick three times ro ensure triangulation. ... and 1

a note to sh

BEZIRHIET 750E, WERIESSHER

R
ARSI FE ST
XBEE— TR

AEE

ut figuration, and

On the one hand, I'm making an argument

75, 3 r— on the other hand, an argument about configuration as its pre

-PRTHE, AR ME 28 x

MR SRR BMEE

requisite, ar

iprocity between tne two.

die The bowl and the nest seem to be two different

ERMTEORTE, BRFLE K

things but are in fact two sides ol the same

coin. One starts from the bottom up and asks

what can be built with a blade of gr

2 other begins with a platonic ideal, and erases

the grain of constructio thin

GlLi
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SUSPENDED GRAIN

Much of our preoccupation with material research translates

itself into larger and more complex buildings; our three schools

of architecture, in Atlanta, Melbourne and Toronto offered =~

opportunities to advance some of this thinking. Consider

NADER TEHRANI

FOD| LECTURE:

MEN; 78— 18R B HT - EAREMNVE the suspended concrete tarp of Alvaro Siza's Expo Pavilion in |

 RFSHIRT B INE T Portugal; consider Louis Kahn's unbuilt Palazzo dei Congressi |

=2 (Plazzo dei Comgre%sﬂ'
NS AT IO B A =8, B B IR 2 0 e in Venice and how the bowstring truss becomes an inhabitable
RS T R, th el LUAB—18518 (Gaud)) HIEERK, space of the congress hall, with its raked figure as the base of the

auditorium. Consider also the catenary experiments by Gaudi

2 a01a] B A R AL S5 189 7 5 B0, I FRAISR I, “EE S NE
(Compressive Catenary) T H iE 1118
REES G, HM RS Al AR e

LAt 85 % 90 faT i and how they become the mechanism by which to optimize |
structure. For us, the "Compressive Catenary" project became a
way to test out how we could take the structure of the catenary

and produce an inhabitable space out of it_ﬂ}/

MRES - wILNTE F LB/ Expo'98 Portuguese National Pavilion
by Aljaro Siza

SN

BT - RAEMNMEINEE/ Loyis Kahn's unbuilt

| Palazzo dei Congressi jn Venice i =
RKEMI/Arch of Temple Expiatori de

la Sagrada Familip |

TR B EE ;mFl Escorial) T

Tz R T ?
Foo : [, | AN

AT, BRESEFIEN TS, WEER
‘
TR E AR K FHENREHE, BRNAE L™ | BH 2T R
y s s B89 75 T4t/ The
2 AL S SRR, B f g
i ZAEEIS BT, BN EAHEE RS BRIFTEMM sl hha s

underneath the
monastery of EL
Escorial

B2, BTV EA T 2 2200 21 I e B 2 I REB i
1 v B BR 51 2 1, 0 SEARRL R CRIR (1 7 18 O, I8 TE
(keystone) BYIZAEME < 2 T BPHIRHNKE, HHREER
THREWSHEED B ARHAS L. | ‘
MR R EFRERETENEIA, A A FRINE | The idea we had was born out of a fascination with the flat arch

FETUH TSRS, RIS SIS ER IRV BRI, DU H TR
FEBFEE, (R ENRET ARSI I 3R, fEEHEIN
AEMEEBEIRD, ARG ER T —RRE, FREX
271889 1 JE

that lies underneath the monastery of El Escorial, the result
of compressed dimensions, the necessity to span, as well as
the need for a flat floor above the vault. Indeed, the history of
architecture has produced many extraordinary vaults, and yet

they are also all characterized by a corresponding ground, but

rarely does one impact, or determine, the other.
The radical constraints of El Escorjal produce an
alibi for this subtle invention, extending the logic
of the keystone along the length of the entire vault,

if only to defer to the structural forces laterally to
rhe\r ultimate destination at their edges.

If an arch is marked by a keystone at the top, for our hangmg:
ault, we needed to invert the keystone by making
interlocking puzzle pieces to insure that the 11
, ‘compressive blocks could actin tension. In turn, as

— the keystone elements are displaced to the side, the

S central point is overtaken but an oculus, serving as a

i [evea\ between tme rhrpe VEC\.QV'S that define Hw vault

TN Y I S| S S _— M—

FEERBEME/The Compresswe Catenary project
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ﬁfﬁlﬁiﬁﬁ%‘ﬁ%Eﬁéﬁﬂﬁa’ﬂ%ﬁ?@/The totemic suspended structuj'e atthe

However contradictory it is to intuition, the idea was to develop
a light-gauge compressive structure that operates between
tension and compression, and equally importantly, something
that can serve as a censtructed ground. This is a principle that

_that translated directly into the Atlanta and Melbourne projects, -

rwhere the research on
|suspension becomes
ra transformative
|pedagogical tool.

[ Atthe GeorgiaTech —
School of Architecture,
‘we used the gantry
crane above to
delicately suspend an
‘entire studio space ——
~the'crib'-- in order to

| maintain the flexibility

of the ground level. In

the Melbourne School

%?%?fﬁi‘n‘ﬁﬁ'f‘%‘ﬁﬁﬁ%?‘?ﬁ}iﬁi&#ﬁi,'Susprended'smdiomm at the-Georgia-Tech Schoot of Architecture———0f Architecture, where

| thereis no budgetary allocation for a dedicated studio space,

722 meter LVL beams span the atrium and form the structure

\for a totemic suspended structure that served as the only

| dedicated series of studio spaces. The structure is massive and
+————volumetric at its top, extending down the studio walls in a kind

| of bas-relief, and eventually thinning out to plywood veneers

[atits base, where the surface of the cladding serves to create

AL

| a coffered acoustic ceiling that hovers above the great hall.
The transformation of this tectonic system can be seen as an
. Linversion of the classical system, whereby weight is traditionally
given to rustication at the ground, with ascending thinness
I attributed to the walls of the piano nobile and the upper floors.
The structural grain of the MSD members operated as both
' figural and surficial. The volumes of the roof structure are robust
1 |_and spatial on the one hand, and yet their transformation to a
state of delicate thinness is part of an integrated figural strategy;
this could be called its morphological grain. At the same time,
the wood veneer surfaces of the coffering system in the reflected
ceiling plan are wrapped down the vertical surfaces of the
suspended studio, effectively producing a grain that is also skin

deep. The two grains are brought into dialogue with each other,
N )

Melbourne School of Arcl‘Jitecturc
|
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S (Daniels Building) &, 275

2 X 2 1050 R E A P HE
A IR ST HREE & .

RAIL_B = 197-58" (STUDS AT 12-44°0 G
[~ RAIL_A= 182° (STUDS AT 117"

FRRETARE, 2105k PRI/ Daniels Building, John H. Daniels Faculty of
Architecture, Landscape, and Design, University of Toronto

For The Daniels Building in Toronto, while the idea of
suspension was not a motivating force, the integrative mandates
—and lessons-- of the Atlanta and Melbourne projects became
instrumental in the transformation of the design. When the ‘
concrete shell roof structure was challenged, the project was
virtually brought to its knees in a moment of truth, as it were,
effectively on the verge of compromising the building's most
salient feature. The question, for us, was whether this roof was

a materially driven idea, or rather just about the integration

of struetural, illumination, environmental and hydrological

performance; as the latter became to dominate our thinking, we

o417 0 5 B B S T — B R RS AYIERRIE 1+ RIETER 14 /We built a full scale mock-up in our ow studio proving our design is buildable.

i, Beff
R REE, YAt
252 0] DR AR HY,
FEB LI iR s iR

s

‘ LUJ | ERRRREESOERRGTETR
T S 40 TR

redesigned the structure more economically in steel,
while keeping its essential figure and performance
intact. Even then, the construction team rejected the
proposal, claiming it unbuildable, putting it once
again on the chopping block. For this reason, we
built a full scale mock-up in our own studio, proving
to them not only that a ruled surface was completely
buildable, but that it can also be embedded with

a radiant slab that can serve as its environmental

system. Composed of a layered system of parts, the
steel I-beams with corrugated steel deck, covered
with light gauge struts, gypsum board sheets with radiant
panels, and a coating of paint. Thus, the paint shows no grain,
a5 such, the most characteristic feature of the building resides in
the morphological grain of the roof itself,
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CONCRETE GRAIN

If the grain of concrete escaped us in Toronto, it was
reintroduced as a challenge in Ramatuelle, where we designed
a single-family house overlooking the Mediterranean. What
was initially a courtyard building is slipped in section to enable
views for bath the upper and the lower wings of the house. The
slipped sections of the house are
held together by two staircases on
each corner of the house, while a
central court, occupied by a pool
serves as a focal point. Composed of
three cancrete slabs -a lower floor, a main floor and a roof—the
house is conceived as an extension of the landscape; indeed, the
landscape flows right under the southern facade of the structure
| into the central court, seamlessly navigating through the living
are of the house and up the hill towards an upper terrace.
-i_ndeed, the south facade is not so much a facade as it is a beam,
cantilevered delicately by the pool retaining
wall that intercepts it in a perpendicular —
fashion. Here, the structural grain of concrete
serves as a significant protagonist for the
j house, enabling long spans, though apparently monolithic and
| integral to its typological figure. Without this structural grain,
‘ -this concrete building that would not stand.
| Ata material level, we were also curious how concrete, as
a material, produces a "tectonic grain"? In our research, we
realized that, in fact, the question about tectonic grain can be
posed in two different ways, so we
investigated both modalities. First, we
realized that ali formwork produces its
own grain, depending on its materiality
{aluminium, wood, bamboo), and thus
the surface grain serves as an index
of the formwork itself. Second, we realized that concrete itself
is the result of a combination of elements, including cement,
aggregates, admixtures, water, among other materials; for this
reason, one can effectively alter its recipe to consider alternative
3 grains that are embedded within its core, not only its surface.
Thus, both modalities involve a level of artifice, with certain
variables that can be manipulated to create a concrete wall that
is at once dematerialized as reconceptualised.
By way of case studies, we researched the main entry area to
serve as a-catalyst for the design of
- digital formwork, which can serve
to insinuate a rusticated rubble
wall, while in fact being monolithic
concrete, At the same time, we
researched how the density and size
of aggregate within the concrete can
serve to transform from a smooth finished surface on the interior
of the building to a veritable stone wall serving to retain earth
in the landscape in the garden areas. These two ideas about
concrete have totally different implications about what is meant

by the tectonic grain.
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When | first went to Rome, | was mystified by the tectanic grain
of the streets, the organization of the cobble stone. | didn't

" realise that the pattern of arcs had a direct relationship to the

body. A builder presumably sat on his or her knees and the reach
of their arm length defined the radius around which each arc.
would be defined. For over 2000 years there has been this direct
relationship between what is constructed and the body. Even
the tagging of graffiti on the side of the wall is a direct imprint
of the reach of the arm. However, we're now witnessing a very
special moment where 3D printing is beginning to eradicate the
limits of the tectonic unit. No longer are we necessarily defined
by 4-by-8 sheets or ather industrially manufactured products.
We may yet to be able to print out different functionalities
within the cellular structure of the 3d print, no longer limited to
the laminar layering of constructed wall systems. What seems
interesting right now, is the possibility that everything I've said

___in this lecture may become irrelevant. | |

—l end here with an
image of the Parthenon,
and my fascination
with actual structure,
purported structure
and symbolic structure. -
When | first came to
! architecture school, |
had no idea how thetriglyphs functioned. | thought they were
just ornaments. Later, | discovered that they are, in fact, an index
of the end-grain of the beams just behind, spanning the entire
structure; all of a sudden, they acquired a resonance that had
a profound impact on me. The beam's presence is imprinted
in the temple's stone skin. But why would the wooden beam
be registered in stone when we know that the actual spanning
structure is composed of wood. The petrification of the wood
end grain, in the guise of a triglyph, is part and parcel of what
architecture does—and what architecture does best, | should
add. It suggests that
the structure might
bein service of the
ornament, not vice
wversa: that, somehow,
the truth of the building

s imprinted in this I

a blend of fiction and
actuality. ]
And ust when you think you've understood it, it throws you
another curve ball. As the motif of the triglyph turns the corner,

the very narrative that upholds the truth of the fiction collapses.

We know perfectly well that the beams behind these triglyphs
cannot be spanningin both directions at once. This is the ‘
magic of the tectonic grain, where both the actual and fictional -
structure come into a dialogue in that we call "architecture” ()

|

 narrative, composedof | | |
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