
ZoomSEs: 
Prototyping a Consultancy Design Studio Model for Advanced Structural Integration in Architecture 

Abstract: This program is a consultancy model where industry-leading structural engineers (SEs) are invited into the architecture design studio (first as consultants in 2023 

and then as instructors in 2024), virtually via Zoom (plus periodic in person feedback sessions) as collaborative-partners, working with third-year faculty and students (160 

students at this year level) on capstone comprehensive building design projects for the integration of advanced structural systems. In 1963, 17 years after architectural 

engineering started in 1946, the architecture department was founded and benefited from the strength of this foundational relationship for many years. 

This consultancy model evolved out of a desire to strengthen this foundational connection that the architecture department was founded on, along with responding to 

departmental faculty and students expressing concerns over limited experiences in the five-year curriculum for the creative application and synthesis of the vast knowledge of 

structural systems into building design projects. Additionally, over the years the architectural engineering department is hiring less faculty who have an interest in structural 

systems integration into buildings and in a small rural town of San Luis Obispo, CA there is a limited depth of practicing structural engineers to connect with.  

Developing this consultancy model provides a connection to the actively practicing structural engineers working on large scaled and complex/innovative  projects located in 

major cities.

This consultancy model improves the integration of the teaching of structural systems for buildings within the architecture design studio, during the comprehensive design 

year of the program (see pages 2 & 3), and is taught in the context of the other building design components: site, program, circulation, envelop, and mechanical/environmental 

systems (see diagram page 1).

Month Year Completed:  June 2024

Role of Nominee: (in the project): Thomas Fowler IV, FAIA, DPACSA created this program by authoring the ZoomSEs 1.0 

$20,000 Consultancy Grant for  the College of Architecture and Environmental Design (CAED) Scholarship in Teaching Fund, 
and collaborating on ZoomSEs 2.0. Professor Fowler selected the ZoomSE instructors and teaching assistants (TAs) assigned 

to each of design studios and in addition taught one of the design studio sections that was involved with this program.

Collaborators/Partners & Funding Sources for Expenses: Collaborators: Cal Poly’s College of Architecture and 

Environmental Design (CAED): Professor Jeff Ponitz (Architecture) & Professor Brent Nuttall (Architectural Engineering); 

Structural Engineers / Companies & Collaborative Partners: Eric Long, SE, SOM/SF; Jonas Houston, SE / Holmes/SD; 
Alloy Kemp, PE / RA; Thorton Tomasetti/LA & Jose Machuca, SE, Holmes/SD/LA; Funding Sources: 2023 - $20,000 CAED’s 

Scholarship in Teaching Fund for ZoomSEs 1.0 honoraria for 9 ZoomSE Consultants for each architecture building design 

studio; 2024 architecture department hired 4 ZoomSEs to teach advanced structural systems in the design studio, and 

provided funds for ZoomSEs to visit campus in person for mid and final reviews, and compensated the 8 Teaching Assistants (1 

for each of the 8 design studios) for 6 hours a week (4  hours to assist students in the class rooms during structures lectures / 
workshops) and up to 2 hours a week to collaborate with architecture faculty  instructors  to assist  students with structural 

systems feedback on their evolving capstone building design projects in the design studio.

Venn Diagram of Advanced Structural  

Integration taught in the Context of Building 

Systems 



Curriculum
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Curriculum Detail (Location of Capstone ZoomSEs Structural Integration)
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Teaching

ZoomSEs 02 [As Instructors]
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ZoomSEs as Instructors

w/ Support of 8 TAs (one
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ZoomSEs

Introductory

Lectures on Topic Areas

Week 10 SEs In person 

Mid Reviews 4 ZoomSE Lectures:

1. Structural Story

[Eric Long]

2. Structural Patterning

[Jose Machuca]

3. Structural Patterning 

Long Span

[Jonas Houston]

4. Secondary / Tertiary  

Systems of Envelops

[Alloy Kemp]
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Week 17 SEs In person 

Final Reviews

2024
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ZoomSEs 02 [As Instructors]
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ZoomSE
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In Design 

Studios
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ZoomSEs 01 [As Consultants Only]
2023

*ARCE Faculty 

NOTE: Given the 

success of this 

ZoomSEs 01 

Consultancy Model, 

this traditional 

structures course 

taught by part & full 

time department 

faculty, will no 

longer be taught.

Teaching Context
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Course: ARCH 470 Structural Integration Architecture [ New Course Developed for ZoomSEs 2.0 to Teach]

Learning Outcomes: 1. Describe the structural story for your architectural design project; 2. Select a structural system for an architectural design 

project with consideration of the story, regulatory requirements, sustainability, human health, spatial characteristics, and performative 

properties; 3. Develop a whole-building structural configuration for an architectural design project, including gravity and lateral load resisting 

systems. 4. Develop a structural concept for a long span or cantilever structure in an architectural design project; 5. Develop secondary and 

tertiary structural systems to support the building envelope in an architectural design project; 6. Communicate the design of structural systems 

story using disciplinary terminology and professional graphic standards.

WEEK 1: Lecture: The Structural Story: Design Integration and Decision-Making; Assignment: Written Narrative describing guiding design 

principles, and the criteria for what structural system(s) were selected for the project. Structural Concept Drawing or Model illustrating the 

structural concept.

WEEK 2: Lecture: Structural Patterning: Grids and Load Flow (1); Assignment: Structural Grid Drawing including gravity and lateral systems. 

Structural Framing Plans for at least two floors (ground floor and typical upper floor).

WEEK 3: Lecture: Structural Patterning: Grids and Load Flow (2): Assignment: Structural Framing Plans for at least two floors (ground floor and 

typical upper floor). Structural Building Section including sized beams and slabs.

WEEK 4: Lecture: Long Span Systems; Assignment: Structural Model of Long Span System, including its connection to standard structural system 

and the ground. Axonometric Structural Configuration Diagram showing long span system in relation to whole building structural configuration.

WEEK 5: Lecture: Cantilevers; Assignment: Structural Model of Cantilever, including its connection to standard structural system and the

ground. Axonometric Structural Configuration Diagram showing long span system in relation to whole building structural configuration.

WEEK 6: Lecture: Secondary Structure for Building Envelope (1); Assignment: Structural Bay Model including first attempt at secondary structure 

for building envelope.

WEEK 7: Lecture: Secondary Structure for Building Envelope (2); Assignment: Focus Area Section Drawing and Axonometric Drawing showing 

secondary structure to support building envelope, and its connection to primary structure.

WEEK 8: Lecture: Structural Integration; Assignment: revised drafts of Written Narrative, Structural Concept Drawing/Model, Structural Framing 

Plans, Structural Building Section, Axonometric Structural Configuration Diagram, Focus Area Section Drawing and Focus Area Axonometric 

Drawing.

WEEKS 9&10: Lecture: The Structural Story, Revisited Assignment: Final Project Presentation summarizing structural design and integration in 

the final architectural design project, which develops and refines each of the weekly topic areas.

EXAM WEEK: Final Project Portfolio Submission consisting of weekly assignments documenting the iterative design process & final 

presentation.

Assessment Methodologies:

Weekly Assignments: students will incrementally develop and communicate the structural system for their architectural design project, 

following the weekly topic areas, with the assistance of TAs providing feedback in the classroom, plus the 2 visits by ZoomSEs to campus for 

reviews (mid & final reviews).

Final Project Portfolio: students will submit a graphic and written summary of structural design and integration in the final architecture design 

project, which further develops and refines each of the weekly topic areas.

Readings: Balmond’s Informal; Sarkisian’s  Designing Tall Buildings



Z
o

o
m

S
E

s
 D

o
 S

h
o

w
 U

p
 I

n
 P

e
rs

o
n

ZoomSE Program Components

6



ZoomSE Program Components
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+  Readings + 3D Conceptual Structural 

Diagraming  Example

ZoomSE Program Components

Structural Systems Conceptualization Lectures + Readings

WARM-UP ASSIGNMENT

PROLOGUE MODEL 

Balmond                                        Sarkisian                                  Long’s Lecture (SOM’s Courthouse, LA)

Lectures [ Selected Highlights ]
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SOM’s Christ the Light

Thornton Tomasetti, Cladding  System Layers (Secondary / Tertiary Structural Systems)

SOM’s Poly International Center

etc.)



ZoomSE Program Components

Interactive Lectures (live weight testing / discussion)
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Introductory Lecture by SOM/SF:

Mark Sarkisian, SE, Partner

Leo Chow, FAIA, Partner



ZoomSE Program Components

Hands on Workshops
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ZoomSE Program Components

The Importance of Engineers Drawing with Architecture Students online and in person
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Sample In Person Review and the Importance of Drawing
[ (left bottom image) Mark Sarkisian, SE, Partner SOM/SF ; (right bottom image) Leo Chow, FAIA, Partner SOM/SF (w/ Mark S in the background with students ]
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Project Title: Former Bread Factory Inspired Artist Housing [ USA, San Diego, CA ]

Winter / Spring 2024

[Student Work Highlights from Professor Thomas Fowler’s Design Studio]

160 students total in 8 sections of design studio, each taught by an architecture instructor who was able to 

work with a teaching assistant from the architectural engineering department (most were  graduate masters 

student with a few that were in the 4th year of program

Context (Over Head Freeway)Bread Baking Cylinders Facility

Student Work Samples 

[ All the work samples that follow were completed over the double quarter  winter & spring  2024]
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Student Work Samples [Final Outcomes w/ Design Process Documentation]

CELESTIAL SILOS: Tube Trusses

Student Team: Nordstand & Bouhadana 

EXOSKELETON FRAME: Hanging Truss Boxes

Student Team: Rovinsky & Wu 
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EXOSKELETON FRAME: Hanging Truss Boxes

Student Team: Rovinsky & Wu 

CELESTIAL SILOS: Tube Trusses

Student Team: Nordstand & Bouhadana 

Student Work Samples [Structural Conceptualization]
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EXOSKELETON FRAME: Hanging Truss Boxes

Student Team: Rovinsky & Wu 

CELESTIAL SILOS: Tube Trusses

Student Team: Nordstand & Bouhadana 

Student Work Samples [Structural Conceptualization]
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Student Work Samples [Design Process Documentation]

EXOSKELETON FRAME: Hanging Truss Boxes

Student Team: Rovinsky & Wu 

CELESTIAL SILOS: Tube Trusses

Student Team: Nordstand & Bouhadana 
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Student Work Samples [Design Development]

EXOSKELETON FRAME: Hanging Truss Boxes

Student Team: Rovinsky & Wu 

CELESTIAL SILOS: Tube Trusses

Student Team: Nordstand & Bouhadana 

17



Student Work Samples [Design Development Showing Vertical Cross-Sections & Plans]

EXOSKELETON FRAME: Hanging Truss Boxes

Student Team: Rovinsky & Wu 

CELESTIAL SILOS: Tube Trusses

Student Team: Nordstand & Bouhadana 
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Student Work Samples [Performative Envelope Development (secondary / tertiary structural systems integration)]

EXOSKELETON FRAME: Hanging Truss Boxes

Student Team: Rovinsky & Wu 

CELESTIAL SILOS: Tube Trusses

Student Team: Nordstand & Bouhadana 
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Take Aways and Next Steps

Take Aways

Teaching structures in the context of the other building design components and systems is vitally important, since this projects 

provide the actual real-life context for integration. Stand alone structures courses do not make sense in terms of applying 

systems thinking to projects.

Working with structural engineers that enjoyed the iterative back and forth with drawing exchanges with students during the 

building design process (architecture students loved this part of the consultations) dramatically improved the confidence level 

and excitement of the students which elevated the level of advanced structural systems integration.

Linking the conceptual story of project design helped to focus the evolving structural system to be an integral component with 

the design of the building and overall parti.

Students enjoyed the real-time story telling from the perspectives of the engineers on the creative collaborative approaches 

with architects in practice, since architecture students only know and hear from the side of architects (who rarely, if ever talk 

about the engineer’s role).

Next Steps

Currently the department, with the leadership of the department head Mark Cabrinha, is continuing to refine and improve the 

structures consultancy model, based on lessons learned from these 2 years of prototyping. In addition, exploring the 

expansion of this Zoom consultancy model to the other disciplines that architects collaborate with on building systems 

integration (i.e., mechanical engineers, landscape architecture, etc.) 

Kudos

Many thanks to architectural engineering & architecture department heads, faculty & students, teaching assistants and the 

generosity of the numerous consulting structural engineers (ZoomSEs) who went well beyond their initial time commitments to 

test these prototype teaching models, and working around their hyper busy international travel schedules and deadlines.

A big surprise from a number of SEs that we worked with, they saw value in this interdisciplinary collaborative process since an 

opportunity for getting newly hired structural engineers involved with the design review discussions with architecture faculty 

and students to improve their understanding and appreciation for the collaborative process with architects on multi 

disciplinary teams in their actual project work.

Summary

ZoomSEs 20
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