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Patrick Rand
Notes regarding teaching philosophy

My mission as an educator is to impart not only knowledge, but also the values and reasoning skills that will prepare students to apply the knowledge to
unforeseen situations in the future.

The making of excellent architecture, perhaps like many human endeavors, depends upon insightful conceptualization and skillful implementation. The architectural
concept is made possible through the construction materials and assemblies. Elements of construction are not merely of technical concern. They have compositional
and symbolic content that make them potent catalysts for form and meaning.

It is rare in design or architecture that there is only one correct answer to a question, an assignment, or a project that students undertake.
Rather, the emphasis is placed on instilling in students a capacity to be broadly inclusive in their thinking, rational in their path toward a solution, and capable of
presenting their reasoned conclusions.

To do this, students must be able to adeptly fuse knowledge-based technical professional realms with creative aesthetic realms.
For students to become skillful at this, we as educators must provide them with many examples, and must ourselves be models. This integration of technology and
design is embodied in variety of lecture courses, labs, seminars and design studios that | teach.

Project-based instruction dominates in my courses and studio offerings, as this most closely simulates the abilities needed for architects to succeed in their licensing
exams and professional careers. Outcomes-based learning places emphasis on how students/professionals use the information, imbedding the kernels of informa-
tion into a relevant context. The instruction becomes “ready to use”. Outcomesibased education focuses everything in an educational system around an essential
and evolving intellectual core, for all students to be able to successfully synthesize and apply at the end of their learning experiences, and hopefully long thereafter.

My task involves constantly making the information visible and memorable, while engaging the senses, instilling an intuitive sense of proportion and relationships
between parts. These awarenesses are needed early in the design process, well before calculations are made. Architects (perhaps many others as well) are visual
learners; they tend also be active experimenters in terms of their learning preferences. Our courses must empower the student to see and engage the information in
a variety of modalities.

My areas of teaching contribution occupy a position at the center of the discipline, unapologetically. My required courses and studios fuffill crucial components of our
NAAB-accredited professional degree programs. While | address these topics in some depth and rigor, | also place them in a larger context through collaborations
with architects at other institutions, and also with engineers and landscape architects on funded research projects, teaching symposia, scholarly papers, and books.

My teaching philosophy has touched every architecture student that has matriculated in our school for more than 3 decades. Through invited presentations at na-
tional teacher’s seminars | have also reached a generation of architecture faculty at schools around North America. The educational models | have developed for the
curricula, courses and capstone studios are considered exemplars at a national scale. They provide a conceptual framework that will serve practicing professionals
for a fruitful career.

Optimal learning in building technology courses takes place when technology and design are engaged together.
| seek to integrate technology with design, and knowledge with imagination.

Teaching Technology through Design
The following thoughts were first put forth in a paper | presented at an ACSA Technology conference approximately 20 years ago. In reflection, this paper was pivotal
in that it brought clarity to the first half of my career as an educator, and laid the foundation for the second half.

The making of buildings forms the intersection between architectural concept and implementation. Concept is dependent upon detail. Detail is dependent upon
concept. In architecture, the general concept and the specific detail are simply two aspects of the same thing. Elements of construction are not only of technical
concern, but have potential compositional and symbolic content that make them integral to, and inspiration for, the making of form. Construction materials and details
give voice to the architectural concept.

Optimal learning in building technology courses takes place when technology and design are engaged together. To integrate technology with design, and to integrate
knowledge with imagination, faculty may have to overcome a tendency unintentionally taught by our years in the discipline. We sometimes erroneously tend to think
of technical knowledge and imagination as two separate and even antagonistic domains, perhaps the result of misappropriating tools for analyzing architecture as
tools for generating architecture. Traditional frames of reference, such as the scientific method with its emphasis on measurable data, or the aesthetic mode, with its
emphasis on qualitative features, are quite useful as tools for understanding and analyzing architecture. However when used as tools for generating architecture,
the result is often a univalent design, lacking in sophistication. Great works of architecture typically are significant in terms of many frames of reference. One aspect
is not pursued at the expense of others. These are simply lenses for viewing the same comprehensive whole.

Architecture curricula should integrate technology instruction with design instruction
Architecture curricula have historically included discrete courses regarding construction materials, usually coexisting with the design studio, but not connected to it. Is
that curricular model ideal? For several reasons, the answer is no. Construction materials and other technology subjects should be reconsidered in an effort to pres-
ent their fact-based content in a manner that fosters quick integration into the design process. There are three important reasons for doing so.

1 Understanding comes from critically engaging information

2 Knowledge triggers new design ideas

3 Integrating technology and design enhances teaching effectiveness
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Teaching Philosophy

1 Understanding comes from critically engaging information

To understand a subject, one must acquire the information, then must internalize the information by transforming it to fit new tasks. Psychologist Jerome Bruner, in
his classic The Process of Education, outlines the learning process as initially qualitative in nature, and chiefly oriented toward fundamental principles. For example,
the child asks: Why does the rain fall? Only much later is the scientific description needed as the scientist explains: masses attract; gravity causes object to fall at the
rate of 16 feet per second squared, etc. “Statistical manipulation and computation are only tools to be used after intuitive understanding has been established. If the
array of computational paraphernalia is introduced first, then more likely than not it will inhibit or kill the development of probabilistic reasoning.” (Bruner, p 46)

A common pitfall in building technology courses is that a vast array of information is presented without a clear hierarchy, in never-ending episodes, with no climax in
understanding.

If learning indeed involves the ability to manipulate knowledge and apply it to relevant situations in an appropriate way, then our courses must constantly provoke
the student to engage the subject matter as designers. The student needs to rehearse the initially perplexing trek through this new information-rich terrain, trying out
various paths toward the solution. Our courses should serve as atlas and roadmap, or even as visitor's centers along the path.

Knowing What one would like

2 Knowledge triggers new design ideas to build inspires one
As the student gains new knowledge, confidence increases and intellectual risk-taking begins. to find out How to build well.
“Yet it seems likely that effective intuitive thinking is fostered by the development of self-confidence WHAT —

and courage in the student.” (Bruner, The Process of Education, p 65) The more you know, the less you fear.
Com:epti?n Implemer_-tatiun
It is not enough to merely teach technology through technology courses; we must try to teach ofthedesign  of the desion
Architecture through them. If construction materials courses only address technical considerations,
then we implicitly teach our students that there need be no connection between general concept ) ) How
e e . e Knowing How to build well
(WHAT the building is) and specific implementation (HOW the building is made). inspires hew ideas about
What one can build.
3 Integrating technology and design enhances teaching effectiveness
In 1986 Rand received an ACSA / wood industry grant to survey faculty who teach structures and construction materials courses in the US and Canada. The pur-
pose of the survey was to find out how structures and construction materials courses were taught, and to assess faculty satisfaction with those courses. Of the 112
schools surveyed, 71 responded, including data regarding 69 structures courses, 46 materials courses, and 51 construction systems courses.

The survey showed that

+ Inasurprising 34% of technology courses there was no linkage in course content with a studio, nor isfaction with Relation between Course and Design Studio
did the faculty who taught the course teach a design studio. a0 120
+ On the other end of the spectrum, 8% of the courses surveyed actually were design studios, with an .
emphasis on structures or construction materials. / 1o
+Most courses (58%) fell in the middle range, having some relation between studio and technology 1 | /
courses (such as: instructor teaches both, co-requisite with studio, or sharing project with a studio), = H — .
but they were not studios themselves. U - - J——/ e
+ When instructors were asked about their satisfaction with the relation between courses and studios, Coursps /"
there was a direct correspondence between satisfaction and relation to design studio. Satisfaction surveyed 17 17| 7 ag- Saniafied or tery
was highest (100%) when the course was a design studio, and lowest (21%) when there was no 1 H /— relation to Studlo
relation at all to a design studio. . o | | | | 1T @
+ Ironically, the most common teaching format was the least satisfactory, and the most satisfactory
o + + + + o

format was the least common.

This data demonstrates that for the teaching of technical courses to be effective, the technical
subject matter should exist in the context of the design process. This may be achieved through
thematic studios, and by integrating the design process with technical subject matter.

Mo relation atall
Instructor
teaches both
Course is co-
requisite
Course shares
projects
Coursaisa
design studio

Relation between Course and Design Studio

Two viable curricular models UNDIRECTED
. . . . . work independently
Curricula should carefully avoid the segregation of technology issues from the act of design. broad, inclusive, divergent thinking
meadia and fermat not prescribed

evaluation critoria implich, qualitative

There are two obvious ways to integrate design with masonry technology:
+ Incorporate Technology content into the Design studio.
+ Incorporate the act of Design into the Technology courses.

PROCESS
The following diagram describes a traditional architecture curriculum. The design process on -
the vertical axis, and the design product (the architectural solution) on the horizontal axis. frf'qu_w
A traditional studio is in the upper left of this diagram. In a traditional design studio the work is
often undirected, that is the students work through a process that is broad and inclusive of as DIRECTED

work in commen

namow, exclusive, convergant thinking
media and format

evaluation criteria explicit, quantitative

many ideas and issues as possible. They work independently or in parallel, but not as a team.
Their thinking is divergent.

WHAT HOW
Atraditional technology course is in the lower right of this diagram. In a traditional technology the bulding is the buikling Is made

lecture lab course, the work is directed. That is, the focus of the project is typically narrow, PRODUCT

. . L. . . . . the Architectural Solution
rather than broad and inclusive, and convergent thinking, focusing on a particular issue in the © Arehfect

technology course would be a priority.

The arrows illustrate the expansion of scope of a traditional design studio toward the right, engaging new content regarding How the building is made.
The technology course is expanded to the left, engaging additional content regarding What the building form is.
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Manifestations of Teaching Efforts
Earnest L. Boyer’s landmark 1997 book Scholarship Reconsidered, described four overlapping forms of scholarship relevant to the discipline of architecture.

+ Rand'’s greatest contribution is in scholarship of teaching, manifest through ongoing pedagogical experimentation in the classroom and studio, followed by
papers and conference presentations to colleagues involved with architectural education. Rand has co-authored four books published since 2006 that have
enhanced the teaching effectiveness of educators at other institutions in the US. One of these was described by a prominent book reviewer in Architectural
Record: “In short, this is textbook that many of us wish we had in architecture school.” Rand’s pedagogical research regarding architecture curricula has been
presented at more than 50 educator’s conferences, serving as a catalyst for enhanced technical course instruction in architecture curricula at many institutions.

+ Next is scholarship of discovery, manifest through research regarding how exterior building walls perform, and how to improve their performance. Findings
regarding masonry wall design and construction have received national recognition and have influenced how this ancient method of construction has adapted
to contemporary practice. Investigations comparing various exterior materials in terms of sustainable design objectives (embodied energy and CO2) are also
examples of this form of scholarship.

* Scholarship of integration has been engaged through involvement with other disciplines in various formats, including research collaborations, multi-disciplin-
ary courses, invited lectures, and multi-disciplinary graduate student committees.

* Scholarship of application has been pursued through Rand’s own professional architectural practice and consulting as a registered architect. Practice and
consulting aid in keeping content of courses and studios current and relevant.

The Curricular Context in the College of Design

Selected course descriptions will follow, but it is important to place those courses in the relevant academic context. As shown in the curriculum vitae, Patrick Rand
has been an active teacher in the Architecture program continuously since 1977. Initially his teaching was chiefly at the undergraduate level, but for the past 20 years
has chiefly been at the advanced level. From 1988 to 2005 Patrick Rand held several administrative positions. Only two of those positions, Assistant Dean and As-
sociate Dean for Research, had partial (50%) release time for administration. No other form of leave has ever been used.

In the College of Design a full/normal teaching load for faculty is 18 credits per year. Final Projects, Independent Studies, etc. are in addition to this 18 credit/year
load. In the past five years Rand has taught an average of 344 student credit hours per year (# students x credit hours). Education in this discipline places great
emphasis on active learning through the design studios and labs associated with technical lecture courses. Both of these are labor intensive, but are the most effec-
tive means to provide advanced education at high quality.

Courses and Curricular Contributions
Rand’s contact with Undergraduate, Graduate and Professional degree students occurs in three forms.

One is the lecture or seminar format, in which the faculty substantially controls the format and content of the learning experience. The student is expected to
come to understand and be able to use the subject matter. The relevant courses are Architectural Construction Systems (ARC 432), Design of Architectural Details
seminar (ARC 534), and Project Preparation Seminar (ARC 581). Rand initiated Design of Architectural Details (ARC 534) in 2006. Materials for Design (ARC 590),
was initiated in Fall 2010, and is now being taught for the second time.

The second form is the design studio, usually with approximately 12 to 14 students working in parallel under the close supervision of the faculty member on one or
more hypothetical architectural design projects. The primary course of this type is Professional Architecture Studio Il (ARC 502), in which candidates for the post-
baccalaureate professional B Arch degree complete their capstone Final Project.

The third form is the independently structured Final Project for Architecture students, in which the individual student and faculty committee collaborate typically for
one term in Final Project Research (ARC 697) and one additional term in the execution of the Final Project Studio (ARC 598). At this point the student is expected
to be able to take initiative to define and research an architectural issue, articulate a position relative to it, and define a methodology through which they test their
position via a vehicle project.

Courses and Studios Taught in the Past Four Years
ARC 405; Arch. Design: Technology Studio (6 cr)

* ARC 432 and ARC 432 Lab; Arch. Construction Systems (3 cr) each Fall semester (additional info to follow)
+ ARC 581; Final Project Preparation Seminar (3 cr) each Fall semester (additional info to follow)
+ ARC 502; Professional Architecture Studio Il (6 cr) each Spring semester (additional info to follow)
+ ARC 534; Design of Architectural Details Seminar (3 cr) each Spring semester (additional info to follow)
+ ARC 590; Special Topics: Materials for Design Seminar (3 cr) each Fall semester (additional info to follow)
+ ARC 697; Final Project Research (3 cr) as required by student plan of work

+ ARC 598; Final Project Studio (6 cr) as required by student plan of work

Final Project (thesis)

Professional degree curricula in the School of Architecture contain a Final Project, which is required in the Bachelor of Architecture curriculum, and is an option in
the Master of Architecture curriculum. Rand helped create the Bachelor of Architecture Final Project curricular model many years ago, and has been responsible for
its implementation ever since. Examples of this 2-semester Final Project are presented later in this submission.

Rand has also been active in the Master of Architecture Final Project process, having served on more than 100 individual student thesis committees, more than half
as chair.

In the independently structured Final Project for Master of Architecture students, the individual student and faculty committee collaborate typically for one term in
preparation and one additional term in the execution of the Final Project. The student is expected to be able to define an architectural issue, articulate a position rela-
tive to it, and define a methodology through which they test their position via a vehicle architectural design project. The topics are highly variable due to the natural
variety of student interests. Through these student-initiated projects, Rand’s intellectual horizons have been greatly expanded. Most of the students also chose a
concentration outside of their major, requiring that they include a faculty member from the other discipline on their graduate final project committee.
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Teaching Efforts / Construction Systems

Architectural Construction Systems (ARC 432 and the co-requisite ARC 432 Lab) 3 cr
Catalog description: Building construction systems related to architectural design. Historical and current building practices. Implications for design and systems
selection. Case study analyses. Field trips are required.

Approximately one-third of the 50 — 60 students are graduate Architecture students; the remaining are undergraduate Architecture students. For both groups of stu-

dents, this course is part of a series of tightly coordinated courses and studios that quickly lay a foundation for advanced studies. Patrick Rand teaches Architectural
Construction Systems, which is part of this foundation. He created this course in 1989, and substantially revised it in 1996 to conform to changes in the architecture
curriculum. The course format involves two lectures per week, plus a weekly laboratory, which is used for group mini-design projects, field trips to construction sites,

and tutorial instruction related to ongoing projects.

This course was cited by the two most recent visiting teams from the National Architectural Accrediting Board for its innovation and strength in the curriculum. This
course has also received an Honorable Mention from the American Institute of Architects Education Honor Awards program.

Excerpt from Syllabus:
ARC 432 ARCHITECTURAL CONSTRUCTION SYSTEMS
Patrick Rand, Professor of Architecture (Brooks 310A, tel: 515.8319, email: patrick_rand@ncsu.edu)

Construction is the medium through which architecture is made. Architects are expected to be thoughtful and skillful with this medium, including material selection
and the detailing of construction assemblies. Excellent architecture results from the convergence of insightful design and mastery of the medium of construction.

An academic foundation in construction methods is important for several reasons. An architect is responsible for the design of a building and all of its constituent
parts, including its physical fabric. Construction technology is becoming increasingly sophisticated, resulting in a greater challenge for designers to be proficient with
principles and methods of construction. Without knowledge about construction materials, well-intended design ideas are doomed to inept implementation.

For the designer, a grasp of construction methods can also be a catalyst for generating new and unforeseen design possibilities, thereby broadening rather than
limiting the range of possible design solutions.

The lecture / laboratory format is important in order to link academic learning with application to real design situations. The laboratory projects, field trips and case
study investigations are intended to stimulate the student to synthesize the abstract information from assigned reading and lectures. Tests and exercises are
intended to simulate actual decision processes regarding the design of a building’s construction systems.

COURSE OBJECTIVES:

+ To develop a basic conceptual framework and vocabulary for dealing with building
construction issues

+ To examine various construction systems so that students are better able to design with
construction principles in mind

+ To outline processes for comparing and selecting appropriate construction systems for a
given application

+ To show the relationships between various subsystems of a building, and to examine their
influence on design

+ To present the complexities of current construction practices in a clear way, and to develop
abilities to discriminate good from bad practices

Two of the weekly laboratory sessions provide opportunities for field trips to observe
construction processes directly, and engage in dialogue with key architects and con- [l
struction superintendents. At right, a site visit to the new university library, designed
by Snghetta.

In addition to scheduled field trips, students also form small teams to carry out a
term-long observation of a building under construction. In this Case Study project _ 1911 Building
they study the project drawings and compare them to the work in the field. They e )
also examine one construction trade in detail. Anxieties about contact with construc-

tion processes and personnel are dispelled. At the end of the term students present

their findings to the class.

This longitudinal contact with a project for 3 months provides valuable perspective

for the students. Principles taught in the class can be affirmed, or may challenged o, AT

EEe A ey

based on the particular project circumstances. DR )
Students prepare detailed technical drawings of wall sections and exploded views ' ww:ff
of the building assemblies, such as the one illustrated to the right of the NCSU 1911 emmsirems i
Building, when it was renovated a few years ago. Analytical drawings such as this
enhance student skill and comprehension of technical assemblies. They also often e
reveal features of the building that are not evident through direct observation. et g i

L B e Bk e
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Teaching Efforts / Construction Systems

Students are challenged to apply the information
from lectures and readings to small scale design
projects in each of four major construction materi-
als: concrete, wood, masonry and steel.

Solutions strive to be innovative and competently
executed. Structural performance, building code
conformance and weathering resistance are
among the criteria used to assess the projects.

DESIGN MASONRY SOCIETY_seurseast sesson

Scholarship support from industry and publication
in national trade journals sometimes provide added
incentive to students.

Three tests also assess student grasp of subject
matter, often using questions that simulate project-
based critical reasoning chaIIenges

[‘“‘%“?‘f"{"ﬁmfv - R
. ﬁhuufajmdnmf‘;jn,jm{.

A Weekend Lodge:
Balloon Frame Construction

Our team used readlly avallable wood products
to create an Inexpensive yet comfortable week-
end lodge in Western North Carolina. We also
chose to use a more expensive Cambila wood
for siding In order to reduce malntenance costs
over the life of the cabin. The cabinissetona
hillside overlooking a valley to the south. On the

The cold winters and warm summers of the
dimate called for extra thermal insulation and
good air-sealing. The walls are 2x6 and the
celling Is 2x12 in order to accomodate a gener-
‘ous amount of spray foam Insulation.

Advanced framing was used In order to save on

south side, we placed g dows as well
asaloft and halwnym which to enjoy the
view,

The overhang and haloorlronﬁesouﬁslde

ction costs, l impact, and
o allow yet more insulation with less thermal
breaks,

Englneemd lumber was chosen for several

protect the cabi angles,
andﬂueovuhnngsonboﬂmaenﬂm;ndsoum
help minimize molsture exposure to the siding.
In order to further Isolate exterior, vapor Infiltra-
ﬂonpenmwrﬂcdmmpmﬂd“n
alr-flow pathway for pe from

within the building. LVLs were used
ﬁormelloofmdmoﬂoim.hmlhmmmm
exterlor framing applications. The siding s
made from thermally modified wood to resist
biological attack,

2
) A W FATHY © ByoseT

15" Ther cocpmre coeRMU TDHRET O
BLERD HE pseder e, panlly AT AL

\ LOUMSS, TTP,

N\ pmaid WAL Srrarenk

- vhattnective fo see .
Vicbwivmbs (e 4o harm as i wbeed -

FIEE SATIHG TO PREVENT WEAT, S E 4
/_Fu.ﬂr_ SPREAD AT AlL FLOOE- /MALL ColBitiols, TP

s I
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Teaching Efforts / Design of Architectural Details

Architectural Detailing: Function Constructibility Aesthetics
Published: John Wiley & Sons, ¢ 2007

FUNCTION

Second Edition

CONSTRUCTIBILITY

STHETICS

At the request of Edward Allen, FAIA, Rand prepared the second edition of Allen’s 1993 book.
All changes were initiated by Rand, and reviewed by Allen. Every pattern from the preceding
edition was revised, and new patterns and drawings were added to reflect changes regarding
building codes, sustainability and other factors that affect current building design and construc-
tion.

Educators have found the book useful in building technology courses and studios that have

a technology focus. It contains hypothetical case studies that apply the principles to projects,
and suggested class projects. Others have called it “the thinking person’s Graphic Standards”,
because it teaches you how to create countless viable details.

Detailing is the language of the architect, the means by which architectural ideas are trans-
formed into built reality. It is the one technical area in which the architect must be expert.

Rather than being an inventory of stock details, this book describes and illustrates the most
important principles that affect the design of architectural details. These are the “patterns” that
affect the function, constructibility, and aesthetic qualities of a building. These detailing patterns
can be used to produce countless effective detail solutions, enabling students and practicing
professionals to detail a building competently. The case study projects that reveal the thought
process involved in detailing buildings.

Since its initial publication this book has been accepted as a text in many architecture courses
and studios. It has been used by architects and educators around the world, and has been
translated into French and Korean. Two of the chapters were further developed for Wiley's
online Continuing Education tutorials for architects.

Bulletin 9/9/13: Wiley just sent Rand a contract for the production of a 3rd edition of this book.

Expected Life, Simulated Assemblies and Composing the Detail (next page) are new patterns that Rand wrote and illustrated for the second edition of
Architectural Detailing: Function Constructibility Aesthetics

How long should a material o detail
last? The durability of a specific build-
ing material or detail muast be propor-
tional to its intended useful life.

1. The useful life of a mazerial or an
assembly is determined by how its
intrinsic physical properties resist dete
rioration caused by conditons of s
environment, use, and emors of work-
manship at the time of installation. The
life span is also affected by nonphysical
factors such as economic foroes, aesther-
ics, and functional obsolescence, but
these are beyond the scope of this book.
2. Decisions regarding materials and
details are based on a premise about the
anticipated |ife span of the building. We
should atways build well, but materials
and details in a building

Expected Life

ferent than these for a building meant to
serve for 100 years or more. For instance,
mnindess steel lashing is bes

Predicting the service life of a detail
or an assembly is difficul because there

in an expositon bubding tht will be
used for two years than it is in a sate
capitol building that has an unlimited life
expectancy. Conversely, it would not be
appropriate for the stone-clad starehowse
walls to use PVC flashing, which has a
service life of only about ten years.
Premarure failure of a bailding mate-
rial may result in damage to adjoining
‘materials and will require costly and dis-
ruptive repair. Premature failure is espe-
cnlly disruptive when an otherwise
durable assembly fails because of one
weak link. Ideally, the detailer should
anticipate the farces acting on an assem-
bly and design the details so that the

meant to serve for & few years may be dif-

TABLE 10-1:  Service Life Tiers

of an assembly expire uni-
fnrm'y or in magageable segments.

is ledge about the
sctual performance of specific materi
als and details. Therefore, detailers and
owners should establish durability cri-
teria for materials and details based on
past experience.

3. Establish a premise about the serv-
ice life of the building in general, for
instance, 25 years, 60 years, or 100
years. There are no legal standards
for this, but precedemts for the rype
of building are a good indication,
Recognize that it is not essential thar all
elements of an entire building expire a
the same time. Establish service-life
tiers or categories, within which the
elements should last about the same
length of time. =

1. Primary stracture and primary
enclosure system

Major building service systems

Major load-bearing elements and bailding
envelope

Elevators, furnaces, boilers, chillers, major

fans, plumbing and electrical systems

Interior enclosure systens

*

Furnishings, interior and
exterior finishes

Partitions, flooring, cellings

Surface finishes, sealanis

Permanen: Should last as bong as the intended
life: of the bullding

Long life: Should kst 20 years minimum

Meddium life: Should lass up to 20 years or

with change in occupancy

Temporary: Should last up to 10 years

‘Souree: Adagaed from ~Duideline on Duesbiiy i Bulkings,” Cansdian Standards Assoxition, 478,

4. To lower initial construction costs,
elements of a detail are sometimes elim-
inated, or less durable alternative ele-
ments are chosen, often with disastrous
nesults. Many expensive recladding proj-
ects are the result of hastily made cost-
wrimming decisions that saved less than
1 percens of the eventually needed
repair costs, Lower quality execution
during initial construction often results
in higher maintenance costs or shorter
service life. Detailers are well informed
and should assist in making optimum
choices regarding substitutions of mate-
rials and detals.

5. Just as we have an operating manu-
al for cur sutomobile, architects may
offer to provide building owners with a
guide summarizing the maintenance
and eyeles for

6. Anticipating Service Life--Two Versions

each tier of the building systems.
‘Owners and maintenance staff are col-
laborarors in determining the building's
lifiz span; maintenance procedures need
to be followed if the predicted service
lifie is v be realized.

6. Details for all building elements
should be designed 1o be accessible in

prop with their longevirg Build-
ing elements that am 1o be replaced at the
most frequent intervals, such as lighting
tubes and air filters, should be detailed o
make routine maintenance easy. Low-
slope roof membranes should be detailed
so that the membrane can be replaced
without requiring that the parapet be
reconstructed
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SECTION 1 m FuNcTion 127

Simulated Assemblies

[ 10 000 000
1000 000
100 000
10 000
1000

100

L]

Build representative samples of chal-
usual details 1o sims
tion processes
reveal the qualities of the finished pmd
wet. The sample is the dress rehearsal |
ended building assembly.

g s ublies hed |p\ 10 avoid
and difficult removal of unsatis-
ory work, and establishes accept-
ards of appearance and work-

Units of
currency

r dependent on a particular
qualiry of workmanship.

2. Much of the flow of infi
praject is from the architect to the
builder. The simulated assembly allows
the builder to demonstrate what the
result mll be, at minimal cost. It is an

Design Construction  Oceupancy
3. Cost to Change a Feature During a Building Project

ina

silders, and owners into
Once accepted, the simu-

¢ work and appearance. It
should be left 52 afely on the site for the
duration of the project, serving as a
record of many qualitative features that
are difficult to describe through draw.
ings or specifications.

3. Changes in a detail are easiest and
least expensive to make early in the
design process, and they are most diffi-
cult and costly when part of the fin-
ished building Costs of changes esca
late steeply at each stage in the design
and construction process. Erasing a
skewch is much casier than jackham-
mering concrete. Simulated assemblies
help identify arcas where changes are
needed before they become part of the
finished building.

4. A sample panel may be used 1o
demonsrate the expased appearance

Materials, colors, textures, joints, and workmanship are shown

| 4. Sample Panels and Mockup Panels

she acwal bulding. Sometimes muiple

can be prepared,

1|.d uounnnshu:uor the detail or assem-
e materials, colors, textures,
ind accessories intended for the ariation in material or
e used in the sample panel. It find e ll.(‘ best possible basts rnr
may be freestanding, apart from the  final selecrion.
building, or may be the fisst porton of

SECTION 2 @ CONSTRUCTIBILITY 155



Teaching Efforts / Design of Architectural Details

Aesthetic goals are often catalysts for
exploration of a detail’s technical possi-
bilities. The detailer fuses aesthetic
composition and technical exploration
to find the best solution.

1. In the best architecture, the details
go beyond the technical realm to con-
vey important compositional qualities
and meaning. A well-composed detail
can capture the essence of the building
design in a vivid way and can explain
the relationships between the parts of
the building they are joining. The wood
siding that is scribed to meet the irreg-
ular face of the ashlar stone wall tells
us that the stone hearth is the domi-
nant element, anchoring the composi-
tion. The detail demonstrates the basic
architectural concept.

2. Many buildings have one little fea-
ture that people can fall in love with.
The potency of the detail as a memo-
rable building feature is sometimes
underestimated. Details that are seen
up close or touched have the greatest
potential to positively influence the
observer. Grasping the door pull that
was designed by the building’s architect
is as close as one can come to shaking
that architect’s hand.

3. Compositional questions such as
whether a shadowline is desired,
whether the window should be flush

Detailing for Landscape Architects:
Aesthetics Function Constructibility
Published: John Wiley & Sons, ¢ 2011

At the request of the publisher, Rand collaborated
with Tom Ryan and Edward Allen to prepare a new
book following the successful concept and format
of Architectural Detailing.

Approximately 50% of the content was entirely new
in this publication, and all of the remaining content
was revised. Since its publication this book has
been accepted as a text in many landscape archi-
tecture courses and studios.

ACSA Distinguished Professor Award / Rand / 7

% Composing the Detail

Flush Frame

Jamb

3. Window Frame in Masonry Wall--Two Versions

Concealed Frame

Jamb

or recessed, and whether or not a joint
should have a piece of trim all pro-
voke technical exploration. The detailer
probes what must be done to produce a
shadowline, for glass to be in the same
plane as the exterior cladding, or for a
joint to be trimless. What the detail looks
like and how the detail is made are insep-
arable aspects.

4. A detail can join elements in count-
less ways, from an almost seamless weld
as in a Mies steel frame, to the boldly
expressed joints and fasteners of a
Greene and Greene connection. Is the

DETAILING FOR
LANDSCAPE
ARCHITECTS

Aesthetics, Function, Constructibility

TOM R. RYAN

EDWARD ALLEN

PATRICK RAND

connection to be celebrated and objecti-
fied or to be quietly competent, not call-
ing attention to itself? If fasteners or
splices are used to make the connection,
should they be prominent in the compo-
sition or should they be downplayed?

5. Details must be visualized in three
dimensions. It is wise to develop details
in three-dimensional sketches or mod-
els to visualize completely their forms
and implications. Three-dimensional
development also helps to explore how
each detail turns the corner or inter-
sects another element. E

The new industry standard on Landscape Architectural Detailing

Detailis for Land:
educational journey across three major areas of landscape archi-
tectural detailing—aesthetics, function, and constructibility —to
demonstrate how powerful design patterns can transform the-
matic ideas into awe-inspiring built realities. Richly illustrated
examples accompany concise discussions of a varied blend of
landscape design/detailing issues such as water movement,
soil environments, articulating structures and construction as-
semblies, life cycle costing, sustainability, health and safety, and
maore. This book approaches the subject of detailing in a system-
atic manner, and provides a balanced framework for design and
workmanship that ys the of the built |

Archit

takes the reader on an

Deatailing for Landscape Architects shows how detalls can:

* Reinforce design ideas through the cantinuity and
discontinuity of patterns

= Actively contribute to the overall form or geometry
of the design

* Be designed to be durable and flexible while enhancing
the entire design

* Gracefully accommodate the natural growth and change of
plant materials

. ici i ice needs to minimi

P future disruptions
* Maximize their cost effectiveness through understanding

their function while designing to meet those functions



Teaching Efforts / Design of Architectural Details

After publishing the Architectural Detailing second edition, Rand began to offer a graduate seminar on this subject.

Design of Architectural Details (ARC 534) 3 cr
Catalog description: Using detail patterns based on function, constructibility, and aesthetics, students analyze existing successful building details, diagnose problems
in existing buildings, and design details for their own projects.

Rand initiated this graduate seminar in Spring 2007, based on the book Architectural Detailing; Function Constructibility Aesthetics. Students gain a working knowl-
edge of principles that are elemental to all building details. They represent an accumulation of wisdom about what works in building construction and what doesn't.
Many detail patterns are firmly grounded in scientific fact. Others are based just as solidly on common sense and the realities of human behavior and performance.
Fear of detailing is replaced with curiosity and competence.

This is a graduate seminar, typically with 12 — 16 students enrolled. It is taught in a tutorial format, with class discussions centered around projects in which students
design a series of building details, following principles the instructor presents in the textbook and in class.

Excerpt from Course Description:

ARC 534 Design of Architectural Details

Intended for: M Arch and B Arch students

Prerequisite: Architectural Construction Systems (ARC 432) or equivalent

Course Outline

Details have been referred to as the DNA of the building. In the best architecture, the details contain the genetic code that transcends the pragmatic and technical to
engage the intellectual and spiritual domains. It follows that details explain the intended relationship between the parts of the building they are joining, whatever that
might be. Just as idea, site and program are the designer’s basis for the building’s overall features, so too are they the basis of the details.

Details have always been important, but they have never been more important than now. Whereas previously, the architect relied heavily on the craftsperson in
the field or shop to competently design the detail, now that responsibility largely falls to the architect. The opportunity to extend the core principles of the building’s
design to the details has never been greater than now. As architects we should not squander this opportunity.

Rather than being a review of stock details, this course focuses on the fundamental principles that affect the design of architectural details. These are the “patterns*
that affect the function, constructibility and aesthetic qualities of a building. These detailing patterns can be used to produce countless effective detail solutions.

Students will gain a working knowledge of a set of detail patterns that are elemental fragments of natural phenomena relevant to all building details. They will exercise
critical reasoning skills necessary to make appropriate choices. The patterns fall into the following three groups.

Function: Designing details that are airtight, watertight, allow for expansion and contraction, take a sustainable life-cycle perspective, and weather gracefully.
Constructibility: Designing details that are easy to build, forgiving of small lapses in workmanship, and use resources efficiently.

Aesthetics: Designing details that are pleasing to the eye, contribute to the building’s architectural expression, and create beauty out of necessity.

The structure of the course anticipates the day to day
workings of the practicing architect whose activities fre-
quently involve data collection, analysis, and interpretation
of architectural issues prior to their resolution in tangible
building proposals. Legal (e.g.: building code) parameters
and generalized cost implications will be included in the
scope of the analyses. High quality architecture can only
be made when these factors are creatively addressed.

Course Objectives / Learning Outcomes:

The primary objective is to gain the ability to use a com-
prehensive set of principles for the design of architectural
details. In accomplishing this goal, students will need to il
address the following secondary objectives: H

+ Become able to define the performance objectives of j
architectural details. /AN L]
+ Develop a working knowledge of basic methods and resources Nelson - Atkins Museum of Art
relevant to the design of details. Completed 2007

Steven Holl

+ I|dentify and analyze precedents regarding their architectural
details.

+ Develop ability to design architectural details for particular
applications.

+ Represent the conclusions of the investigations in oral, written
and graphic form.

Students learn to detail a building by carrying out a series of four
projects in which they apply the principles contained in the book.

In the above project, a student analyzed the details of an existing
building, Holl's Nelson Atkins Museum, then proposed improvements
(in blue) that would enhance performance while adhering to the
architect's aesthetic objectives.

ACSA Distinguished Professor Award / Rand / 8



Teaching Efforts / Design of Architectural Details

The three student projects on this sheet are typical of the
types of projects carried out in the Design of Architectural P I_ E H A D U R T E R S
Details seminar. For instance, to the right, Emmie Tyson RAGU C /ECH REPU I C

revisited a project she had designed in a previous studio, EMMIE TYSON ’

drawing the steps of construction to visualize those pro- A R

cesses, and adding new thought to the wall and roof details. 142 Fi s i i i Bl

Below Ieﬂ, Benjamin Chappel detailed and illustrated TREES The WLSTORE FRoBLERS e e ot §$‘:E£J’?L1§&;’"" GALLERY. LEVELS) FROVIDE VERY -

features of the exterior wall of a building he was designing

in a concurrent studio. Below right, Matt Shelton wrote and |

. . \nAANAAAAAAAR

illustrated a new pattern that might be added to the book. x JU E—
e :
If

ences
Ewnenin
ST AssenaLies

FROVIDII 0% THE AGING 0F THE BuTLDIS

-

i mmlzi Yor waers

RERTITIOuS ASsEmaLY sauctum o

IaWat IaWat

. Structural Glazing EXTERIOR ELEVATION

'8 LN U AN BN N [

Designers often wish to incorporate large window walls —1

or glazing into their buildings. Traditionally this could be » I Is I e [ " .

done with curtain wall or storefront glazing systems. Using

structural glazing systems as an alternative to curtain wall ===

can help the detailer maximize the size and maintain the LS LY AN A AT & LSASANRN R

desired transparency of single or multi-story glass walls. |

Consideration must be given to local code and wind load

requirements. STOREFRONT/ STRUCTURAL
CURTAINWALL GLAZING

Glass fins act as stabilizers for large glass walls.

They may be used on walls up to 20 feet tall without a sec-
ondary horizontal structural system. They serve a similar
purpose to storefront or curtainwall systems but without
the mullions. Often, glass fins are used at the joints of butt
glazed wall systems.

Spider fittings are a way of adjoining several sheets of
glass in a structural glazing system. At the point where the r 4
sheets meet, one leg of the spider fitting is connected to
each sheet and the fitting is connected back to the struc-
tural system (glass fins, cables, other structure).

They can be used with single or double pane glass.

SECTION DETAIL

L 43

ELEVATION ELEVATION DETAILS
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Teaching Efforts / Materials for Design

Materials for Design
Published: Princeton Architectural Press, ¢ 2006

41G.A Matetials for Design was selected as one of best
books of 2006 in the “AIGA 50 books/50 covers” jury.

GLASS

Church of the Sacred Heart
Munich, Germany
ALLMANN SATTLER WAPFHER ARCHITEXTEN

Laminata Glass House
Leerdam, The Metherlands
VAN DER ERVE

Masons Bend Community Center
Masons Bend, Alabama, USA
AUBURN UNIVERSITY SEHOGL OF
ARCHITECTURE: RURAL $TUBIO

Glass Stair
New York, New York, USA
ARD WITH SUY NORDENSON

R128
Stuttgart, Germany
WERRER SRRER

Crystal Unit 11l
Hirpshima, Japan
KATSUFUM| KUBOTA

The German Foreign Ministry,
Lichthol facade and roof
Berlin, Germany

JAMES CARPENTEN DESION ASSOCIATES

&40 House
Palo Alto, California, USA
FOUSERON ARCHITECTURE

Architecture Pavilion at the
Technical University of
Braunschwelg
Braunschweig, Germany

VON GENKAN, MARS AND PARTNERS

New 42 Studios
Naw York, Mew Yark, USA
FLATT BYAND BOVELL WHITE AREHITECTS

\

\

CONCRETE

Maryhill Museum of Art

Azure:

Goldendale, Washington, USA
ALLIED WORKS

Hafengebaude Rohner
Lake Constance, Austria
WAUMSCHLABER & ERERLE

De Blas House
Sevilla de la Nueva, Madrid, Spain
ALEERTO CAMPO BARZA

Valdemaqueda Town Hall
Valdemaqueda, Spain
FAREDES PEBROSA ANGUITECTES

LOOK UP Dffice
Gelsenkirchen, Germany
ANIN JEROMIN FITILIDIS & PARTNER

Signal Box Switching Station
Zurich, Switzerland
GISONOUTER ARCHITERTEN

Crematorium
Baumschulenweg, Berlin, Germany
AXEL SEHULTES AND CHARLOTTE FRANK

Harrison Residence and Winery
Euchuca, Australia
WARD CARTER ART & ARCHITECTURE

Retirement Home
Basel, Switzertand
STEINMANN & SCHMID ARCHITERTEN

Falmouth Recreation Center
Falmouth, Massachusetts, USA

THE DALANTE AREHITECTURE STUDIS

Price O"Reilly House

Redtern, New South Wales, Australia

ENOELEN MOORE
Yamaguchi Prefecture Pavilion
Ajisa-cha, Japan

KATSUFUMI KUBSTA

Burley Barling House

ACSA Distinguished Professor Award / Rand / 10

House Il
Mova Scetia, Canada
BEIAN MACKAY-LYOMS

Bamboo Canopy
Queens, Mew Yark, USA
AAREHITECTS

GuckiHup!
Mondsee, Austria
WANS PETER WORNDL

House in Kromeriz
Kromeriz, Czech Republic
ARCHTEAM

Think Tank
Skibberesn, County Cork, Ireland
GUMUCHDJIAM ARCHITECTS

BTV Commercial and Residential
Building

Walfurt, Germany

BAUMSCHLAGER & ERERLE

ILMASI School
Garbsen, Germany
BESPANS ARCHITEKTEN

Sirch Woodworking Manufacturing
Bohen, Germany
WAUMSCHLASER & ERERLE

Architectural Record:
“The authors impart a thorough knowledge of glass, wood, concrete, metal, and plastic.

A weighty tome, the book is a reference tool, complete with histories, production techniques,

and each material’s properties, along with case studies of new work. In short, this is the textbook
that many of us wish we had in architecture school.”

Architect Magazine:
“Required reading.”

METALS

Tram Stations
Hanover, Germany
DESPANG ARCHITERTEN

Future Shack
Various lacations
SEAN GOBSELL

Christ Pavilion, Expo 2000
Hanover, Germany
VON GERKAN, MERD AND PARTHERS

Kew House
Kew Melbourne, Australia
SEAN SBOSELL

Springtecture H
Hyage, Japan
SHUNEI ENDO

Medular VI Chiller Plant
University of Pennsylvania,
Philadelphia, Pennsylvania, USA
LEERS WEINZAPFEL ASSOCIATES

Sudwestmetall Reutlingen
Reutlingen, Germany
ALLMAMN SATTLEN WAPPMNER ARCHITEXTEN

Liner Museum
Appenzell, Switzeriand
BISON/DUYER ARCHITERTEN

Power Station North
Salzburg, Austria
WETRIE & CONSOLASEIS ARCHITERTEN

Kavel 37
Borneo, Amsterdam
WEREW B ARCHITECTEN

Schemata XI
Lawrence, Kansas, USA
FTUDIC BRL, UNIVERSITY OF KANSAS

The Aluminum Forest
Houten, the Netherlands
ARCHITECTENBUREAU MICHA DE HALS

Raum Zita Kern
Raasdari, Austria
anrie

Max Planck Institute
Dresden, Germany
HEIRKINEN-KEMONEN ARCHITECTS

The Embassies of the Nordic
Countries in Berlin-Tiergarten
Berlin, Germany
BEROER & PARKKINEN

Sauna Pavilion

Berkshire Mountains,
Massachusetts

ARTIFACT DESION & CONSTRUCTION

Mining Archives
Germany
VON SENKAN, MARD AND PARTHERS

Melbourne Museum
Melbourne, Australia
BENTON CORKER MARSHALL

Materials for Design bridges the gap between construction materials and design.

Architectural uses of glass, wood, metals, plastics and concrete are thoroughly

discussed. Each is followed by a series of 10-12 case studies showing the material put to imagi-
native uses by today’s brightest architects from around the world. Rand prepared the case study
analyses of the 60 projects in this book.

Each project is described and illustrated to reveal its design qualities and the technical means
used to achieve them. Students, interns and practicing architects have found the projects to be
a catalyst for the advancement of their own investigations of design and technology.

Materials for Design has been accepted as a text in many architecture courses and studios.
It has been used by architects and educators around the world, and has been published in
Europe. At one time it was the best-selling book on architectural materials on Amazon.

“Offers a well-illustrated compendium of the experimental leading edge. . . .
Students will make good use of the book’s technical side, and it should provide inspiration
for anyone interested in contemporary building.”

PLASTICS

Shiloh Bus Shelter
Ashewille, North Caroling, USA
DESION CORPS SUMMER DESISN/BUILD STUBID

Church in Urubo
Urube, Bolivia
JAR CHA | LIDNT

Colmenarejo Municipal Hall
and Main Square

Madrid, Spain

ABALOS & NERRERODS

Ma Atelier and Gallery,
Fukuoka Prefecture
HKyushu, Japan

HIROTURE ARIMA

50 Argo Streat
South Yarra, Australia
Q°COMNER & NOULE ARCHITECTURE

House in Imazato
Imazato, Takamatsu Kagawa, Japan
EATSUTASU KISHISAMI

Arauce Express
Santiago, Chile
FELIPE ASSADY

EKO Park Expo Pavilion
Warsaw, Poland
APA KURTLOWICE & ASSOCIATES

Palymer Engineering Centre
Broadmeadows, Victoria, Australia
COX SANDERSEN WESS

Montreux Parking Garage
Montreux, Switzerland
LUSCHER ARCHITECTS

The Olympic Amenities Building
Sydney, New South Wales, Australia
BURBACH BLOCK ARCHITRCTS



Teaching Efforts / Materials for Design
The analyses of New 42 Studios and Think Tank were two of the sixty that Rand wrote for Materials for Design.

New 42 Studios

MEW T EW YORK, USA /)
DICHROIC OLASS, FACADE LIGHTING

TT BYARD DOVELL WHITE ARCHITECTS

DESIGM INTENTION Tt Lovwrer cid-erched
This 1en-c10ry builsing on 4Ind Serest 3o Rroadway bn Mew York Ciry holds wlass wath
space . pane - From every
theater. @rection,
Theater Districy, where LED and mesn siges puls-ate all day and might. Light- The rassparent glass skin is 2 water-repeilant Backdrop to the
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coterhul Brawn a1 night, o
Glass
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Ught, and anargy. The  Theaser, which farmarty occugied this gars of the site. Tha layered
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day and might, This project TECHKICAL
translucent, with
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weating ar
coters
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01 Facwde assembly
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Think Tank
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SKIBBEREEM, COUNTY CORK, IRELAMD /f OUMUCHDJIAN ARCHITECTS
POST-AMD-BEAM, WOOD AND STEEL FRAME, CEOAR BOARD ROOFING

DESIGN INTERTION TECHMICAL
This amail "
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03 Transverse section
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Teaching Efforts / Materials for Design

Materials for Design / Volume 2
Published: Princeton Architectural Press, ¢ 2014

] Materials for Design 2 is a survey that bridges the gap between construction materials and
design sensibility. Volume 2 revisits the format of their award-winning first volume and present
60 new case studies by today’s brightest architects. Each material type—glass, concrete,
wood, metal, plastic, and masonry. Materials for Design 2 exists because of the favorable
assessments made by readers and reviewers of the first volume of this title.

As in the first volume, Rand prepared the case study analyses of the 60 projects in this book.
Unlike the first volume, Rand also identified candidate projects for the book and corresponded
directly with the architects to secure detailed project documentation.

This book recognizes that materiality is an important and quickly expanding influence in the
construction process. Industries that once serviced a small segment of products are now
engaged in much more in-depth research and development of new materials that are more
effective, more efficient, and more environmentally sensitive. Once merely a tool for architects
and largely confined to the realm of engineering, materiality has now become an instrumental
methodology for a clear and bold design statement. The wealth of innovations in this realm has
made materials a compelling field of study.

Architects are challenged to keep pace with rapid advances in materials science, manufactur-
ing methods, and installation practices. This book helps students, interns and practitioners
engage construction materials with renewed enthusiasm and competence.

Materials for Design 2 is in press at the time of this submission, and is expected to be avail-
able to the public in November of 2013. Like the first volume of Materials for Design, it will be
distributed internationally.

Glass

Basque Health Department
Headquarters

Bilbes, Spem

Coll- Barreu Arquitecics

Glass Townhouses

Factory Extenszian
Murcia, Spain

Clavel Arquicetes

Diana Center at Barnard Callege
Maw Tark, Naw York, LISA

Weiss {Maniredi Architeeture/

Landscapel Urbanism

Spiral Gallery
Shanghsi China

Atelier Deshaus

redit Bank]

Cité du Design

Franss

liee Archetehien

Apple Flagship Store
Shanghsi, China
Bohlin Crmmbs Jechsan

Concrete

Caza Pentimenta
Duts, Feuadar

Jese Mura Séex + Oavid Barrsgan

Design Indaba 10=10
Heusi i

MMA Arehiteets]

Hanil Visitors Center and
Guesthouse

Chungbuk, Hevea

BCHD Arehilects with CAST iCenter for
hechitoctuesl Structures sad Tathnalogy|

Harmania 57
S0 Pauta, Brazt
Triptyque

Hiroshi Senju Museum
Haruczawa, Nagano, Japan
Fyue Hishasws

Inalian Pavilion at Werld Expo 2010
Shanghai, Ching
Iodce Aschitett)

Mk'Mip Desert Cultural Centre
Osayoes, British Celumbia, Cansds
DIALOG Ifarmerly Hoston Bakker Boniface Haden!

RATP Bus Center
Paris, France
oM
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Wood

Stork Nest Farm

Dulir Semtin, Dfbramavice. Crech Brpablic

SEL Brajekt

Private Residence in Riediken

Ustar, Swibreriang

Gramaziz & Kahler

Soe Ker Tie House
Nk Ba_ Thailand

THIN Tegnestur Aschiteets

Harry Parker Community
Boathouse

EcoWoodBox Kindergarten
Hanet, . Garmany
Despang Architeaten

Nature Boardwalk at
Lincoln Park Zoo
Chicage, likisais, USA

Studie Bang Architeeta

Dairy House Annex
merset, England, UK

Metropel Parasel
Seville, Spain
3 Mayet . Architeets

Skating Shelters

nrsteia, Cansda

Metals

Tampa Museum of Art
Tampa, Flarids, USA
Stanley Sabewds | Hatema Arehileets

St. Andrews Beach House
Vistseia, Augtralis

Sean Gadsebl Arehieets

Prefabricated Nature

OMS Stage

Wispmg, Mariteta, Canada
SASHTS Architecture

Lady Bird Lake Hiking Trail
Restrooms

Austin, Terss, USH

Mird Biuera Architeets

Kunst-Depot, Henze & Ketterer
Art Gallery

Wichtrach, Swizzerland

Gigend Guyer Architekien

Herstedlund Falleshus
Cammunity Centre
Albartilund, Danmark

Darte Mandrup Arkilekier

Halftecture 0
Chilh-ku, Deaks, Jagan
Shuhes Ends

Cantonal School Canteen
Wottinges, Swittesiand
mizd

Artists’ Studios in Aberystwyth
Aberyslwyth, Wales, U5

Heathgrmeh Stude

Plastics

SelgasCanc Architecture Office
Mudrid Bpain
Selgastians Arguibeclos

ELB Canference Hall and

Auditorium

UK Pavilian at Warld Expa 2010
Saanghsi China
Meatherwick Studie

Cellophane House
B Tark, Mow Tork, LISA
WireasTimbs1ske Arehitsets

Anansi Playground Building
Utrechi, The Netherlands
MuldersvandenBerk Aschilneten

Mirgiterie Retail Building
Lausaene, Swizerland
B Arehitesture

International Committee of
the Red Gross Logistics Complex
Geaers, Smitteriand

Brousd

Plastic House
Gathentirg, Sweden
Unit Arkitshiur

MOOM Tensearity
Membrane Structure
Chiba

ima Laborstery | Tokyo Univer s "

Brandhorst Museum
Musich, Garmany
Sauerbeuch Huttan

Padre Pio Pilgrimage Church
Foggia, Raly
Fienen Pisns Building Warksbap

South Asian Human Rights
Dacumentation Centre
Move Duthi, India

Anagram Architects

NUWOG Headquarters and Housing

Hruslm, Germasy
Finks Jocker

Pope John Paul Il Hall
Reguks, Cesatia

Randié Turats Arehizeets

Chapel of 5t. Lawrence
Yastaa, Finland

Awants Aresatects

Warehouse 8B Conversion
Mydrud, Spain

Arturn France Arctatecture Studio

Butaro Dacter's Housing
Berara Diarict, Rwands

Mass Design Broup

Silk Wall + J-Office
Sh
Arehi- Eaett

Center for Design Research
Lawrenee, ansas, IS4
Studio B4 { Uniersity of Kansss

La Pallissa
Catalania, Sgain
Cubus
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The analyses of the Apple Flagship Store and SAHRDC were two of the sixty that Rand wrote for Materials for Design 2.

Apple Flagship Store

Shanghal, China— Bohlin Cywinski Jackson
Curved tempered laminated glass

DESIGN INTENTION

flagship r

tive uses of glass, especially for fixtures and stairs. The Shanghai

The glass cylinder challenged designers and fabricators
to find new processes to produce the glass elements, which
had to be curved ta very specific shapes. Because of the store's

Acry tor , ious potential
glass cylinder theretail  impacts, and i
space balow. i igh visibility i i ment. To provid i ind load-baari
called for ucture. ‘sirength, the glass had to be tempered and then laminated.
was the entry pis ¥ design goal Of course, once it is tempered, glass cannot be altered in shape
can fade, haze, or discolor over time, especially when exposed o or size, 5o each Layer in this project had to ba given ts final
iolet light, g P 3 i “This Labor-i brought
arranged i that  together

ial geometry of a lantern,

a cylinder with  strong vertical axis. & 10°-wide (3 m) reflecting

and size, 5o that when the thrae pisces ware finally laminated,
their edges metin proper alignment. Using a process adapted

the cylinder, use of glass from industry, a thin Layer of polyester fitm
ith i ivity and light. The pool encirclas the glass  was and tha entira
pt at the entry, which is of then placed under high pressure and tempera-
the cylinder. tures to mels the film without de-tempering the glass.
In an effort to maintain clarity throughout the Lantern,
MATERIALITY the designers used custom-made metal hardware to join all
Glass, whil iy also forms ng’ finish glass fins. The fins are
i envelope. L unrealzed
dimensiens and shapes of h i

structurally in novel ways.

Crystal-clear glass is sometimes undesirable for 2 particular

‘application, such as the stair treads at the lantern's center.

steel hardware, with dense rubber washers between them to

soften the forces.
T

gi privacy or
the danger its smooth, impermeable surface might present an
a rainy day. To aliminate beth concerns, the Layers of the glass

ro b like
these commanly found on metal steps. Though still impermeable,

‘ephemeral quality of glass.
6Lass, like many dense, mineral-based materials, has 3

high leval of thermal conductivity. In cold weather, this can lead

I 16.17"-high spiral stair

16.93 m) with an outside diameter of 20.5"(6.26 ml. The stair's
contral glass tube is anchored to the floor at the ratail lavel
below. Itis composed of six pieces of glass of uniform height.
Its outer curve is a ribbonlike siringer that is anly supported
where it touches the floor near the lowest tread, andwhere:
itis connected to landings and glass beams cantilevered
from the central cylinder at 60-degree intervals. Tha treads
themsetves are composed of four layers of glass. One of

t0 from air tha inner Layers s racessed to accapt inserts and hardware
1o the cool inner face of a glass skin, s quickly o the verti Each of these

. i i i i at the
falls i i accumu- outer and and one at tha innar and.

po
late, detracting from the intended visual clarily. To mitigate the

a
Iocated at the interior base of the lantern. Fan cail units propel

‘The cylinder’s glass raof has a subtle slope and is sup-
ported by glass beams spanning ihe fins. AlL of the fittings are
i or titanium. The joi the

i toward the glass, preventing ion by
removing moisture.

TECHNICAL
The Shanghai Apple Store’s cylindrical lantern is 41" tall » 32°

in diameter [12.5x %.75 ml and is structured using laminated,

for par

projec

diligent ions by on at least th

nents. The project team i i jineers,
but alsa glass systems engineers, specialized manufacturers,
and fabricators. Separate interior and exterior assembly

tempered glass. The glass cylind products. The arch
al ple ucwralglass  drawings, including many 1.1 scale datails, became federally
mullions at 30 i ™ height of  registered patents owned by Apple.

the building, an unusual and admirabla feat; tha only interrup-
i rved doors and their

South Asian Human Rights Documentation Centre

New Delhi, India — Anagram Architects
Bonded masonry, modular coordination

DESIGH INTENTION ng . The p

The South Asian Human Rights Documentztion Cemre mudeling 1o show the mas0ns thn 2 simple rotating module of

ISAHRDC] 5 30 JOMINStT3tIVE GFFCE for his Nan- visua comptex-
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sparist efficiency asetofsix
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‘of to busy pedesirian streets, 5o contralling and restricting
sareet-level acoustic and visual disturbance no the
workspaces was a criical priority. The she's longer dimension

ngs.
sesting forth the angle of rotation of each brick. From these,
‘sets of triangular wooden remplates were mate, which the
masons used o accurately place the bricks.

The bricks wsed were 9° x 4.5 3™ (230 x 115x 78 mm),

whichls Brick In indE. Like modular

mm;lgﬂ!l'mll permitting

. the Long; 5 exactly two or threa
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e Clty Dunsice, S3tISFYING te Need fr Privacy UsIng 2 richly Ina1:3ravo.
‘engaging masoney surtace. ‘The masoarywall Is lad-bearing, sa structural perfor-
The buRding & e, org he

asingle, open administrative space on eachaf hs three
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bar on the westerr, sun-facingside. The poroslry of the stair
wall ly.

MATERIALITY
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allgn Ina vertical axis, around which the module would rotate.
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buman error. Comventlonal mason's strategies such as drop-
ping faces
were not all In the same plane.

The flonr vaulss and 5305 D23 00 the Walls WhErs two ses
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SPans With 3 CONCF2te toPpINg, BUMINatING the Meed for beams  Strucwral mocuLes resuts
kness_ The the brick vaults 1 Bricks . In the more pe:
ng  central por facane,
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pa manner South
sk beick,
reinforcement In the masonry walls. No mareria other than
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riCkIaying Metno Usas 3 COMMEN Material in an uncomven-
tlonal manner ta engage ihe rban stretfront and suay within
e Umited bucges. The Mas onry's Sense of Movement ang

1

design

of everyane.

TECHNICAL
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Teaching Efforts / Materials for Design
After publishing the first volume of Materials for Design, Rand began to offer a graduate seminar on this subject.

Special Topics: Materials for Design (ARC 590) 3 cr
Catalog description: This seminar is being offered for only the third time Fall 2013. It has not yet been submitted as a permanent course and thus does not yet have
an official catalog description.

Rand initiated this graduate seminar in Fall 2010, based on student interest in the book Materials for Design, which he co-authored in 2006. The book had been used
at other universities for several years, but not at NCSU until this offering. Some projects that students have identified in this seminar were later analyzed by Rand for
inclusion in Materials for Design / Volume 2.

This is a graduate seminar, typically with 12 — 20 students enrolled. It is taught in a tutorial format, with class discussions centered around case study analyses that
students carry out individually or in 2-person teams, as dictated by enrollment. Students select built works from around the world that display keen insight into its
architectural materials. They examine detailed drawings and photographs of the project, and often engage in direct dialogue with the architects to secure unpub-
lished information, or to verify their hypotheses regarding how the material was applied in the project. Emphasis is placed on finding buildings of exemplary design,
but which also display technical refinements that are responsive to contemporary cultural and environmental criteria. For many students, engaging in direct dialogue
with architects from different cultures regarding their common passion for architectural materials is a profound learning experience.

Excerpt from Course Description:

ARC 590 Materials for Design

Intended for: M Arch and B Arch students

Prerequisite: Architectural Construction Systems (ARC 432) or equivalent

To a great extent, an architect's palette of materials has been unchanged for thousands of years. The number of materials has grown somewhat in the past century
as polymers and composites have been introduced. New industrial processes have also expanded the range of applications of all materials, including the most
ancient.

Contemporary practice calls for new insights into the use of materials, and industries have made many new materials and processes available for designers to
explore to address emergent objectives. Material selections are among the most significant decisions an architect makes. With the advent of integrated design and
production, the relationship between a project's aesthetics and its materiality has never been more immediate or important.

Materials for Design aims to inspire the designer to discover how an idea or a concept can be made tangible with the use of a material. This course engages the
physical and technical properties of materials, but also their impact on design choices. It searches for resonance between the facts of a material with the construction
details, and with the overall building design.

A case study method will be employed to see how contemporary practitioners have insightfully joined design intention and materials. First, students will review the
60 examples in the text that show insightful use concrete, metals, glass, plastics, and wood. Students will then identify new recent works, which they will analyze and
critique in search of lessons about the materials used. Published drawings and images will be the initial references for these analyses, but it is likely the students will
also need to contact the designers for additional documentation. Students will analyze and present drawings that show construction details, because it is often at this
scale that the subtle qualities of a material are most evident. They will also write careful technical analyses about each case studied.

Small to medium-scale projects will be chosen to allow a focus upon understanding the building in its entirety; projects of these scales are best suited as didactic
prototypes. In some cases, new materials may be used; in others, properties of traditional materials may be discovered and exploited in new ways.

Emphasis in this class will be placed on students developing a grasp of the relevant material properties, and finding exemplary projects that demonstrate those
properties. Students' repertoire as designers will be broadened by this emphasis on technical knowledge and its vivid embodiment.

Course Objectives / Learning Outcomes:

+ Become able to define the performance qualities of architectural materials.

+ Develop a working knowledge of resources relevant to various architectural materials.
+ |dentify and analyze case study projects regarding architectural materials.

+ Represent the conclusions of the analyses in oral, written, and graphic form.

Students learn rapidly and durably when they examine the work of an architect they admire. Beginning
with published drawings and photos, they interrogate the material’s use in the project to search for any
extra-ordinary features.

Each student uses a cyclic process to analyze each of the four projects that they analyze. The first pinup
simply uses published information. The intermediate pinup adds to that student investigations of the
state of the art, dialogue with the architect, and perhaps the fabricator or manufacturer. The final pinup
presents the findings by each student.

To the right, the student examined the curved
double envelope of channel glass that was used at
Hartwig Schneider’s Art Gallery and Arts Education
Center in Germany.
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Teaching Efforts / Materials for Design

Martha and Daniel Gantenbien Winery

Bearth & Deplazes Architekten
with Gramazio & Kohler
Flasch, Switzerland, 2006

DESIGN INTENT

Functionally a new service building to an
existing vineyard, this building is comprised
three parts; a cellar for wine barrel storage, a
grape fermentation and processing room,
and a top floor with interior and exterior
rooms for wine tasting and gathering. The
fagade reflects this use with its building scale
pattern referring to a basket full of grapes.
Bearth and Deplazes Architecten designed
the building and the concrete fagade frame
before consulting with Gramazio and Kohler
at ETH Zurich for the fagade. The precision
and subtly of the brickwork on this fagade
also reflect the surrounding texture of the

vineyard.

At the top of this page,
the student project
focussed on the innovative
means used to place com-
mon brick by robots, fol-
lowing parametric designs
of Gramazio & Kohler, who
collaborated with Bearth

& Deplazes to produce

the Gatenbien Winery in
Switzerland.

Below on this page is

the student’s analysis

of the cold-formed insu-
lated glass skin on Frank
Gehry’s IAC Headquarters
inNYC.

For this analysis the
student contacted the
architect for technical
information and made a
personal on-site assess-
ment of the completed
project.
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Design Intention

MATERIALITY

The 20,000 limestone colored clay bricks used on this
facade were laid in the simple stretcher bond; 240mm x
115mm x 61mm. While this may not be unique, the use of
a robot to precisely lay the bricks is. The architects took
advantage of the modular nature of masonry to create a
subtle building scale pattern of grapes only achievable
through this high tech method. The angling of the bricks
in addition to vertical voids between each brick create a
rain screen which filters light and temperature to help
create the ideal atmosphere for the fermentation room,
Similarly, the supporting layer of polycarbonate panels is
protected from direct sunlight lengthening its lifetime.
Each wall was designed and constructed to maximize the
advantages of controlling light and air permeability per
orientation. Taking advantage of the robots precision, the
architects were also able to create a facade with a
“dynamic play between plasticity, depth, and colour,
dependent on the viewer's position and the angle of the
sun” (Gramazio and Kohler)] The pattern of grapes
dissolves as the user moves closer, and becomes instead a
soft yet “solidified dynamic form” (Gramazio and Kohler)
which relates to and transitions into the adjoining stone-
waork.

IAC HEADQUARTERS
NEW Yomk. NY. [/
- COLD FORMED PANELS

GEHRY PARTHERS, LLP

Technical

of interActiveC

s Headguarters ir

ve of salling. 1t

TECHNICAL

The first stage in creating this informed
architecture’ was to computer generate
grapes falling into a basket simulating
gravity. The resulting digital image was
then transformed into a rotation plan
for the brick which in turn guided the
ane of a kind robot in laying the brick,
Once begun, the robot took only 2
weeks to complete this 400 sq meter
fagade. The individual panel size was
dictated by the ability of this robot
more so than limitations inherent with
the increased transportation needs of a
prefabricated system. The cost of using
such a high tech system could have
been offset somewhat by the use of the
typically low-cost material of brick.
Similarly, the increased energy use
involved with this fabrication system
might also be offset by the inherent
sustainability of brick as a local, abun-
dant, and durable material requiring
little maintenance.

In addition to precisely placing each
brick, the robot also applied the two
part impregnated resin adhesive. This
was intended to accelerate the process
considering the unigue bonding place-
ment needs of each brick, but appears

somewhat inefficient. This bonding ==

agent did prove to be very successful
however in load testing disqualifying
the need for the typical additional rein-
forcements, The use of adhesive rather
than mortar as a

ty of panel

ed glass

bonding agent also lowered the construction tolerance
contributing to the precision of placement. Taking this toler-
ance into account, the brick panels were prefabricated includ-
ing a precast concrete beam. The panels of brick and concrete
in turn were then placed by crane between concrete columns

on site,

.y min. Fugge Foat I

B
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Teaching Efforts / Final Project Model
Final Project Model / Bachelor of Architecture Professional degree program

Excerpt from paper presented at ACSA Southeast Region Conference:

A Final Project Model; Optimal Independence to Address Three Basic Elements
Any design project can be described as having three basic elements:

+ anidea or theoretical position,

+ aprogram or statement of practical objectives, and

+ asite or physical context.

Since 1995 Patrick Rand has been the coordinator of the Bachelor of Architecture program, and has set forth the pedagogy for the Final Project process that is at
the core of this 5th-year professional degree program. The Final Project process includes the capstone studio project, which takes place in the final semester. The
studio is based on Project Preparation that the student completes in the previous semester.

In a conventionally taught studio in architectural curricula, faculty typically define these three elements. The terminal academic design experience should be different
than undergraduate studios. Specifically, the student should have latitude to articulate the theoretical position, frame the programmatic task, and identify the physical
context, but within general parameters that are shared among all students.

In this model, each student actively collaborates with the faculty to define the idea, program and site. Faculty present a general outline for each of these three com-
ponents, upon which each student develops a specific project brief. Each student produces their own 60 - 80 page project brief, upon which the final studio is based.

This model provides the group of students with sufficient commonality to make discussions and design explorations synergistic. It also gives students important
experience in defining a design challenge worthy of their attention, and in managing a complex design task, all of which are valuable preludes to fruitful professional
careers.

The Project Preparation seminar is the first opportunity for the student has had to define their own project, in which they articulate all of the parameters of the
architectural task. The capstone project is highly individualized, with no 2 students from among the 22 — 28 total having the same theoretical position, program or site
parameters. The vehicle project is typically a substantial public building. This studio is challenging to teach because the expectations are very high and the projects
are each unique.

Though not required, the vehicle projects for the capstone studio have been different each year under Rand's instruction. Projects are chosen by the instructor to
address specific architectural themes, while also being of sufficient functional complexity and technical challenge to advance student skills. The projects are also
chosen to address real-world needs of the city, such as the downtown transit center, and an urban farming demonstration facility.

Project Preparation Seminar (ARC 581) 3 cr
Catalog description: Quantitative and qualitative conditions, considerations and determinants as preparation for architectural design. Emphasis on research meth-
ods, data collection and interpretation, theoretical discourse, site analysis, programming and architectural precedent.

In this seminar, students are given a general framework regarding the guiding architectural theory, the building program and the general site parameters. They then
overlay their own objectives upon this general framework to develop a set of specific project objectives. They prepare a complete project brief, very similar to what
practicing professionals might prepare leading in to a major commission. The results of this seminar then become the basis for the capstone studio project that they
carry out in the following semester.

The Final Project curriculum is unique nationally. This pedagogical approach has been praised in NAAB Accreditation team reports, and has been presented by Rand
at an ACSA Southeast Region scholarly conference.

Professional Architecture Studio Il (ARC 502) 6 cr
Catalog description: Design investigations aimed at the development of an understanding of the major issues confronting the contemporary architect and at the
expanding of problem solving abilities in architectural design.

The design studio is the heart of the architecture curriculum. In it, students receive 6 credit hours and generally work at least 40 hours per week; contact time with
the faculty is at least 12 hours per week. This particular studio is expected to be ambitious relative to design, but also to meet rigorous technical criteria, much as
might be expected of an architect in practice.

Bachelor of Architecture

s[ 77 Te 1
Courses and Studios Cross- E ' | ] [
referenced with the NAA.B . E ='§ :g
The National Architectural Accrediting Board e IRt L . RREL
sets forth 32 specific student performance crite- E LR HIREP 3 N o : § : 1B ] :
ria that each student must satisfy. This matrix 5 §E 2 15 g i'g% N 3 2 g HRHHE
o - |2 gldikEia &i - = 2iwie
indicates that these courses address several HHE 5 g sig3s 3|3 HE g 8.8 5
. a2 I F1E I ElE | k Ik
important areas. 3|82 81885 83233[¢ 3t 3 HEIHHE
ot s s e : e o
These courses actually meet several additional A1 | a2 f prop11 8 c1]c2 calca|cs| es| 7] caf o
criteria, but they are not checked here because o | sourse The
other courses have been charged with primary ARC 561 _[ProjctPropaaton Sominar | | JEEEROE I
responsibility in those areas. ARCSH02 | Professional Architecture Studio | x | x| X x|x X
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Teaching Efforts / Final Project Model

Reflections Regarding this Final Project Model:

+ This studio paradigm is in fact substantially different than that of undergraduate studios.

+ The model is readily adaptable to varying faculty who teach the Final Project Studio, and by students who have varied academic and professional
backgrounds.

+ The two-semester experience functions as a coherent unit with minimal logistical effort by the faculty. Faculty teaching the seminar may also
teach the subsequent studio, but this is not required.

+  Student projects produced in this model have generally met or exceeded the goals outlined above. They are meritorious with regard to design,
represent substantial critical reasoning skills, demonstrate skills in integration of technical issues, and often represent viable and professional
development strategies.

+ Self-assessment and accreditation analyses that the institution regularly undergoes have cited the Final Project Model as meritorious. In fact,
the Chair of a recent NAAB Visiting Team stated in his concluding remarks to the School that he had seen no other program in the country
that better prepared students for a leadership role in the profession. Whether that statement is true or not, the point here is that this Final Project
model seems effective at demonstrating the student’s ability to meet many educational objectives that are part of a professional degree program
in architecture.

Example of one student’s ARC 581 Project Preparation document: Laura Reed’s project was based on a quote she selected from Peter Zumthor.
Her building program was for a NC Urban Horticulture Center, on a site that she selected at the seam between the university campus and a parkway.
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Teaching Efforts / Final Project Model

Examples of Final Project assessments
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Assessment of student work is a teaching opportunity.

The seminar and studio syllabi explicitly state what is to be expected at each stage of the process. It
contains easily measured elements, such as whether a drawing is submitted at the prescribed scale,
but it also contains qualitative elements, such as the clarity of he information and whether the pro-
posed design has responded appropriately to relevant spatial and even conceptual objectives, such
as those of the selected quotation.

Individual assessments of the 22 - 28 students are carried out several times during both the prepara-
tion seminar and the final studio. Because the projects are individualized and rather complex, assess-
ments place a significant demand on faculty time, but assures optimum student achievement.

At the left are evaluation sheets that Rand has used to indicate to the student how each element of
their prep document was evaluated technically and qualitatively. Students in this seminar submit
each element to the instructor in draft form, a second time in intermediate form to classmates for peer
evaluations, then in final form to the instructor. This iterative multi-reader process enhances product
quality, engenders mutual respect between student and instructor, and between students.

In the final studio, students are rigorously evaluated in each of 3 major reviews leading up to the final
review. We also ask the students to assess themselves on each of the required deliverables, provok-
ing them to gain skills at self-assessment that they will need after leaving academia.




Teaching Efforts / Teaching Others

Education efforts outside of the normal academic settings:
Please refer to curriculum vitae for complete listings.

TEACHING EDUCATORS

Rand is a frequent invited speaker at education conferences nationally. He was a founding member of the Building Technology Educators Society, He has co-
authored 4 books since 2006, all of which are used in colleges and universities throughout this country. Rand has twice been the principal investigator for nationwide
surveys of faculty in architecture and engineering programs, researching their teaching methods and identifying needs that academia would like to bring to the atten-
tion of industry. He chaired the ACSA Southeast Regional Conference in 1993 “Architecture: the Act/Art of Building”. He has also assisted as moderator and paper
reviewer for many ACSA conferences.

TEACHING PRACTITIONERS
Rand’s teaching outside the classroom includes seminars for interns preparing for the registration exam and continuing education programs for licensed profession-
als. He has shared his technical expertise in dozens of presentations to practitioners from Florida to Washington. He serves on juries for national design awards.

TEACHING INDUSTRY

Rand has carried out funded research regarding exterior wall assemblies, and has presented his findings at many industry and professional conferences. Rand is the
only architect elected to lead The Masonry Society, and to receive its President's Medal and Fellowship. His tenure as President in 2003-2005 included the creation
of the Society’s first Sustainability Committee, which he subsequently chaired for four years. He also realized an alliance between the industries in the United States,
Canada and Britain, which facilitated the sharing of masonry standards and peer reviews. His 1999 paper “The Contemporary Masonry Wall,” was a finalist for
ASTM's Yorkdale prize as one of the top ten research papers of the 3-year period worldwide.

Activities related to Interdisciplinary and Interinstitutional Advancement
«  Rand has made more than 50 invited presentations about his innovative teaching methods regional and national educator conferences. These began when
ACSA had an annual Technology Conference, but since those ceased have been provided through other vehicles. Several have been cited by others in pub-
lished articles. Many Architecture faculty members who attended have applied these models to courses at their own colleges and universities.
Comments from architecture faculty who were University Professors Masonry Workshop participants:
+ Thank you for the University Professor’s Masonry Workshop. The workshop was excellent, and filled with great information. Presentations by Professor J. Patrick Rand were
especially relevant for my class at my University. He gave great examples of student projects that | hope to be able to incorporate into my class.
« | very much appreciate the opportunity to attend the University Professor’s Masonry Workshop at Clemson University. The Workshop had an excellent agenda, was well man
aged, had good speakers, and provided useful information. Coverage of material was at an appropriate level for professors such as myself. The speakers in general were
excellent. Pat Rand’s presentations were especially helpful to me in offering me ideas for my architectural studios.

« Initiated an interdisciplinary Concrete Masonry Design Competition at NCSU; starting in 1996. Students in Architecture and Landscape Architecture work in
small teams to either design a new concrete masonry unit for mass production, or to design and build a wall using stock units. The project is one of the few to
engage students from more than one Design department; approximately 60 students took part annually. Initially, the competition was sponsored by the Caroli-
nas Concrete Masonry Association. This competition has continued at our school, and has also been adopted by the National Concrete Masonry Association;
schools nationwide now compete, with the top 3 entries receiving generous industry awards.

« Initiated a Student Research Grant Program through which 3-5% of the College’s returned overhead each year was awarded to students from various disci-
plines based on the merits of their proposals. This program helped support student initiatives and developed research skills in students.

Recognitions from outside of the candidate’s College and University:
In addition to 12 teaching awards received at the College or University level, Rand has received several national recognitions.

. Institute Scholar, American Institute of Architects, National Award 1990 . AIA Education Honor Award, Honorable Mention 2002
*  Education Commendation Award; CS| National 1991 +  Fellow, The Masonry Society 2006
*  ACSA Service Award; for service as Regional Meeting Chair 1994 «  College of Fellows, American Institute of Architects 2007

NoVcMnEr/DEctnsrn 2n1an W W DI N ET VOLUME 18 UL RIS Designlntelligence 30 Most Admired Educators for 2013
.......................................................................................................................... Each year‘ Designlnte“igence honors exce”ence in education and

D * s education administration by naming 30 exemplary professionals in these
esignintelligence

fields. The 2013 class of education role models was selected by
AMERICA'S BEST ARCHITECTURE & DESIGN SCHOOLS 2013

DesignlIntelligence staff with extensive input from thousands of

design professionals, academic department heads, and students. Edu-
' cators and administrators from the disciplines of architecture, industrial

design, interior design, and landscape architecture are considered for

The Design Futures Council PATRICK RAND A
North Carolina State University
HONORS A8 & Rand has a special ability to teach both traditional

2013 MOST ADMIRED EDUCATOR o o .
; and modern applications of building materials

and assemblies in a manner that allows
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students to develop a well-rounded store of
knowledge to draw from when deciding ways
to articulate or inform design concepts. His
own personal brand reputation is to “welcome
new ideas,” and students resonate to him.

(excerpt from Designintelligence publication)



Research Efforts / Teaching Oneself and Others
Research projects such as the following are catalysts for better teaching of students; they also benefit educators and practitioners.
The Contemporary Masonry Wall: Problems and Solutions

Patrick Rand has been actively seeking to identify causes of
extensive moisture damage in many contemporary masonry
veneer exterior walls. In this project, sample assemblies were
subjected to harsh weathering simulations, and their performance
is evaluated. Innovative materials and assemblies have also been
developed, tested, and their performance documented.

This project received an AlA Institute Scholars Program Award;
awarded in competitive review process. A paper by this title was
peer-reviewed and presented at the 8th North American Masonry
Conference, and was a finalist for the Yorkdale Award.

Findings from this project have attracted international atten-

tion, and have assisted designers, researchers and industry
professionals to improve the design and construction of exterior
masonry walls. The technical courses and studios taught by the
nominee have also been greatly enhanced from this investigation.
Graduate students have been involved as research assistants in
these experiments.

The research proved that accepted strategies for water to drain out of cavities were not as effective as previously thought. A second set of experiments explored the
viability of other strategies to remove moisture from inside the wall. Passive convection of outside air through the cavity was found to be an effective and economi-
cal means to remove moisture. A paper “The Masonry Wall as an Enclosure System; Findings and Recommendations”, was peer-reviewed and presented at the 9th
North American Masonry Conference.

Rand has been invited annually to present these findings and his pedagogical research to faculty from the US and Canada at the annual University Professors
Masonry Workshop. He has also presented the technical findings to mason contractors throughout North Carolina, which is an important audience, because the
research showed that many of the problems are due to errors of workmanship by contractors. Rand has also written several articles in national industry publications,
to better inform these vital collaborators.

Environmental Impact of Cladding Materials; Embodied Energy and Carbon Dioxide ‘Costs’

Academic buildings on the NCSU campus employing a full range of architectural cladding materials were analyzed in terms of the investment of energy and CO2 in
their initial construction, as well as maintenance and repair over their lives. Long-term records from the University Physical Plant were the basis for the analysis.

The analysis compared masonry, concrete, wood, glass and metal exterior cladding installations. This research confirms that considerable differences exist between
exterior wall materials with regard to their environmental impact. Durability of exterior materials also were shown to vary considerably.

Painted exteriors have a much greater environ-
mental impact than most unpainted exteriors, due
to the high embodied energy and embodied carbon
content of paint and stain.

Unpainted, durable exterior wall treatments are the
most environmentally sound option that an owner

or architect could choose.
This was the first study that has quantified
accurately the life cycle implications of
maintenance and repairs. A paper summarizing
this research was presented at the 11th North
American Masonry Conference in 2010. 800 140 ]
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