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North American Steel Construction Conference (NASCC) 2017 experience 
summary 

This is the third year that I have had the pleasure in attending the NASCC broadening my 

knowledge in steel design & construction industry. This year the NASCC was held at the Henry 

B. Gonzalez Convention Center located in downtown San Antonio, Texas. Two other students 

from the University of Toledo, Tariq Rahim Rahimi and Zebadiah Hites, attended the conference 

as well taking advantage of the full student registration events held March 22nd to March 24th in 

various educational sessions, networking at the exhibit hall, Students Connecting with Industry 

Sessions (SCIS), and conference dinner. 

The education sessions were offered in a wide range of topics including bridge, business, 

case study, connections, constructability, design & analysis, detailing, and project management. 

This diversity allowed attendees from various backgrounds as a fabricator, practicing engineer, 

educator, contractor, or student to attend a session that best suited their interest of business, 

practice or study. The sessions that I attended were primarily related to my research interest in 

bridge design and construction, which included the main topic entitled “Competitive Steel 

Solution for Short Spans” with sub topics summarized as follows:   

 

 



2 
 

Press Brake Formed Steel Tub Girders, by Karl E. Barth, West Virginia University  

 The use of cold formed steel tub girders for sort span bridge construction was reviewed in 

detail from the analytical phase with the use of finite element analysis to the testing and 

construction phase. Ease of construction by use of large steel press brakes for cold formed steel 

was emphasized as a quick manufacturing method for various design needs. Finite element 

models built using strain compatibility methods estimated the capacity of the girders.  

Building a Successful Bridge Crew, by Douglas Davis, Muskingum County Engineer-Ohio  

 A small 30ft span steel girder county road bridge was constructed in Muskingum county 

Ohio with a small four man crew supervised by the county engineer Douglas Davis. The 

construction included the demolition of an existing bridge that was deemed unsafe and 

inadequate for use. With his small four man crew of county maintenance workers Mr. Davis 

trained and educated his crew to meet the governmental standards in materials testing, bridge 

inspection and construction. Mr. Davis working side by side with his crew demolished the 

existing county road bridge and constructed a new steel girder bridge spanning 30ft over a creek 

while remaining within time and budget constraints of county road funds. Mr. Davis was able to 

complete the job keeping the total cost under $100,000 which allowed him to self-perform the 

project solely with county workers, equipment, testing, and other resources.   

New Approaches to Accelerated Bridge Construction, by Ashley Thrall, University of Notre 

Dame & Ted Zoli, HNTB Corporation 

 Accelerating the construction of steel truss bridges through the use of prefabricated 

panelized joints that are welded to diagonal cords in the field is a method that was implemented 

to a new steel truss bridge constructed in Massachusetts. Through a calibration between the 
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University of Norte Dame and HNTB these prefabricated panelized joints were designed to resist 

lateral torsional buckling during construction and service. A few complex members for the mid 

and end spans were designed for construction; although their fabrication was complex the 

method was the same for each member allowing for more efficiency in duplication of the same 

members at the fabrication shop.               

In addition to sessions focused on bridge design and construction I also attended more 

technical sessions related to bridge design and analysis including:   

 What Makes a Special Moment Frame Special?, by Behzad Rafezy, SidePlate Systems, Inc.  

A review analyzing in-depth the failure modes at steel frame beam-column joints from 

induced cyclic loading by seismic activity and an alternative design connection patented by 

SidePlate Systems, Inc. Mr. Rafezy gives some background on elastic vs inelastic design for low 

cyclic fatigue and dissipation of energy on traditional steel beam-column connections. Test 

results simulated in a lab show that fracture from low cyclic fatigue typically happens in the 

bottom flange of the steel beam member; the use of the slide in place patented SidePlate 

connection absorbs energy and reduces damage to the connection.  

In addition to all the educational sessions as students Tariq, Zeb and I attended the SCIS 

event on March 23rd which included a morning meetup, presentations, lunch, Direct Connect. At 

the morning meetup we were able to network and share our work and research experiences with 

other students from various universities of graduate and undergraduate programs. The morning 

presentations by Jon Magnusson and Carrie Warner gave us the opportunity to hear career 

insights from these two distinguished construction industry and design professionals. Some of 

important tips these two professionals conveyed to us included: 
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1) The visual display of quantitative information 

2) Continuing education is extremely important, get as much training and certification as 

possible 

3) For advancement success is focusing on getting the job done 

4) Accomplish your goals with self-discipline and communication is key 

After lunch the Direct Connect portion of SCIS was underway. This networking event allowed 

for students to connect and interact one-on-one with leading industry experts from design and 

construction companies around North America including Autodesk, Bechtel, Kiewit, SSOE and 

many more. There were over 40 company representatives, who were mainly engineering 

managers rather than from human resources, there to interact with students. 

 There was also an opportunity for students to attend the conference dinner at a location 

reserved just for conference attendees at no additional charge. There we got to know many 

people in the steel construction industry who conveyed with us their expertise, experience and 

knowledge of their chosen field in a casual fun atmosphere.          

As in previous years I was not disappointed with the overall experience that my 

colleagues and I shared at the NASCC. This was immensely positive and beneficial in building 

our career network and knowledge. The knowledge I gained from taking two steel design courses 

here at The University of Toledo in the past is vastly limited to what you can gain by attending 

one of these conferences. There are a lot of continuous improvements in the field that are ever 

changing, evolving the design and construction practices of structural steel that I hope one day to 

have significant impact on.       
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North American Steel Construction Conference (NASCC) 2017 experience 
summary 

The 2017 North America Steel Construction Conference (NASCC) was held in San 

Antoine, TX. This being my second year attending the conference I had a better understanding 

how the conference operated.  We arrived late Wednesday afternoon in San Antonio. This was 

the first day of the conference and there was not many events. The next day started with the main 

student session of the conference the Students Connecting with Industry Session (SCIS). This 

season was all about networking and teaching students tips that they can use thought out there 

professional career. The season started with three speakers talking about where they started to 

where they are now. They all shared what they thought helped them succeed the most in there 

industry. Once the speakers had concluded a room had been prepared where the students could 

meet and network with over 40 company thought out the steel construction industry. I was able 

to connect with a few local design firms and plan to follow up with them.  

 The majority of the rest of the conferences I spend in technical seasons. I focused on 

seasons that talked about steel bridge design and design during steel construction. The first 

seasons I attended talked about short span bridge solutions using steel. This season introduced 

how tub girder could be made using a press brake instead of the traditional welding method. This 

makes them much cheaper and quicker to make. They explained how each girder is constructed 



in the shop and shipped to the site. This reduces the time spent on form work. Once on site they 

can be set in to place and have the joints sealed. I plan to bring this technology to my local 

country engineer’s office where it can be used to replace more costly construction methods in my 

county. 

 This conference has been one of the best learning experiences that I have attended 

thought out my college career. I am planning to keep attending these conferences in future years 

in hopes to keep learning more about the steel construction industry. I greatly appreciate the 

contributions that SEAoO has given to allow students like me to attend these type of events.  
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Graduate Student, Civil Engineering  

University of Toledo 

UT-SEAoO member 

North American Steel Construction Conference (NASCC) 2017 experience 
summary 

This was my first time attending a gigantic seminar in a technical field where most of the 

North Americans who work with this miraculous material came together. It was held at Henry B. 

Gonzalez Convention Center in downtown San Antonio, Texas. I, along with two other students, 

John Morganstern and Zebadiah Hites, of the University of Toledo attended the event. The 

events were mostly organized from March 22nd to March 24th, having educational, networking, 

exhibit hall, dinner, and Students Connecting with Industry Sessions. 

Students connecting with industry session was on Thursday, Mar 23rd. Three experienced 

engineers gave presentations on topics of business and engineering and a summary of their lives 

of 30 and 40 years in ten to twenty minutes. After lunch, we were given time to talk to almost 30 

companies one on one and ask our questions and the possibility of internships with them. I 

chatted with 8 national to international firms working in structural and civil engineering and 

exchanged business cards for future communications. Also, I sent my CV to some of those firms 

for getting an internship for summer which hopefully I get to hear from them soon.  

I, mostly attended the bridge, analysis and design, and case studies educational sessions 

in those three days. I stopped by the exhibit halls during the break to meet Gilbert in SidePlate 

Systems and checked out the other interesting fabricators, detailers, and software companies. 

Some of the sessions I went to are as follows: 
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Hat Truss Trick—Overcoming Design and Erection Challenges of a 24-Story Vertically-Hung 

Gravity Load System 

 This was a case study of an office tower recently built in 111 Main Salt Lake City, 

UTAH. The challenge was how to suspend a portion of the tower over an adjacent building. The 

adjacent building was a low rise building and they wanted to use the area above their roof. So 

they used the Steel Hat truss system and got the permission from the neighboring property owner 

to use their air. Approximately, 40% of building gravity dead and live loads are transferred at the 

roof penthouse hat trusses to the top of the reinforced concrete core wall superstructure via six 

steel spherical structural bearings. They discussed the bearings, jacks, and other connection 

details used in the building. 

Press Brake Formed Steel Tub Girders, by Karl E. Barth, West Virginia University  

 The use of cold formed steel tub girders for short span bridge construction was reviewed 

in detail from the analytical phase with the use of finite element analysis to the testing and 

construction phase. Currently they were able to construct the beds for press braking for a length 

of 60 ft. They argued that this method is better than welding and is a quick manufacturing 

method for various design needs. They demonstrated its capacity with strains diagrams of a 

Finite element model.  

Corrosion Protection Strategies for Steel Bridges, Speakers: Jeff Carlson, NSBA; Jennifer 

Righman-McConnell, University of Delaware; Debbie Simmons, Carboline Company 

 They discussed the different techniques currently used for steel protection. They 

compared the paint, galvanizing, weathering steel, and metalizing. It was mostly focused on cost, 

time, process, and performance of the coating systems. 



The Good, the bad, the ugly of Drawing 
Notes 
Summary By Bala Anjani Vasudha Surampudi 

The presentation was a brief description of the good, bad and ugly practices of civil engineers 

preparing engineering drawings. As a part of the presentation the presenter showed various 

examples of Engineering Drawing notes and pointed out the most common mistakes. 

Firstly, it was stated that “shall” is an important word and needs to be noted by all concerned 

individuals. AISC provisions note that “most provisions……written in mandatory language” on 

page 2-27 and “as per code of standard practice” on page 2-28. It was stressed that the mandatory 

language may not be changed under any circumstances. 

Contract documents need to be adjusted to the mandatory language in the code. When the contract 

documents depart from the language used in the code, adequate justification needs to be provided. 

The importance of IBC303 and other specifications pertaining to engineering drawing notes was 

repeatedly stressed.  

The presenter then went on to discuss various examples of engineering drawing notes reasoning 

why the examples were instances of good or bad or ugly practices in preparing engineering notes 

The presenter summarized good practice by urging engineers to 

1. List the criteria meant to justify the terminology on the notes.  

2. Not to have grammatical and spelling errors.  

3. Use same terminology all over 

4. Avoid the word “strict” 

5. Be concise 

6. Avoid bizarre abbreviations 

7. Remember that not all people reading the drawing notes are engineers 

8. Sign and seal 

9. Design as per contact 

10. Follow the code 

11. Specify quantity and detail 
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12. Clearly show everything in the drawing 

13. Not skip details and mention what is not shown and state whether the contractor may make 

decisions. 

14. State the edition and code number when referring to a code 

15. Show the details in drawings if possible 

Examples referred mentioned instances of bad practice where  

1. the mandatory language in AISC specifications and IBC303-10 is ignored 

2. Language in the code was knowingly deleted or changed to suit the engineer 

3. For grouting process time variable was not specified when necessary 

4. Sufficient care wasn’t taken when specifying connecting members (over specifying) 

5. Terms like LRFD and ASD were mentioned in the drawing notes – specify what is needed 

6. site engineer needs to perform calculations. 

7. Terminology is inconsistent 

8. Those reading drawing notes are directed to read the specifications 

9. The same words are restated only to make the document more complicated 

10. As per the latest code is mentioned – makes it difficult to refer to the code in question in 

future. 

11. Multiple bolt types were specified at the same location 
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Entertaining with Steel: Theatrical rigging 
to Concert touring Stages 
Summary by Bala Anjani Vasudha Surampudi 

The session focused on engineering work on Entertainment facilities, amusement rides, live 

concert stages etc. The presenter showed examples of Entertainment facilities including arenas, 

stadiums and other building structures where aluminum was used in the past but steel is being used 

of late, Touring stages which require placement of lifts, cranes and turntables where tube steel is 

used and Amusement rides. 

Pros of using steel 

 Readily available 

 Familiar 

 Strong and stiff 

 fatigue resistant 

 ductile 

 impact resistant 

 non-combustible 

 warps less 

 easy to paint 

Cons of using steel 

 Stronger tools 

 Heavy 

 Rusts 

 Magnetic 

Example 1: U2-360 tour 

Claw structure was required. The structure was lifted into place. Pin connections were used and 

connection could be assembled easily in 30 secs. The structure was taken apart after each concert 

only to be rebuilt again at the next venue. Tube elements were used.  
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Example 2: Macau Dragon head ferry ride 

60ft dragon shaped tower that carries a 17ft bull wheel on its head carrying a gondola that seats 8. 

Cable stays where used to hold the neck. Only two of the five cable stays were structural elements. 

The dragon core was made of a steel truss covered in fiberglass outer shell overlaid with gold. The 

stiffness of dragon was an issue during design. It was necessary to provide room for equipment. A 

ladder was arranged to reach the head. 

Loads: Vibrations due to turning of the bull wheel, worst case wind, slip of rope, typhoon, earth 

quake 

Example 3: Las Vegas, tree house, Crustal City Center 

Tubular elements were used. Custom cross sections were prepared, and tubes were cut to be 

aligned as a jigsaw puzzle. For aesthetic appeal, no bolts were to be exposed and electrical wiring 

needed to be hidden yet accessible. Internal sleeve plates were used to splice. Wood cladding was 

used. Access holes detailed with special care. Project needed extreme detailing. The structure was 

designed to withstand earthquake loads.  

Example 4: NYC, Sea glass Carousel 

The building used tubular elements. Connections were hidden in the cross section. Double decker 

turn table was used allowing 25 axes of motion. 3 small turn tables were placed on the one big turn 

table. Each smaller turn table carried 6 fish with 3 fish rotating in one direction while the other 

three rotated in the opposite direction. Machinery was placed as high as possible to prepare for a 

flood.  

Example 5: Singapore Crane Dance 

Steel structure with hydraulic actuator was used. Salt water sprays acted as wings during the show. 

Large LED screens were placed at the mid-section. The system used to build the crane was an 

actual crane. The crane was built to retract under extreme conditions like typhoons and so on. The 

bottom, hip and head spin. Water was a problem since salt water was being used and steel 

corrodes. It was recommended to clean the hydraulic system with fresh water at the end of every 

show to prevent rust. Motion study was performed to make the crane move naturally. Lighting and 

electrical systems were equally important during design. 

Example 6: Theatre - Winter garden theater, science studio, Rocky horror musical 

Gantry crane that moves up and down. Boxing ring and so on were designed 
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Example 7: Theatre – Seattle repository 

A ‘permanent structure’ was built in the theatre for the show. The structure was temporary but 

since it was functional for more than the period for which the structure is considered temporary, 

the city officials labelled it permanent. Portal frames were used for stability. Moment connection 

were used. Designed for earthquake loads.  
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Steel Castings in Architecture 
Summary by Bala Anjani Vasudha Surampudi 

The session dealt with 

1. Difference in Steel casting and cast iron 

2. Production & delivery 

3. Identification and Incorporation 

4. Design of Steel Castings 

The first section of the session was dedicated to melting steel and preparing cast steel, grey iron, 

cast iron, crucible iron and ductile iron.  

In the second section, the presenter listed the advantages of using steel castings and discussed 

structures where steel castings had been successfully used.  

Advantages: 

 Weld away from node 

 Reduces tonnage 

 Any look 

 Welding access improved 

 Geometry customized 

 Creative details 

 Beautiful 

 Can be economical  

 Durable 

When to use 

1. Use only when needed – when other materials and sections cannot be used 

2. Complex connections 

3. Functional application – simplify construction and speedy erection 

4. Fatigue critical connections specially bridges 

 



7 

Example 1: Toronto Green Center 

Steel Structure – concrete filled – lateral force resisting system was used. 11 stories were built over 

an existing structure. Cast node was designed to resist up to 20mil kips of load. 

Example 2: University of Connecticut, Innovative partnership building 

V columns were designed. To eliminate the need for a complex connection, cast steel connection 

components were used. Custom castings were built 

Example 3: Charlotte Douglas International Airport 

V columns were used. Gravity and lateral load was accounted for. Blast and fire resistance and 

earthquake loads were considered. Close range exposure of connections was anticipated. Finite 

element analysis was conducted with anticipated load. Non-destructive examination criteria were 

set. 

Example 4: Transbay transit center 

Seismic force resisting systems were designed. The system resembled a tree. On this project using 

castings saved money up to 15.5 mill.  

How to incorporate? 

 Speak to casting designer – specify correctly and identify the extent to which they need to 

be used 

 Value engineering thoughts – consider general geometry and performance specifications. 

Identify the loads that castings need to resist 

Standardized castings are also available- pin connections in various sizes for all HSS connections. 

The technology is accessible and speed and economy are achieved.  

Cables and sockets can also be cast. Cable end threading and matching sockets can be designed 

Steps to design 

1. Concept design – create a concept for the structure, try various connections, involve the 

contactor to check feasibility 

 

2. Rough design – if none of the connections work, create the concept for castings 
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3. Consider factors such as 

 Is it designable? 

 Is it constructible? 

 Is it within the budget? 

 Is there enough time? 

It is essential to talk to experts about the load and geometry. Talk to the contactor about the 

process. Delegate the design by writing performance specs, general design intent and so on. 

4. Specification 

The design should be within the comfort level of the Engineers and owners 

Non-destructive testing protocol need to be agreed upon. 

 

5. Submittals 

Shop drawings, 3D rendering, non-destructive test reports need to be submitted by casting 

designer. 
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The Art of Sequencing Steel 
Summary by Anne Schmid 

The talk was given by Craig Peterson, vice president of Peterson Beckner Industries based in 

Houston. 

Why is sequencing so important? How can a poor sequence plan negatively impact your job? A 

poor sequencing plan can affect productivity, for example in the event of limited laydown space a 

poor plan may require materials to be stacked and restacked before erection.  Double-handling iron 

sacrifices productivity. Having iron you can’t erect because of downtime also affects the schedule, 

especially if you don’t have the columns arriving with the appropriate group of materials.  Since 

moving steel involves inherent safety hazards, more time spent moving steel also involves more 

safety risk.   

The speaker mentioned six elements to consider to make a good sequencing plan.  

1. Be aware of the erection plan, temporary stability considerations, constructability 

concerns, work flow, and steel critical path. 

a. Consider the crane placement and access, and select a size to allow clearance.  It 

will be important to be able to disassemble the crane at the end of the job 

because there will be things in the way. 

b. Consider the contractor’s critical path and be aware of the schedule for the site 

including concrete and MEP. You must both push back and listen when plans 

interfere with each other.  

2. Consider the sequence sizes, that is, how much you can assemble at once, the size of a 

“bite”.  Material storage and laydown space will be important.  Pay attention to how 

much room you have and the type of crane when considering how large to make each 

sequence.  

3. Columns must arrive with the first sequence they are part of.  Last minute changes in 

the order of construction may reverse the sequences, but this may also change the 

grouping of parts and introduce potential errors.  Avoid last minute changes and be 

clear about what material goes in what sequence.  

4. Take advantage of ground pre-assembly while there is lots of space on the ground.  Do 

this early, before you add the material needed to tie the components in. Make sure you 

handle the materials as few times as possible. 
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5. Equalize the work each crane has to do to avoid extending the schedule. This is 

important when there are two cranes because having floors completed unequally is a 

safety hazard, extends the schedule, and interrupts the concrete pour schedules.    

6. Be aware of OSHA rules for tall stories.  You must have a floor every 30 feet during 

construction, so erecting two stories at once will violate this rule if the stories are 

greater than 15 feet.  

The speaker then gave a project case study of the Phillips 66 Headquarters in Houston. This project 

was two buildings with 15 and 17 stories, limited laydown space, 3 cranes dividing work, and 

shared column lines between sequences.   

The foundation work for one building was completed east to west, the other west to east. This 

meant that sequencing the steel had to go in two directions also. 

In the lower levels there were 16 foot floors, so splices were added to accommodate the 30 foot 

floor OSHA rule.  There was a rescue plan and full fall protection.   

Another aspect of the project that affected sequencing was cantilevered steel, where one element 

had to be in place before another could be added.  

Beams on higher stories were also laid on an elevated deck, so it was important not to overload the 

floors.  Positioning of the loads was important. Workers had to be aware where not to put pieces 

due to insufficient capacity of the underlying floor.  Concentrated construction loads often govern 

in design.   

Every stair tower also had to be its own sequence, divided by floor.  These had to be very small 

sequences even though fabricators did not like sending a small amount of steel. 
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Steel Bridge Erection Made Simple  
Summary by Anne Schmid 

The talk was given by Dr. Ashley Thrall at Notre Dame Kinetic Structures lab and Ted P. Zoley, 

chief engineer at HNTB. They described the replacement of the Memorial Bridge in Portsmouth, 

NH and the speakers suggested that the new approaches discussed have potential to change the 

way we do panelized bridges.  

The bridge to be replaced had a constant depth with a movable, 300 foot span in the center, flanked 

by two more 300 foot spans.  Designers wanted a visually similar bridge, a constant depth truss. 

The winning project bid had a 30% higher quantity of steel than other bids.  It did not minimize 

materials, but the bid was selected based on the unique truss construction.  

One idea of interest to designers was avoiding gusset plates.  This allows the bridge to have 

minimal diagonals, with Vierendeel-truss-like action. Also in this design, I-beams were oriented 

vertically for strong axis bending.  Although the old bridge trusses were 40 feet deep, the new 

bridge used 25 foot deep trusses, creating a smaller span to depth ratio and requiring more material.  

All diagonals were made of W14 shapes.   

Instead of fabricating panels, special joints were made to connect with the rolled sections.  The 

joints needed heavy webs because moment had to be developed through the webs.  In this project, 

the thinnest web was one inch.  (3/8” is typical). A wider top flange was also used to move the 

neutral axis up and attract forces upward.  A thick plate can handle shear or moment (which 

resolves into axial load), but a conventional truss has big chord forces, a very different distribution. 

Finite element analysis was used to make sure the forces were handled appropriately.   

Some effort was invested in avoiding fabricator waste by cutting all necessary portions of the 

connection elements from the same flat piece of steel, nesting the different elements so they used 

the steel efficiently. All bending radii, flange thicknesses, and webs were the same, which gave a 

big efficiency benefit. 
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The flat crotch and candy cane pieces were bent on rollers to form the flanges.  The flanges were 

then welded to the webs along the curved surfaces. This was difficult to do, but the repetition of 

this joint through the entire structure made the design feasible.  

 

 

The new bridge was constructed very quickly on a barge in winter.  January 15 the steel arrived on 

site, and in July the bridge was open.    

Typically a “panelized” bridge is a pony truss with stacks of smaller trusses up the sides of the 

bridge.  This may or may not have lateral bracing, but there is an obvious lateral torsional buckling 

problem without lateral bracing that has led to some catastrophic failures.  The Memorial Bridge, 

by contrast, “panelizes the joints” instead of the whole trusses, using one component that is 

compatible with multiple applications.  The trusses can be scaled so that the chords have the same 

forces.  The angles are also all the same.  This way you can use the same pieces for different spans.   

A variable depth truss can be accommodated by kinking the diagonals and joining with splice 

plates in double shear.  As the speaker remarked, the ability for construction to be sloppy is a 

virtue.  Bolt tightening for the joining of kinked diagonals was tested in the lab to find out how 

much force the connection could take in bending and still get all the required moment transfer. 

When testing these connections, photographic measurements were taken to detect field strains and 

displacement before, during, and after loading.  The technology works by taking pictures of a grid 

on the structure and detecting changes.  Strain gages were not used because they might have been 

broken.  Finite element modeling matched this digital image correlation very well.   

In summary, the Portsmouth Memorial Bridge accelerated construction by panelizing the joints in 

the new bridge.  When all the connections were the same, this was feasible even for a somewhat 

complex connection detail. Adjustable connections were also used to join members with variable 

angles, making construction simpler. The new connections were tested in the field and with finite 

element analysis and distributed forces as expected.  
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Load Paths – There is not always a yellow 
brick road. 
Summary by Abhishek Kulkarni 

Speaker: Scott B. Roche, P.E. – Ensign Engineering. 
 

This session aimed at exploring complex situations where structures don’t follow the standard load 
path. The speaker investigated a number of scenarios where the load path is counter-intuitive and 
where design engineers need to take in special consideration for propagation of loads. 

Introduction: The speaker discusses the load paths for simple cases like stone arches where, the load 
from the top of the key stone propagates through the sides into the columns. Arches have existed 
since a long time and this fact serves as an indicator that they follow a stable and reliable structural 
load path. 

 

Fig. 1: Load path in arches. (Ulrich and Quenemoen, 2013) 

The speaker further talks about more standard cases which structural engineers take into account 
while performing analysis and design. The two types of loads under consideration were vertical loads 
like Dead Loads, Live Loads and Snow Loads etc. as well as lateral loads like Wind Loads, Seismic 
Loads and Earth Pressure etc. 
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Fig. 2: Standard Load paths under gravity and lateral loads. (Lechner, 2009) 

The vertical structural systems are designed for gravity loads in such a way that the load is transferred 
from the top towards the foundation through the connecting elements like beams and columns. The 
amount of load transferred onto a particular element depends upon the stiffness of that element. 

In the case of lateral loads, structural elements like braces and moment frames help in propagating 
loads. The intensity of lateral loads varies depending on a number of factors like wind speed and 
ground acceleration. Such elements are designed considering the effects of all these factors. 

In a practical situation, any structural system is subjected to a combination of gravity and lateral 
loads. Some load paths are obvious whereas some are counter intuitive and need to be given special 
consideration. 

The speaker gives examples of unusual load paths in the Geotechnical domain. Foundations may 
settle due to movement of underlying strata. This gives rise to unexpected modifications in the load 
path. Similarly, thermal stresses in welds cause them to expand. These stresses need to be mitigated 
and will try to find a path through the adjoining elements. A common example is the cracking of 
masonry due to expansion in steel lintels. 

 

 

Fig. 3: Cracking in masonry due to thermal expansion in steel. (humesmasonry.com) 
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Another consideration is in the case of missile loads which take in account the impact of windborne 
debris on structures. The intensity and direction of such loads is uncertain and these forces follow 
complex load paths. The speaker provided some insight in research efforts where Glass Fibre 
Reinforced Composites are used to counteract these missile loads and also showed a video of 
experimental work at Texas Tech University towards strengthening masonry walls for impact loads. 
The project was sponsored by Interstate Brick from Utah. 

In the next segment, the speaker talked about horizontal irregularities that occur in structures mostly 
for taking into account architectural considerations. These may be structural elements like 
discontinuous beams or floating columns that redirect the loads on adjoining elements. Floating 
columns are commonly used to enhance aesthetic aspects. These elements transfer the loads to 
transfer beams, which in turn pass it on to the columns into the foundation. 

Discontinuities are also caused due to unavoidable structural features like infills and elevator shafts. 
Sometimes, contractors make mistakes which jeopardize the strength of structural elements and 
complicate the load paths. Another example of complicated structural features that need to be 
designed for mitigating loads is the use of braced frames. The loads transferred from these braces 
need to be properly resisted. Shear wall infills can provide good resistance and create an appropriate 
load path for the forces from the braces. 

The speaker talked about a similar example of a bow-string truss, where complicated load paths 
would need to be taken in to consideration. Fortunately, in this particular project, the beam 
connecting the truss was strong enough to not take in any extra design considerations for this truss. 

In the case of lateral loads, diaphragms often transfer a large amount of the load. They create complex 
load paths which are dependent on a variety of factors. Skyhooks are a great example of providing 
additional support for fixing complicated load paths. To elaborate this point, the speaker showed a 
fascinating video of a person using a drone with a skyhook for fishing. The person with the help of 
the skyhook and the drone was able to catch a large bass! 

 

Fig. 4: Using a drone to catch a monster bass! EPIC!!! (youtube.com/VivaFrei) 
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In the final segment, the speaker also talks about cantilever jogging tracks or fixed loops in 
recreational facilities which can cause unexpected load paths. Unsupported architectural elements, 
mechanical bracings, corrosion and neglect are few other factors that weaken structures. Retrofitting 
is an excellent way of strengthening such structures and increasing their life. 

 

References: 

1) Ulrich, Roger Bradley, and Caroline K. Quenemoen. A Companion to Roman Architecture. 1st ed. 
Wiley-Blackwell, 2013. Web. 8 Sept. 2015. 

2) http://www.personal.psu.edu/kml5016/blogs/kristen_lechners_e-
portfolio/Technical%20Description.pdf 

3) http://humesmasonry.com/st-louis-steel-lintels 
4) Drone Fishing Video: (https://www.youtube.com/watch?v=iba7kCnkFos) 
5) Missile Load Tests: (https://www.youtube.com/watch?v=Pot7UI5SLb8) 
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Circuit of the Americas: Observation 
Tower and Amphitheatre. 
Summary by Abhishek Kulkarni 

Speakers: Ken Jones, AIA, LEED AP. – Miro Rivera; Dirk Kestner, P.E. – Walter P. Moore & 
Parley Dixon – Patriot Erectors. 

 

This session is about a case study on the Circuit of the Americas (COTA) motor racing facility 
located in Elroy, Central Texas. The team of speakers talked about the different phases of planning, 
designing, construction and erection of this incredible facility. The content is focussed on the 
construction of the observation tower and the extension of the tower into an amphitheatre. 

The 251 feet (77 m) tall observation tower is designed by Miró Rivera Architects and built by Patriot 
Erectors as a landmark for the venue. The tower has a layered structure with outriggers for support. 
The structure consists of an elevator hoist-way surrounded by a double helix staircase with 419 stairs. 
The observation deck lies at an elevation of 230 feet (70 m) above the ground level. The observation 
platform which has glass railings and partial glass floor can accommodate 70 visitors at a time. 

 

 

Fig 1: Observation Deck, COTA. 

The tower also has an extension in the shape of a "veil" consisting of 18 red steel tubes that act as a 
canopy for both the observation platform and the stage below. The design of the observation tower 
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was inspired by the visual imagery of sports cars and movement, and the red color was selected to 
mimic the streaks of lights trailing race cars at night. 

The open air amphitheatre is located at the base of the observation tower. The amphitheatre has a 
capacity to accommodate 14,000 people. The amphitheatre is named Austin360. This unique venue 
has been the host for some of the biggest star performances of the music industry. 

 

 

Fig 2: Austin360 Amphitheatre + Main Grandstand, COTA. 

In the final segment, the speakers talked about the challenges faced during the construction of the 
tower. The structural design of the tower was carried out by Walter P. Moore. The elevator core 
consists of non-structural infill which was primarily due to the fact that the construction of the tower 
was intended to be done in a restricted time frame. The spiral staircase is constructed around the 
elevator shaft and acts like a rigid diaphragm. 

The observation tower has been used by Red bull for B.A.S.E Jumping and other adventure sports! 

  

References: 

1) Observation Deck, COTA. (http://www.circuitoftheamericas.com/tours) 
2) Austin360 Amphitheatre, COTA. (https://one.arch.tamu.edu/news/2012/12/11/circuit-of-

americas) 
3) Red Bull B.A.S.E Jumping. (https://www.youtube.com/watch?v=w7s0xEdZBiY) 
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