
METU BS536 PROJECT DETAILS

Official Name: Trump International Hotel & Tower [2]

Other Names: Trump Tower Chicago, Trump Plaza [1]

Construction Period: 2005 - 2009 [2]

Location: United States - Chicago - 401 North Wabash Avenue [2]

Architecture: Skidmore, Owings & Merrill LLP [1]

Structural Engineering: Skidmore, Owings & Merrill LLP [1]

Architectural Height: 423.2 m [2]

Floors Below/Above Ground: 2 / 98 [2]

Architectural Style: Modernism [1]

Gross Floor Area: 241 548 m² [1]

Building Cost: $850 000 000 [1]

Status: Completed [2]

Global – National – City Ranking: 18 - 4 - 2 [2]

Aspect Ratio (h/d): 8 (Height divided by smaller base dimension)

Structural Material: Reinforced Concrete [2]

Building Function: Residential – Hotel [2]

Structural System: Outriggered Frame System [14] 

Figure 1: Trump Tower Chicago

1: Trump Tower Chicago Facts retrieved (May 2017) from:
www.emporis.com/buildings/102119/trump-international-hotel-tower-chicago-il-usa

2: Trump Tower Chicago Facts  retrieved (May 2017) from:
http://skyscrapercenter.com/building/trump-international-hotel-tower/203

14: retrieved from:  H.Günel, H.Ilgın, Tall Buildings: Structural Systems and Aerodynamic Form, 2014
Figure 1 is retrieved from:

www.skyscrapercity.com/showthread.php?t=1519471
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PROJECT DETAILS

Developers & Owners: The Trump Organization [2]

Side Usage: Restaurant, bar, fitness center, mercantile, parking

Number of Elevators: 27 [1]

Foundation system: Pile Foundation (Caisson foundation) [1]

Facade material: Stainless steel [1]

1: Trump Tower Chicago Facts retrieved from:
www.emporis.com/buildings/102119/trump-international-hotel-tower-chicago-il-usa

2: Trump Tower Chicago Facts retrieved from:
http://skyscrapercenter.com/building/trump-international-hotel-tower/2032

Figure 2 is retrieved from: http://forum.skyscraperpage.com/showthread.php?t=177400&page=5
Figure 3 is retrieved from: http://forum.skyscraperpage.com/showthread.php?t=177400&page=5

Figure 3: Trump Tower Chicago Aerial View

Figure 2: Trump Tower from Lake MichiganMTrump Tower Ch
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UNIQUE FACTS

2: Trump Tower Chicago Unique Facts retrieved from:
http://skyscrapercenter.com/building/trump-international-hotel-tower/2032

3: Structure magazine issue 91 July retrieved from:
www.structuremag.org/wp-content/uploads/2014/08/F-Trump-Baker-July091.pdf

4: Trump Tower Chicago Unique Facts retrieved from:
W. Baker, A. Weiss, P. James, Case Study: Trump International Tower, CTBUH Journal, 2009

Figure 4 is retrieved from:
peaksandpassports.com/2013/06/11/skyascrapers-pizza-and-sunshine-chicago-at-its-best/

Figure 4: Trump Tower Chicago

Trump International Hotel and Tower was the tallest
residential building in United States to date.[4]

Trump International Hotel and Tower has the highest
residential floor in North America, the 2nd highest residential
floor in the world to date.[3]

Trump International Hotel and Tower was the largest
concrete building in United States to date.[4]

Trump International Hotel and Tower was the tallest building
project in North America since the completion of the Sears
Tower in 1974.[4]

Trump International Hotel and Tower was one of the largest
buildings to be partially open to public while under
construction. [4]

The tower foundation consists of a three-meter-thick mat
supported on rock caissons. It is believed that the 3,823
meters cubed mat foundation pour represented the largest
single self-consolidating concrete placement in North
America to date.[2]

It is believed to be the first application of 110 MPa self-
consolidating concrete pumped and placed to an
elevation up to 200m above grade to construct
outriggers.[3]METU
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COMPARISON OF AMERICA’S HIGHEST

Figure 5: North America’s Highest Skyscrapers (Architectural) drawn by ahin AKIN [5]

5: Elevation guide lines are retrieved from: https://skyscrapercenter.com/
ME
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SITE LOCATION – SITE LAYOUT 

Positioned along the Chicago River at the juncture of North 
Michigan Avenue and River North, Trump International Hotel 
& Tower Chicago is the city's most enviable address. [6]

The 360 degree unobstructed Chicago views from the 
skyscraper thanks to curtainwalls. 
Trump Tower sits directly at the heart of downtown Chicago 
and Chicago Loop, provides prime views of Lake Michigan, 
Chicago River, and entire city.
Building is aligned parallelly to the Chicago river to create 
connection between the city and the riverfront. There are 
river walk, retail stores and restaurants at the first three floors.
The site allows Trump Tower to be set in the Chicago lake-
front skyline as an icon for the city. [7]

TRUMP TOWER
SUN TIMES BUILDING

Figure 8: Footprint Comparison drawn by ahin AKIN 

Figure 6: View of Trump Tower from Lake Michigan

Figure 7: Sceneric View from Trump Tower’s level 89

6: Trump Tower Chicago retrieved from:
www.trumphotels.com/chicago/weddings 

7: M. Smith, Trump International Hotel And Tower Technical Assessment, 
Chicago, The Pennsylvania State University Senior Thesis, 2009 

Figure 6 is retrieved from:
www.solopassion.com/files/concept_3.jpg

Figure 7 is retrieved from:
www.trumpchicago.com/penthouse-condos-for-sale-in-chicago
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DEMOLITION OF THE SUN TIMES BUILDING

8: Mega Structures Documentary, National Geographic, Episode Tornado Tower, retrieved from:
https://www.youtube.com/watch?v=NYIsvcjeyXk

9: Deep Foundations, July 2009 retrieved from: www.dfi.org/DFM/Fall2009.pdf
Figure 10 is retrieved from: www.flickr.com/photos/johndecember/2081430656

Figure 11: Comparison between Sun Times 
Building and Trump Tower Chicago 
drawn by ahin AKIN [8]

Trump International Tower and Hotel was 13 times 
higher than the existing 7 stories Sun Times building. 
However former Sun Times Headquarters building 
has wider layout when it is compared to Trump 
Tower. [8]

Demolition has been done in 2004.To support 
paper storage and print presses, the 1950’s era 
Chicago Sun Times was supported by belled 
caissons. These caissons have 60 degree bell slope 
which needs to be removed because they conflict 
with Trump Tower’s proposed 43 rock caissons. So it 
took too much time to prepare ground conditions 
to start actual construction. [9]

Figure 10: Comparison between Sun Times Building and Trump Tower Chicago

Belled                  Rock 
Socketed     

GROUND

ROCK

Figure 9: Belled Caissons(sun) 
Rock Socketed Caissons(trump)
drawn by ahin AKIN 

There were a newspaper building called Sun Times 
Chicago at the site before Trump Tower.
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DESIGN STRATEGIES: URBAN ASPECTS

Figure 13: Setback diagram with adjacent buildings in the Wabash 
Avenue drawn by ahin AKIN 

Figure 12: Site Plan drawn by ahin AKIN 

10: Retrieved from:
C. Richard Ellis, Trump Tower Retail Brochure

13: Retrieved from:
M. Smith, Trump International Hotel And Tower, Chicago, The Pennsylvania State 
University Senior Thesis, 2009

The tower has three major setbacks honoring significant riverfront neighbors. [13]

The first of which occurs at 88 meters at level 16 corresponding to Wrigley Building. [13]

The second setback occurs at 148 meters at level 29 River Plaza. [13]                

The final setback occurs at level 51 215 meters paying tribute to the simplicity of form 
IBM Building by Mies van der Rohe. [13]

The site allows Trump Tower to be set in the Chicago lake-front skyline as an icon for 
the city. The building mass is lifted 12 meters above the ground to allow the site to 
terrace down to the river and open up to the river walk. [10]
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DESIGN 

Never known for subtlety, Trump originally planned a 150-story tower that, 
at up to 610 m, would have been the world's tallest. But within weeks of 
September 11, he halved the height to 78 stories and 327 m recognizing 
that few people would want a home in what might become a new terrorist 
target. [11]

Trump Tower’s structural design allows the façade to be opened up  and 
sheeted in a diaphanous glass curtain wall. [4]

The façade is adorned with clear anodized aluminum and mirror-finished 
stainless steel that reflects and refracts light from the sun. [4]

The mullion system provides density and thickness as well as a metallic 
quality. [4]

Metallic quality reflects building’s luxurious identity.
Setback design makes the building perceived as taller and more slender.

Aerodynamic Design: 
Setbacks – filleted edges tricks the Chicago wind eliminates vortices.[12]

4: W. Baker, A. Weiss, P. James, Case Study: Trump International Tower, CTBUH Journal, 2009
11: M. Arndt, I. Sager, My Kind of Tower, Chicago Is, Businessweek, 3926, p. 14, Business Source Complete, 2005
12: Retrieved from: http://www.chicagotribune.com/chi-0503270258mar27-story.html
Figure 14 is retrieved from: www.analitica.com/wp-content/uploads/2016/05/TorreTrump-770x529.jpg
Figure 15 is retrieved from: www.travellermade.com/hotel-partners-north-america/trump-international-hotel-tower-chicago/

Figure 16: Aerodynamic Features Diagram 
drawn by ahin AKIN 

Figure 14: Metallic exterior Figure 15: Floor to Ceiling Windows Maker, A. Weis
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DESIGN STRATEGIES: BUILDING PROGRAM-PHASED OCCUPANCY

Figure 17: Building Program drawn by ahin AKIN[10]

92 stories, 250 838 square meters [10]

9 290 square meters of boutique shopping and fine 
dining along the riverfront [10]

Hotel hosts 339 five star luxury condominiums [10]

486 super luxury residential condominiums [10]

Michelin starred restaurant at level 16 [10]

Health club and spa facility at level 14 [10]

1 858 square meters of multi-function banquet and 
meeting room space including a grand ballroom,
skyline reception room [10]

Over 370 indoor public parking space [10]

5 mechanical Floors [13]

10: retrieved from:
Trump Tower Chicago Retail Brochure

13: M. Smith, Trump International Hotel And Tower Final Report, Chicago, The Pennsylvania
State University Senior Thesis, 2009 retrieved from:
http://www.engr.psu.edu/ae/thesis/portfolios/2009/mjs5004/trump/index.html
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EARLY PHASED OCCUPANCY

PHASE 1-2
COMPLETE AND OCCUPIED
HOTEL AND PARKING

PHASE 3
COMPLETE AND OCCUPIED

LOW-RISE CONDOS

PHASE 4
COMPLETE AND OCCUPIED
MID-RISE CONDOS

PHASE 6
COMPLETE AND OCCUPIED

HIGH-RISE CONDOS

JAN 2008

AUG 2008

MAR 2009

MAY 2009

Early occupancy 
method was applied to
control expenses and 
make profit out of
the finished units. 

PHASE 5
COMPLETE AND PLACED

THE SPINE
MAR 2009

Figure 18: Occupancy Diagram drawn by ahin AKIN

Construction Photos retrieved from:
http://skyscrapercenter.com/building/trump-international-hotel-tower/2032
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CONSTRUCTION

Figure 19: Construction Diagram drawn by ahin AKIN [16]

16.Build It Bigger High Risk Tower Season 2 Episode 10 

To build the new floor first you;

Set up the temporary decking, [16]

Then put rebar to give the floor rigidity, [16]

Install electrical, mechanical, plumbing hardware, [16]

Lock it in with top layer of steel, [16]

Fill the floor with concrete, [16]

Elevate the core, [16]

Fill the column formworks [16]

METU
Figure 19: Constructio

S53666

Figure 20: Construction Diagram drawn by ahin AKIN [16]

16.Build It Bigger High Risk Tower Season 2 Episode 10 

CONSTRUCTION

But Trump wanted it more faster,

This kind of construction enables that workers from lower floors

can continue to build necessary elements without any delay. [16]

While this was happening at the other floors;

Curtain walls were  being placed, [16]

Lobby’s interior elements were been placed, [16]

Partition walls were being built. [16]

METU
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OTHER FLOOR PLANS

Figure 21: Floor Plans drawn by ahin AKIN [14] [15] 

Level 29-51

Level 16-29

Level 0-12

3: Structure magazine issue 91 July retrieved from:
www.structuremag.org/wp-content/uploads/2014/08/F-Trump-Baker
-July091.pdf

14: retrieved from:
H. Günel, H. Ilgın, Tall Buildings: Structural Systems and Aerodynamic
Form, Routledge/T&F, 2014

15: retrieved from:
http://downtownchicagorealestate.com/wp-content/uploads/2013
/02/Trump-Floor-Plan-89th-Floor.png

Core Flange Length 6.7m,
Thickness 1.2m,
Web Thickness 0.46m [3]

Core dimensions varying,
Bottom to top;

14.9X60m to 14.9X15.8m

Typical Floor Plans
Level 51-90

The outrigger levels occur just below the building setbacks,
and the roof. Outriggers also serve as transfer girders as the 
columns are relocated at the façade. [3]

Typical Floor Plans

Typical Floor Plans

Typical Floor Plans

Typical Floor Plans
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STRUCTURAL ELEMENTS: CORE

Figure 22: Sections drawn by ahin AKIN [17]

17: Figure 22 is retrieved from: https://www.slideshare.net/rethinkwood/timber-tower-research-project-by-som
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Figure 23: 3d Section Model and Structural Plan 3d 
Axonometric drawn by ahin AKIN [13] [14] [18]

Level 28-29 Mechnical Floor
Structural Layout

Reinforced Concrete Columns

Reinforced Concrete Outriggers
1.7m Thick  5.3m High [16]

Reinforced Concrete Core

Figure 24: Outrigger Aplication drawn by ahin AKIN [14] 

STRUCTURAL ELEMENTS: BELTS, OUTRIGGER WALLS

Double Heighted Mechanical 
Floor Height 8.70m

Outrigger Depth 5.30m [13]

3: Structure magazine issue 91 July retrieved from:
www.structuremag.org/wp-content/uploads/2014/08/F-Trump-Baker
-July091.pdf

13: M. Smith, Trump International Hotel And Tower Final Report, Chicago,
The Pennsylvania State University Senior Thesis, 2009 retrieved from:
http://www.engr.psu.edu/ae/thesis/portfolios/2009/mjs5004/trump/
index.html

14: H. Günel, H. Ilgın, Tall Buildings: Structural Systems and Aerodynamic
Form, 2014

18: W. Baker, 5th International RILEM Symposium on Self-Compacting 
Conference Paper, 2007

The outrigger levels occur just below the building setbacks, and the outriggers
also serve as transfer girders as the columns are relocated at the façade. [3]
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3: Structure magazine issue 91 July retrieved from:
www.structuremag.org/wp-content/uploads/2014/08/F-Trump-Baker-July091.pdf

18: W. Baker, 5th International RILEM Symposium on Self-Compacting 
Conference Paper, 2007

20: Retrieved from:
www.slideshare.net/rethinkwood/timber-tower-research-project-by-som

34 MPa
82 

MPa34 MPa

1.8 meter diameter length circular columns at base and 

60X120cm rectangular columns at the top [18]

23 cm thick flat slabs [18]

36 cm thick slabs at parking levels [18]

3 meter diameter, 34 meters high rock caissons [18]

Concrete Classification

68 MPa Concrete Foundations [18]

82 MPa Concrete Columns [20]

34 MPa Slabs [20]

110 MPa Concrete Outriggers [18]

82 
MPa

82 
MPa

Figure 26: Concrete Column - Floor Joints drawn by ahin AKIN [20]

Figure 25: 3d Perspective Sections
drawn by ahin AKIN 

STRUCTURAL ELEMENTS

TU
Pa C

Con

34 MPa Slabs 

110 MPa Conc

BS536
h rock caissons [18]

ion

ound [18]

umns [20]

66
CONCRETE INSTEAD OF STEEL

This building is designed to fit because Trump Tower needed to fit within the site of the former Chicago 

Sun Times, architects chose to build with concrete instead of steel. Concrete allows them to build the 

building taller without making it wider. [19]

This building is made of concrete instead of steel to reduce sway and maximize window space. [12]

The choice of designing this tall building with a reinforced concrete frame for structural support 

reduces sway in the residential hotel tower (an advantage for residents); with sway limited to within 86 

centimeters at the top on the windiest of Chicago days. Floor slabs can be thinner, allowing more 

living units to be built. [18]

Concrete does not require a large base for construction. [12]

Virtually fireproof, easier to isolate a high rise fire.

Figure 27: Concrete –Steel Comparison drawn by ahin AKIN [19]

12: Retrieved from: http://www.chicagotribune.com/chi-0503270258mar27-story.html
18: Retrieved from: http://www.ctbuh.org/Events/StudyTours/TrumpTour/tabid/1005/language/en-GB/Default.aspx
19: Retrieved from: https://slo-tech.com/forum/t246905/149#&gid=1&pid=
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WIND SIMULATION

Figure 28 b: Pressure Diagram drawn by ahin AKIN 

Figure 28 c: Wind Simulation drawn by ahin AKIN 

Figure 28 a: Wind Simulation drawn by ahin AKIN 

Figure 28 d: Velocity Diagram drawn by ahin AKIN 

Velocity Diagram shows the wind’s speed affection because of 

skyscraper’s height, the way it positioned and shape.

Pressure Diagram shows the pressure levels of the surrounding area

which are affected by the skyscraper.

The building is positioned East-West direction which is a 

good thing because it is the same way the wind blows. As

you can see there is no vortex winds beyond the building.

If the building was positioned in North-South directions,

there would be vortex winds beyond the building. The blue

curves are the vortex winds that can sway the building.

Figure 28 c Wind 
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If the building was positioned in North-South directions,

There would be vortex winds beyond the building. The blue

curves are the vortex winds that can sway the building.ME
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WIND SIMULATION

The building is positioned East-West direction which is a 

good thing because it is the same way the wind blows.As

you can see there is no vortex winds beyond the buildingME

53666
REFFERENCES

1: Trump Tower Chicago Facts retrieved (May 2017) from:

www.emporis.com/buildings/102119/trump-international-hotel-tower-chicago-il-usa

2: Trump Tower Chicago Facts retrieved (May 2017) from:

http://skyscrapercenter.com/building/trump-international-hotel-tower/203

3: Structure magazine issue 91: www.structuremag.org/wp-content/uploads/2014/08/F-Trump-Baker-July091.pdf

4: W. Baker, A. Weiss, P. James, Case Study: Trump International Tower, CTBUH Journal,2009

5: Elevation Guide lines are retrieved from: https://skyscrapercenter.com

6: Retrieved from: www.travellermade.com/hotel-partners-north-america/trump-international-hotel-tower-chicago/

7: Retrieved from: http://www.engr.psu.edu/ae/thesis/portfolios/2009/mjs5004/trump/index.html

8: Mega Structures Documentary National Geographic Episode Tornado Tower 

9: Deep Foundations July 2009 retrieved from: www.dfi.org/DFM/Fall2009.pdf

10: C. Richard Ellis, Trump Tower Retail Brochure

11: M. Arndt, I. Sager, 2005, My Kind Of Tower, Chicago Is, Businessweek, 3926, p. 14, Business Source Complete 4

12: Retrieved from: http://www.chicagotribune.com/chi-0503270258mar27-story.html

13: M. Smith, Trump International Hotel And Tower Final Report, Chicago, The Pennsylvania State University Senior Thesis, 2009 

14: H. Günel, H. Ilgın, Tall Buildings: Structural Systems and Aerodynamic Form, Routledge/T&F, 2014

15: Retrieved from: http://downtownchicagorealestate.com/wp-content/uploads/2013/02/Trump-Floor-Plan-89th-Floor.png

16: Build It Bigger High Risk Tower Season 2 Episode 10 

17: Figure 22 is retrieved from: https://www.slideshare.net/rethinkwood/timber-tower-research-project-by-som

18: W. Baker, 5th International RILEM Symposium on Self-Compacting Conference Paper, 2007

19: Retrieved from: https://slo-tech.com/forum/t246905/149#&gid=1&pid=

20: Retrieved from: https://www.slideshare.net/rethinkwood/timber-tower-research-project-by-somMETU
aphic

om: www.dfi.o

ail Brochur

y Kind Of Tower, Chicago Is, B

//www.chicagotribune.com/chi-05

p Intern el An

l, H. Ilgın, Tall Buildings: Structura

ved from: http://downtow

16: Build It Bigger High Ris ower Se

17: Figure 22 is retrieved from

8: W. Baker, 5th Inter

Retrieved fro

triev

BS53666
2014/08/F-Trump-Baker-July091.pdf

UH J

er.com

orth-america/trump-internationa

os/2009/mjs5004/trump/inde

Tornado Tower

ll2009.pdf


