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Structural and construction systems
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l. Introduction

Construction systems A. Performance criteria vs. Expressive Content:

1. Performance: “The function of walls, floors, and roofs is to
enclose space in such a way that some or all of the physical
environmental conditions, either inside or outside the
enclosed space, can be regulated within acceptable limits.”

— Neil Hutcheon and Gustav Handegord, Building Science for
a Cold Climate, 1983

2. Expression: “Almost every period of
architecture has been linked on to research
into construction. The conclusion has often
been drawn that architecture is construction.
It may be that the effort put forth by
architects has been mainly concentrated on
the constructional problems of the time; that
is not a reason for mixing different things. It
is quite true that the architect should have
construction at least as much on his fingers’
ends as a thinker his grammar. And
construction being a much more difficult and
complex science than grammar, an

architect’ s efforts are concentrated on it for
a large part of his career; but he should not
vegetate there.”

— Le Corbusier, Towards a New Architecture, 1923 2. Ensction of the Vaxlt Web, One Course at a Time




B. Surface vs. content
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Adler and Sullivan, Guaranty
(Prudential) Building, Buffalo,
1894
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SITE, Best Peeling Project, Richmond, VA, 1972
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Mitchell Giurgola,
Fairchild Life Sciences

AR o Center, NYC, 1980

e

James Stirling of Stirling & Wilford Associates, Schwartz Center for the Performing Arts, Cornell (1989)
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Stirling, Schwartz Center,
Cornell University

Brunelleschi (sort of...), Basilica
di San Lorenzo, Florence
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SITE, Best Peeling Project, Richmond, VA, 1972
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| Figure3

e topeoat is gunned over the stencil and scratch coat (left). Once the topeoat drics, the stencil is pulled away (right
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metal lath

surface | e
u:::d OMA: fake stone in Fukuoka, Japan housing (left); fake concrete in Milstein Hall
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C. Construction materials vs. systems

Materials Systems

e “The Things to be prepared Exterior Insulation and Finish System
are these, Lime, Timber,
Sand, Stone, as also Iron,

Brass, Lead, Glass and the
like.”

pmn 28

¢ --Leone Battista Alberti, Ten
Books on Architecture
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Foamhenge is a full-scale styrofoam replica of Stonehenge in Natural
Bridge, Virginia.
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STUFF
SPACE PLAN
SERVICES

STRUCTURE
~__SKIN
SITE

Stewart Brand's revised diagram of time-based building systems, based on Frank Duffy's categories, but with two more S's and
some changed names ("site, structure, skin, services, space plan, and stuff"), each with its own characteristic time-frame for repair,
maintenance, or replacement (image by J. Ochshom adapted from an image by Stewart Brand, How Buildings Learn, p.13, which
was, in tum, adapted from an image by Frank Duffy)
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Milstein Hall, Cornell, Ithaca

Compare the Broad Museum in Los Angeles (Diller, Scofidio, Renfro) with Milstein Hall at Cornell (Rem
Koolhaas, OMA): the Milstein dome is hard to build, difficult to repair or alter, since it embeds mechanical,
plumbing, and electrical equipment within the structural concrete; the Broad is opposite in every respect.
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B. Enclosure

heoder course
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]

Milstein Hall: mechanical duct passes through hole cut in structural beam, violating principle of
time-based systems (i.e., very difficult to alter the mechanical ductwork at a later date).
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A. Structure (previous lecture)
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JANS
Concrete interior ¥
Roman concrete wall
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“Hollow wall” vs. metal brick ties:
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Glass —>

Masonry—

Spandrel

Fig. 27 Analysis of light cladding by construction:
(a) stick construction (b) panel construction
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Cesar Pelli, Pacific Design Center, Los Angeles, 1988
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Foster Associates, Willis Faber Dumas, Ipswich, England, 1975
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Grimshaw & Partners, Channel
Tunnel RR Terminal, Waterloo,
London, 1993

OLD NEW

Bohlin Cywinski Jackson, Apple Store (Fifth Avenue), NYC, 2006
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Bohlin Cywinski Jackson, Apple Store (Fifth Avenue), NYC, 2006
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Disney Concert Hall (Gehry, LA.)

Frank Gehry, the Fisher Center at Bard College

Uris Hall, Cornell (Gordon Bunshaft, S.0.M.)

...pictured here in front of the
formally similar, but way
more interesting Beinecke
Library at Yale
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Building the “perfect wall”’: Control layers and rain
screen (pressure equalization) principles
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' Neue Staatsgalerie in Stuttgart, Germany (Stirling)
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Contemporary strategies for enclosure: control layers
and rain-screen systems
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Structure
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Wall control layers

Joseph Lstiburek, “BSI-001: The Perfect Wall”

P

Roof control layers

its/insights/bsi-001-the-perfect-wall
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OMA, Milstein Hall: rain-screen fascia and continuity of control layers

Figure 3. Example crarving of Geck 10 base of wal (MSDERSG. p. 162).

Control layers can also be separated — but care must be taken to
avoid trapping moisture with unintended vapor control layers
and/or noncontinuous air control layers!
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Schwartz Center for the Performing Arts, Cornell (Stirling)
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Two principles of energy-efficient, comfortable, healthy, and
sustainable construction for preliminary design:

1. Building geometry: Use a rational building geometry to minimize surface
area, orienting the building along an east-west axis, if feasible; and avoid
gratuitous discontinuities that could compromise control layer continuity and
increase the surface area of the building enclosure.

2. Consider size and orientation of, glazing (windows), using shading devices
on the south, and minimizing windows everywhere, but especially on the east
and west.

What not to do: The IQON Building, Quito (2022), designed by Bjarke Ingels Group

Of course, many other issues affect the sustainability and comfort of
buildings, but these are perhaps most important for preliminary design.
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Getty Center (Richard Meier)
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C. Interior systems

(if time allows...)
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Floors
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Ceilings

630 Fire Front™ Drywall Furring System
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DETAILS OF SUSPENDED CEILING HUNG
FROM CONCEETE JOISTED FLOOR Ok K.OOF

From OMA’s Milstein Hall, Figure 2.7. The Broad Museum (bottom left) creates a complex
curvature using lightweight metal framing, plaster, and lath, similar in principle to traditional plaster
techniques (bottom right); while Milstein Hall's dome achieves a similarly complex curvature (top
left), but with far greater cost and ion, using cast-in-pl i concrete (top right).
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David Macauley “Great moments in Architecture” parody
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Videos

Milstein Hall construction videos
Jonathan Ochshorn
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