
/ f l f f l l f l l f f f 
f l l l l l l f l l l l l 
firfiffiifin 
/ifffiffifiii 
fiifiiifiini 
"?ffiiiifiii 
»lfffifilllii nmmun 

i«»ni 
s 

Ss 

iiiiiilliiiiiiiiiiiiiiiiiiiiini 
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 

=I IB 
• • • • • • • • • • • • • • • • • • i i i i i i i i i i n i i 
. . . . . . . . . . . . . . . . . . 

aasS§| 

iiiiiiimiiiiiiiiiiiiiiiiiiiui 
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 
IIIIIIIIIIIBIIIIIIIIIIIIIIIIIII 
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I R II 
l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l «1111111111111111111111111111111 
l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l 

l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l 
llllllllllmmmllllllllmll 
IHIIIIIIIIIIIIIIIIIIIIIIIIIIIIl 
IIIIIIIIHIIIIIIIIIHimillllll 
^IIIIEPIIIll till Ellililllllll 
llllllllllllllllllllllllllllllll 
l l l l l l l l l l l l l l l l l l l l l l l l t l l l l l l l 

railllllllllBl^llllJIIll 
I 

'0^4 



CITE 67 : SUMMER 2006 25 

35 Years of One Shell Plaza 

Once the world's tallest concrete building, One Shell Plaza still has lessons to teach 

I N T E R V I E W W I T H J O S E P H C O L A C O B Y W I L L I A M F . S T E R N A N D C H R I S T O F S P I E L E R 

When it wus finished m Il>7l, One Shell 
Plaza was the world's tallest concrete 
building. The 7IS-foot, 50-story build-
ing, which fills the block bounded by 
Louisiana. Smith. Walker, and McKinney. 
was also Gerald D. Hines' first project 
in downtown Houston, and it drew 
attention not only for its size, hut jor 
the close collaboration between design 
architect and chief engineer. As princi-
pal ami founder of his own firm, CUM 
Engineers, and as a teacher of engineering 
tn architecture students at the Unhteristy 
of Houston. Joseph Colaco knows struc-
tural engineering firsthand. He worked 
as project structural engineer on (me 
Shell I'laza. and watched as its structural 
innovations took root. To mark the 1 Sth 
anniversary of the building. Cite edito-
rial board members William l\ Stern and 
Christof Spieler sat down with Colaco Co 
talk about One Shell Plaza, the collabo-
ration between architects and engineers, 
and how that has changed since the 
building was constructed. 

CITes Looking hack on it now, what does 
One Slii'll Plaza mean to you? 
JOSEPH COLACO: It means a whole lot to 
me for a whole lot of reasons. One was 
that at the time it was built it was the 
tallest concrete building in the world. It 
was a verv innovative structural system, 
There was a great deal of research done 

tin this project, research that has served 
the industry well over many, many years. 
And then when I moved ro Houston in 
I4f>^, the building was just about fin-
ished. For the last 3.5 years, I have been 
involved in whatever tenant work and 
changes that have been made on the 
project. So it has been a project that 1 
have been associated with for almost 40 
years now. 

CITE: Mow does One Shell I'laza fit into 
the evolution of high-rise structures? 
COLACO: Dr. Fazlui Khan, my boss at 
SOM [Skidmore, Owings & Merr i l l | at 
the time, essentially developed the catalog 
of structural systems based on general 
heights of buildings. For heights up to 
about 30 stories, we could generally 
use what we call a frame type structure. 
Once you get up in the 50-story category, 
you have to tie two structural Systems 
together and do a shear wall with a 
frame, what he termed the tuhe-in-tuhe 
type system. And once you keep getting 
higher than that, you get closer to 75 to 
100 stories tal l , you do what we call a 
tubular design, which is where all ol the 
resistance is put on the exterior of the 
building. One example of that design is 
the |ohn Hancock Center in Chicago. 
Another is the World Trade Center, which 
unfortunately collapsed. That was a 
frame tube, where vou have columns and 

beams welded together at very, very close 
S[\K nig. I he World 11.ufe i enter had 
columns that were three-feet-four-inches 
on center on the outside and a very deep 
spandrel beam. F.ssenrially, you could 
look at the facade as a sheet of steel 
with punched rectangular windows. It 
was built as a column/beam system, but 
it was actually just a sheet of steel with 
openings. In that respect, it was similar 
to One Shell Plaza. If you step back and 
look at One Shell Plaza, the columns are 
six feet on center with a very deep span-
drel, |list with rectangular openings, so it 
is a perforated tube on the outside. The 
difference between One Shell Plaza and 
the World Trade Center was that we also 
have a core in One Shell Plaza made of 
concrete walls. And in the World Trade 
Center, there was no core. The entire 
resisting system was in the perimeter of 
the building. One Shell I'laza, being 50 
stories, falls in the intermediate category 
where you have a tube iti tube. You 
have a shear wall core, which forms one 
tube, and then you have ,i perimeter col-
umn and beam system, which is a frame, 
and forms a perimeter tube. In the pan-
theon of structural systems, it's right in 
the middle. 

CITE: I low has this catalog ol systems 
changed since One Shell Plaza was built? 
COLACO: The biggest change was when 

the post modern movement came about. 
Before that we had basically a Miesi.m-
type design, which some call International 
Style, buildings were fairly regular. They 
were rectangular, ihey prcttv much went 
straight up and down, and so you could 
develop a whole family of structural 
systems that suited that kind ot design. 
When you have the post-modern type 
architectural expression, you very seldom 
get the opportunity to do a perimeter 
frame system, because the structure does 
not go up straight from top to bottom. So 
you have to come up with different types 
of systems. 

CITE: One Shell Plaza is concrete, while 
most ol the buildings l-'azlur Khan is 
known for are steel. What led to the 
choice of material? 
COLACO: SOM had done a 3N-story 
building called the Brunswick building in 
Chicago. It was an all-concrete building. 
And what that developed was a style thai 
combined structure and architecture into 
one expression. When you can develop a 
combined architectural/structural system, 
not only is it aesthetically pleasing and 
makes sense, but you get the benefit o l 
having the architectural elements, like 
the skin of the building, provided in the 
structural frame. You develop a lot ol 
economies. So when they starred talk-
ing about One Shell I'laza. that theme 



ol combined architectural/structural 
expression came about, it you look at the 
design, you will see that the building is 
clad with travertine. And right behind the 
travertine is a concrete frame that exactly 
m i n o r s the travertine exterior system. 
Tin- glass is essentially placed within the 
concrete frame, so you do not have to 
provide an expensive aluminum system to 
hold the cladding in place. The concrete 
structure, in effect, is the backup system 
for all the travertine and glass. 

CITE: Tell us about the way the building 
curves out at the corners. 
COLACO: The reason the building curves 
Out at the corners has to do with the 
way the gravity loads and the weights of 
the floors are transmitted CO I he exterior 
columns. One Shell has got very closely 
spaced columns. They arc six feet on cen-
ter along the facade, and going through 
the building you have 36 feet between 
the outside column and the core. The 
core is MI (eel Jeep, and anoilu i ;'-> leet 
mi the other side. When you come to 
the corners, you have a two-way system, 
and when you have a two-way system, 
the loads thai come Irom (he floors gel 
concentrated in the column bands that 
are at the ends of the grid and not in the 
corners. II you accumulate this load over 
50 stories, those columns have much 
heavier loads than the columns going 
towards the corner on the facade, and 
so they have to be made bigger in order 
to keep the stress level on the columns 
all the same, which is a guiding principle 
HI i.ill building design. In this particular 
case, the decision was made to express 
that difference. And that became the 
expression of the building. So you have a 
slight waviness of the facade, because the 
columns are lugger, 

CITE: What was your role on the project? 
COLACO: I was what we call the project 
structural engineer, l a / l u r Khan worked 
primarily with the design architect, Bruce 
( i raham. They collectively decided on 
the shape of the building, the structural 
system, and the materials from which 
the building was going to be made. And 
once these decisions were made, in con 
liiiKiion with I lines oi course, im joh 
was to implement that concept all the 
way to working drawings and construc-
tion services. 

CITE: 1 low did you decide that you 
wanted to be a structural engineer? 
COLACO: 1 was in college at the University 
of Bombay in India. Ms lather was head 
of the English department at the same 
university. I was interested in becoming 
a medical doctor, but in my freshman 
biology classes I found that the sight of 
hlood makes me very nervous. So I told 
my dad that that was not for me. I was 
good at mathematics, though, and when 

my father asked what I wanted t<> do, I 
said that engineering sounds like a ihing 
I could fall into. And so my dad went to 
check with some of his friends, and India 
was in a t remendous kick at the time 
with construction projects coming out all 
over the country. 

CITE: When was this? 
COLACO: I'm talking about 1955-1957. 
By the second year of college I'd pretty 
link li ili-, uled to go to engineering 
school. I got admitted to another col-
lege, also in Bombay, and the nice thing 
about that college was that there were all 
different branches of engineering—civil, 
mechanical, electrical, textile, and chemi-
cal. All these had the same curriculum 
for the first year. But hy the second year 
I li.nl in i In nisi-. \nd i n s quickls I came 
to the conclusion that civil and structural 
were where I wanted to he because I liked 
buildings, and I liked to be ou tdoors , 
and I liked to see things finished. After 
I graduated I worked lor a year lor a 
British company in India. Basically my 
job was to set up a pre-cast concrete fac-
iiu \ in Kinnli.li. \iul Mien I * .line in ilk 
University of Illinois for graduate work. 
And that 's where, when I was finishing 
up my I'hD dissertation, Dr. Fazlur Khan 
called. I lis former advisor was ins .win 
sor. Tha t was in 1965. 

CITE: Fa/.I u r Khan is probably one of 
the best- remembered s t ructural engi-
neers in U.S. history. What can you tell 
us about him? 
COLACO: Dr. Khan was an engineer 
working at SOM in Chicago. 1 le got his 
I'hD at the University of Illinois, I think 
in 1955. Anil it pist so happened that 
his thesis advisor was the same advi-
sni I had ten years later, fie had called 
down to ihe University of Illinois look-
ing tor an engineer to help him out with 
the design of the John Hancock Center, 
and I was sitting with ms advisoi ai 
the time. So he suggested I go to SOM 
and talk to Dr. Khan. 1 worked for him 
for four years. He was, by far, the must 
innovative engineer I've ever met. And 
even to this day I can make that state-
ment without any second thoughts. I le 
was also, few people know, one of the 
hardest working engineers I've ever seen. 
Even when I worked for him, he had me 
doing essentially three jobs. Dr. Khan was 
also an adjunct professor in the college 
of architecture at the Illinois Institute of 
Technology, and he had me helping him 
over there. Then when one of his friends 
called up and wanted someone to teach 
at the University of Illinois, he had me 
running over there teaching a course. And 
all the while he wanted me to do research 
and write technical articles and give 
speeches and so on and so forth. 1 le did 
that himself. He was a workaholic. I have 
very, very fond memories of him. On a 
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personal note, when I decided to get mar-
ried, I asked him to raise the roast at the 
wedding. He was very flustered, because 
he was a wry good technical speaker, but 
didn't know much about social things. He 
agreed to do it, and I wish I had recorded 
his talk, because it was one of the most 
brilliant talks I've ever heard at a wed-
ding. He was just a very brilliant man. 

CITE: What kind of relationship did Khan 
have with the architects at SOM? 
COLACO: With Bruce Graham, One 
Shell Pla/a's architect, be had a very, 
very intimate relationship. At first it 
started off being a straight professional 
relationship with an architect and an 
engineer. As things evolved, Bruce began 
hi MI - ili.it Fa/lm was .1 very innovative 
gentleman, and lie would actuall) tr\ to 
develop the building jointly with l\ i/ lur. 
Earlier, you asked a question about why 
we have a slight waviness in the base ol 
One Shell 1'la/a. Well, that was a struc-
tural thing. Fazlur explained to Bruce, 
"We have these columns with different 
loads, why don't we express this thing?" 
Bruce said, "Okay, let's try it. You come 
hack to me with a diagram that makes 
the most structural sense, and I wi l l see 
if we can express it architecturally." So 
they became a team. It was a very close 
connection. It was not a hand off type 
situation between an architect and an 
engineer, but one where they could col-
laborate, where they would bounce ideas 
back and forth off one another. And that 
relationship was unique. Fazlur and Bruce 
draham became almost a single entity 
when they talked I " e;u h other. 

CITE: How did One Shell Plaza lit into 
tin overall arc of your career? 
COLACO: I fouled SOM in 1965 and 
started working with Bruce Graham 
and Fazlur Khan on the John Hancock 
Center. We were just finishing that up 
when Gerald I lines came to Chicago 
with his proposal for Due Shell Plaza. 
So m\ second job at SOM was to work 
on One Shell Plaza. After that, I did a 
lot of buildings for SOM. In the South I 
worked on Two Shell Plaza, the Control 
Data Building, and the One Shell Square 
project in New Orleans. In Philadelphia 
I worked on a big stadium called the 
Spectrum. In Chicago I worked on the 
Picasso Sculpture and worked1 on the 
transit system. There were a variety of 
projects that came across my desk in the 
tour years I was at SOM. 

CITE: What prominent Houston buildings 
were you the structural engineer on? 
COLACO: Maybe I should do this chrono-
logically so I can think of all ot them. 
One ot the first tall buildings [ did down-
town was One Allen Center. Then 1 did 
Dresser lower, which is now I believe the 
Kellogg "lower. Then I went on to work 

on the Penn/.oil Building. The Republic 
Bank is now the Bank of America. Texas 
Commerce Bank is now |P Morgan 
Chase. The Wortham Theater downtown. 
[hen the United Bank Building, I don't 
know what it's called now. Remodeled 
the I 100 Milam Building into the 
headquarters of Reliant F.tiergy. 1 100 
Louisiana building, did the Holiday Inn 
downtown. Several buildings like that. I 
worked on the Transco Building, which 
is now the Williams Tower. And many, 
many other buildings that are on the 
West Loop. 

CITE: You talked about the impact of the 
expressed structure on One Shell Plaza. 
\ i v there any others thai you worked on 
where the structure is manifest? 
COLACO: The closest one is the 75-story 
JP Morgan Chase Building, for which 
I .M. Pei was the design architect. What 
you see there is the structure and the 
architecture marrying perfectly. That was 
the closest collaboration I have had since 
I left SOM. 

CITE: Why did you leave Chicago to 
come to Houston? 
COLACO: There were a lot of reasons I 
left SOM. One, in order ol priority, they 
proclaimed themselves to be architects 
and then engineers. Kven Fa/.lur Khan 
was not being promoted to be a partner. 
I finally began to see the handwriting on 
the wall. 1 left SOM in I9f>4 and moved 
to Houston and joined a small company, 
and then helped start >lVlnternational. 
From 1972 to 1975 I was on the hoard of 
3D/lnternational. The original name was 
Diversified Design Disciplines, and they 
shortened it to 3D/I. In 1975. I started 
my own firm. 

CITE: What is happening now with youi 
practice? 
COLACO: I'm slowing down my practice, 
to be honest, I'm spending less tune with 
my practice, spending more time with 
the I niMTsin ot I Imisioii, |ust balancing 
it .i l l. 

CITE: You're relatively rare among engi-
neers in that you have relationships with 
architects and teach in an architecture 
school. How did that happen? 
COLACO: When I was working at SOM, 
Dr. Khan was an .ul|iinct professor at 
IIT. So he very frequently called me in to 
help him with the classes and students. 
At SOM I was working with the archi-
tects on their protects. So it was a natural 
move to work with architects at an aca-
demic level. When I came to Houston, 
I tried to ui.iiiii.uii ih.it same relation 
ship. I tried at Rice, and they would not 
rake me at Rice, because they already 
had Nat Krahl. So I started teaching at 
the University of Houston in the college 
ot architecture as an adjunct professor. 

Eventually 1 also taught at Rice when 
Professor Krahl passed away. 

CITE: You've been involved with architec-
tural education and hired structural engi-
neers straight out of school. Do you find 
the students prepared to collaborate? 
COLACO: There's very little training that 
architects get on structural matters. I'm 
trying at the University of Huston to 
integrate that righi now. Bur generally, 
unless universities have courses that are 
well-grounded in engineering principles, 
engineering materials and, more impor-
tant, engineering concepts, architects do 
not get very well-grounded in that field. 
And unfortunately, in the post-modern 
movement the general feeling is that 
technology becomes secondary. It is not 
at the cutting edge ot things that are 
required. The icons that modern students 
have are probably of a different genera-
tion of people who believe thai technol-
ogy is really secondary. I've tried hard to 
disabuse them of that notion. And we've 
succeeded. Most of the students that I've 
dealt with over the last 30 years have 
come away with the feeling that if you 
know technology, you'll lie a belter archi-
tect for it. 

CITE: You described the common rela-
tionship between architects and engineers 
as a "hand off." Do you wish it were 
more like it was on One Shell Plaza? 
COLACO: Yes. You |ust don't have the 
same creativi juices going when urn |usi 
hand ot l a project, then the structural 
engineer's goal is to essentially be sure 
that you develop a structure that is sale, 
which is a necessary goal, but you don't 
have a hand in the creative process. The 
creative process is ninth diminished. You 
are trying to make something fit an archi-
tectural mold. It is different (rum being 
called in at the front end and saving, 
"Come, lei's work this together." 

CITE: Is there a reason it has to be this 
way? 
COLACO: In America, development is 
in a post-modern movement. In the 
1960s to 19S0s, when we had more the 
lntern.itioii.il Style, more the Mil sian 
style, there was a logical evolution of 
structural system. There was a rationale 
where people in the building business 
understood that a building has got a lot 
of important elements to the design, and 
one ot them is structure. As a building 
gets very tal l , the structural design con-
trols a great deal of the cost ot the proj-
ect. And if you have an integrated system 
between the architect and the engineer. 
Mm can develop something that is unique 
M\I.\ very s.uistv uig from an overall stand 
point. In the post-modern design, the 
building shape and design results from 
less rigorous engineering methodology, 
and then you are always making sure you 

can come up with a reasonable, economi-
cal system, and make it stand up. 

CITE: Are there any architects you'd be 
happy to work with again and again? 
COLACO: Well, the ones that stand out 
the most are I.M. Pei and Cesat Pelli, 
for a whole lot ol different reasons. 
I.M. Pei is, in no judgment, one ol the 
most consummate architects, because he 
understands not only architecture, but 
he is also very involved in technology. 
He knows bow to ask the question that 
excites engineers. For example, he wanted 
to know about motion perception. 

CITE: About what? 
COLACO: Mot ion perception, I low or 
why people get seasick in very tall build 
ings. Phis is something that every tall 
building engineer knows, but very few 
architects evei ask about. And he imme-
diately came out and asked, " H o w are 
you going to take care of motion percep-
t ion?" You get an architect who asks 
you those lundamental type questions, 
and you say, "Wow." Cesar Pelli, on the 
other hand, is wonderful to work wi th. 
Not only is he a very warm-hearted and 
generous person, but he's also very, very 
sharp. When you sit down and explain 
something to him, his mind immediately 
Incuses on, "How can I do this?" 1 hese 
are two of the architects that I find very 
exciting to work wi th , and I am still 
working with them in some places. 

CITE: Returning to One Shell Plaza, I 
should ask about the antenna. 
COLACO: Since at the time One Shell 
was the tallest building in I hniston. the 
antenna was parr of the program to take 
care of electronic transmissions. And we 
had to provide an antenna tube, which 
was close to 200 feel tail above the roof 
of the building. It was an extremely heavy 
antenna tube—six feet in diameter, with 
two inches ol steel wall thickness tor the 
tube. And that was reqtiired not so much 
for strength as to control the sway of the 
antenna, which is required to prevent 
distortion ot electronic signals. Well, it 
outlived its usefulness, mil ibcuit tlitee 
or tour years ago, the question came up 
from the building manager, can we take-
it down? We spent quire a few months 
thinking how to take down an antenna 
tube that weighs almost one ton per loot 
off of the top of the building. And after 
a great deal ot study, it was decided that 
it would be impractical to do it. The next 
alternative was to leave it in place, retrofit 
it, clean it up, take off all the rust spots, 
and so on, and then have it essentially 
painted and lelt in place, primarily because 
the building, over the last 35 years, had 
that antenna tube, and most people see it 
.is one ol the elements ol the building. So 
there it sits right now. The antenna lube is 
still otl top of the building. • 


