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1.  History

2.  Urbanization

3.  Integrated Design Studio

4.  Teamwork

5.  Structural Engineering

6.  Building Information Modeling

7.  Free-Hand Drawing

Students will develop their individual skills of free-hand drawing that will enable them to see, communicate, and to conceptualize.

Students will execute several assignments in an iterative process that sharpens their design drawing communication.

8.  Seminars/Lectures

9.  Readings and Reports

Various reading assignments, group discussions and reports. Page 1

Professors from Engineering will interact with the studio design work with engineering analysis and calculations of engineering aspects 

of the design solutions.

The complexity of our modern world requires teams of professionals to work together to address building design.  Students work in 

collaborative, exploratory environments in the second quarter followed by a third quarter team project for the design of a tall building.

The goal of this 2-year program of Design Studio/Seminars/Research is to give students a strong, comprehensive and broad 

understanding of architecture, design, and engineering in the context of our present world.  The program will focus on integration of 

design + engineering, design methods, history, creative thinking, and research while requiring students to realize designs individually as 

well as working in teams. The program seeks to reinforce creative engineering for future engineers or lead to a Masters in Architecture 

at an Architecture Graduate Program.

CIV_ENV 385-3

ARCHITECTURAL ENGINEERING & DESIGN

Quarter - Spring 2023

Northwestern University - Tech L441
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Professors:
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    mark.frisch@scb.com

   Scott Cyphers

    scyphers@boothhansen.com

A few informal history discussions will begin developing a value system by identifying and judging the best buildings that will help 

decision-making.  History of architectural design will seek to develop methodologies and process for useful work approaches.  

Design exercises will require students to create buildings ranging from simple to complex; developing graphic and modeling skills, 

three dimensional representation, energy analysis, design thinking, structure, and mechanical concepts. Graphic and verbal 

presentations will be required.

Practicing professionals will present case studies of architectural, engineering, contracting, management, and development, that will 

provide the student with a foundation; for understanding the complexity of architectural practice; and a general appreciation of the 

modern design world.

Student Designs will be developed using 3D modeling program Rhino and REVIT (a BIM platform).  Students will utilize advanced 

modeling techniques to study building form and optimize building massing.

Using the development of Chicago infrastructure and architecture since 1850, students will gain an understanding of the forces at work 

in our environment.
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SEMINAR / STUDIO APPROACH: APRIL 2023 - JUNE 2023 
Quarter 3 
Class Meets: Tu/Th 4:00pm – 5:50pm  
Location: In class – Studio at Tech L441 
Instructors: Larry Booth, Mark Sexton, Mark Frisch, and Scott Cyphers 
Class Hours: 40 hrs. Lectures, Seminars, Critiques and Presentations 

164 hrs. minimum student time 
 
Date Instructor   Course Topic    Requirements 
 
Th 03/30 MS    Course Introduction   Introductions, review syllabus and discuss studio project 
     Lecture:  High-Rise Design  Topic: Sexton lecture on high rise & office design considerations 
 
Tu  04/04 Don Semple - KSP  Lecture: Rhino Software   Topic: Rhino training session with modeling techniques for tall buildings  
      3D Printer Hardware  Review 3D Printing process 
 Larry Booth - BH   Lecture: Design Thinking   Topic: “Team Thinking” - Compass Points (Synopsis due 04/06)   
 
Th 04/06 Jay Longo - SCB   Lecture: US Dept Forestry Research Topic: Timber Tower Design (Synopsis due 04/011) 
      Site Introduction   400 N Elizabeth Site Orientation and Context 

Begin work on 3D Site Model (Rhino)  
 
Tu  04/11 Susan A. Brown   Lecture: Studio Project Structures  Topic: Structures Project #1 assigned.  Timber tower design considerations 

LB/MF/SC   Critiques Full Class: Program + Site  Deliverables: Program and Site Concept Plans 
      
Th  04/13 LB/MF/SC   Critiques Full Class: Site Design  Deliverables: Site Analysis & 3 Site Concepts 
      
Tu  04/18 Erik Olson - Transsolar  Lecture: Climate Engineering  Topic: Sustainability considerations in high rises (Synopsis due 04/25) 

LB/MF/SC   Critiques Groups: Program  Deliverables: Program Stacking Plans & Building Section 
 
Th  04/20 LB/MF/SC   Critiques Groups: Building Shape  Deliverables: 3D Rhino Massing - Foam or 3D Print 
   
Tu  04/25 LB/F/SC    Critiques Full Class: Plans & Structure Deliverables: Building Core Concepts w/ Stairs, Elevators and Shear Walls 
 
Th  04/27 Mark Sexton   Lecture: High Rise Elevators  Topic:  Typical high rise elevator analysis calculations 
 LB/MF/SC   Critiques Groups: Elevation & Structure Deliverables: Building Elevations, Rhino/Revit, Drawing Assignment #1 due 
 
Mn 05/01 Erik Olson - Transsolar  Lecture: NU McCormick Talk  Topic and Time: TBD (please try to attend) 
 
Tu  05/02 LB/MF/SC   Critiques Groups: Plans w/  Elevators Deliverables: Typical Office Floor Plan w/ Core & Elevator Layouts 
 



Th  05/04 Scott Murin - SOM  Lecture:  Timber Structures  Topic: SOM research into timber structures (Synopsis due on 05/09) 
 Susan A. Brown - NU       Structures project review (sign up for individual crits with Susan Alexis) 
 
 
Tu  05/09 TBD - Lend Lease  Lecture:  Timber Construction Process Topic: Review of Timber Construction Projects in Midwest (Synopsis due on 05/16) 

LB/MF/SC   Critiques Full Class: Midterm Prep  Deliverables: Massing, Elevations, Floor Plans & Structure  
 
Th  05/11 LB/MF/MS/SC   Midterm Presentation   1. Site Plan with surrounding buildings, Metra, streets and context 

2. Plans of Ground Level and Typical Office Floors 
3. Minimum one full building section through elevators. 
4. Minimum three perspectives - Ground Level, Bird’s eye view from Metra 
5. Structural plan with core and lateral systems 
6. 3D Axon of highlighting structural elements  
7. Physical model - Strathmore or 3D Print 
8. Drawing Assignment #2 

 
Tu  05/16 LB/SC    Group Book Discussion   Topic: Conversation about The Sense of Beauty by George Santayana   
     Critiques Full Class: Midterm download Next steps in design development 
      
Th  05/18 Tom Leslie - Iowa State  Lecture: History of Chicago High Rise II Topic: Development of the 21st Century Chicago Tall Building (Synopsis due on 05/23) 
  
Tu  05/23 LB/SC /MF   Critiques Groups: Bldg. Structure Coord. Deliverables: Building Structure Coordination with Floor Plan 
 
Th  06/25 LB/MF/SC   Critiques Groups: Bldg. Facade  Deliverables: Exterior building envelope materials and detailing 
 
Tu  05/30 MF/SC    Critiques Groups: Bldg. Floor Plans  Deliverables: Floor plan layouts for Office & Public Spaces 
 
Th 06/01 LB/MF/SC   Critiques Full Class: Final preparation Deliverables: Design progress for Final 

 
Tu 06/06     Final Jury Presentation   1.  Structures Project #2. 

2.  The required drawings are similar to the Midterm.  However, they should exhibit a 
much higher degree of quality - detail, color, shadows, materials, furniture etc. 

• Site plan with surrounding buildings, Metra, streets and context 
• Floor plans detailing each specific floors, including furniture layouts 
• Minimum three exterior perspectives - Ground, Metra and Bird’s eye 
• Minimum three interior perspectives – Lobby, Office, Public Spaces 
• Structural plan with core and lateral systems 
• 3D Axonometric highlighting the structural elements  
• Physical model - 3D Print 

3. Drawing Assignment #3 
 

All drawings to fit 11 x 17 horizontal layout with graphic scale and north arrow. 
Verbal presentation to be 1-2 minutes and describe the main idea / concept. 

 



PROJECT ASSIGNEMENTS 
 
Individual Studio Design Project 

• High Rise Tower: Office use 
• Site:  Chicago West Loop, 1310 West Kinzie , bordered by the Metra and West Kinzie Steet 
• Program: 500,000 GSF.  Lobby, Retail, BOH, ‘Class A’ Office, Roof Deck and other office amenities. 
• Structure:  Utilize mass timber with CLT. 
• Building Height:  Maximum 24 (TBD) stories 
• Site:  400 N Elizabeth frontages on Ogden, West Kinzie St., N. Elizabeth St. 
• Teams: Students will work together in teams of two or three 
• PROJECT GOALS:  Design Thinking and Synthesizing, Critical Judgment, Graphic Skills, Digital and Spatial Visualization, Decision Makin & Teamwork 

 
Freehand Drawing Assignment - Building Exterior Perspectives 

• Study your building’s exterior massing, envelope and details through freehand drawings 
• Perspective drawings should focus on materiality, light, shadow, texture and mood 
• Drawings should be hand drawn at various scales on 11”x17” paper 
• PROJECT GOALS:  Seeing and Communicating Materiality and Detail 

 
3D Modeling 

• Students will work with the Rhinoceros and Revit software to assist in building modeling and design 
• PROJECT GOALS:  Advanced Digital Technologies to Aid Form Making 

 
Structural Engineering Assignment 

• Two assignments focusing on the development of the structural system 
• Students interact with Engineering Faculty, Susan Alexis Brown 
• Complete engineering analysis and calculations 
• PROJECT GOALS:  Quantitative analysis and Integrating Design + Engineering 

 
Reports and Readings 

• Visitor Lectures - One Page Synopsis 
• One Page Report and in Class Discussion about The Sense of Beauty by George Santayana  
• PROJECT GOALS:  Listening, Understanding and Communicating 

 



5SITE LOCATION + CONTEXT



6EXISTING LAND USE PLAN



9STREETS, TRANSIT, AND STATIONS



10AERIAL VIEW LOOKING EAST
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Collaborative Research: Enabling Innovation in Sustainable Structural Building Sys-
tems Through Multiscale Modeling and Experimentation of Mass Timber

Overview.

Interest in engineered wood composites in architecture and structural engineering is at a new high due to

the convergence of several factors. First, wood-based composites are among the most sustainably produced

building materials thanks to the low energy content relative to structural properties. They are the very

essence of a green material. Second, new innovations in wood product development have opened up new

opportunities for structural applications. Cross laminated timber (CLT), often referred to as mass timber,

has proven to be a viable alternative for structural applications previously only open to steel and concrete.

Furthermore, innovations in mass timber modular building systems provide architects and engineers with

building blocks for extremely creative, esthetically appealing and structurally efficient solutions. Despite

the vigorous interest, there are still many barriers slowing innovation and adaptation. Some barriers are

professional, such as building code acceptance, but others are technical, including but not limited to, our

current inability to adequately predict the mechanical properties of complex, hierarchical material systems

such as wood and wood composites, thus forcing a reliance on simplistic empirical relationships and high

factors of safety.
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Figure 1: a) Simplified CLT structure; b) Cellular structure of wood; c) Isogeometric Lattice (IL) model

schematics; d) Meso-scale experiments; e) Laboratory-sample scale experiments; f) Structural-scale exper-

iments.
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TREET - NORWAY

MJØSTÅRNET - NORWAY

FORTE - AUSTRALIA BROCK COMMONS - VANCOUVER

BROCK COMMONS - DETAIL





TREE HOUSE  - ROTTERDAM

OAKWOOD TOWER - LONDON RAINBOW TREE - PHILIPPINES

RIVER BEECH TOWER - CHICAGO

HAUT TOWER - AMSTERDAM


