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Project Information

Official Name : The Shard (London Bridge Tower}
Architect Renzo Piano Building Workshop (1
Location : London, UK

Height 1306 m

244 o (occupied) "
Floors Above Ground: 731

Floors Below Ground: 31!

127,489 m* 11
Ground Floor Sizes ; 4138 m? 7l

Number of Elevators : 44

Function Residential / Hotel / Office 1"l

Strustural System _: Shear Walled Frame With Outrigger Hat
Truss (1

Structural Material _: Composite ('
Construction Period : 2009-201311)

1) The Shard. CTBUH. 2015.
2l R rom

. 2018]

The Site

- 26-storey-high Southwark tower
(Constructed at 1970s) was located on the
site before The Shard was erected. Piles of
old building remained at site and this is une
of the major challenges of construction.

- The building has no significant basement;

however, it was supparted on under-reamed
piles (Figure 07). it could not be used in
Shard’s construction and aiso it costs 100
much to remove them. That's the piles were
designed considering settlement of old
ones. 11l

Figure 07. Under-reamed piles.
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Architectural Drawings
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Figure 1. 9 and 18ih Floor lan (Offce Type). GFA | 4042, 2584 m2 Drawn by Nur Ozkan
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Figure 02. A view from the Shard

Figure 03, & vizw from the Shard.

Project Information

Ranking + #1in London, UK
#2 in Europe
#72in World
(2015 records)!"}
Cost + £435 million = ~€500 million 11

Companies Involved
Owner :londonBridge Quarter Lid(!
Structural Engineer _: WSP Group!'}

MEP Engineer : Arup

Manager  Turer & Townsend 1

Significant Awards:

World's Best New Skyscraper | Emporis, 201312
“Best Commercial Building | RIBA, 2014 51
-Best.Tall Building in Europe | CTBUH, 2013 (1

1) The Shard. CTBUH.
[fhe S EMPORIS Retteadin 0 o zms From it empors com/avards2013.
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Top-Down Construction

+ All of these factors lead construction firm to top-down canstructian to increase the.
speed of construction and minimize the ground moverfient around the site (1.

1. Ipital section of the core
construsted, which restrains
wia head of the basement
plunge columns.

2. Basement excavation 3. Once excavation is
progresses around plunge complete, the raft and walls
columns. Siip forming of core are cast and the bracing
commences. removed.

Figure 08. Top-Down Construction process.
. 2015,

1) Moazami, K. Parker, J. Gianin, R. (2008). Stesk-Concrete-Steel: Unique Hybidsat LondonTallest, CTBUH Joumal,
Interational Journal on Tal Buildings and Urban Habtat, 44-49.
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Figure 13. Section of the building.
Drawn by Nur Ozkan.

Architectural Inspiration

Influence of 17th century cathedral spires (St. Pauls in London) is the main inspiration of
architectural form,

8 sided geometry, sharp and lrans\ucen( form comresponds with the name of shard. Shard
also means broken piece of glass. !

Figure 04 (lef).
Cathedral Spires of Milan.

Revioved in May 25, 2015, flom
it ducziak com/picture.php!
cathedral_of_mian_spires045?.

Figure 05 (right).
he Shard.

Retieved May 25,2015, from
hitp:hechne pin.com brfengeriharia
~cvil18Sipiramide-londrina-edifio-
mais-afo-da-e
esirutura-267980-1.aspx
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Design Considerations

- One of the most critical point while designing this tall building s histaric cantext of
England. Keeping the streetscapes permeable and delicate is key challenge of projsct!)
- Effect at street level is equally as important as the impact on skyline. (1

- Pedestrian flows were studied by engineers at the design stage as it is indicated in
Figure 06. ')

Figure 06. Pedestrian flow at level 03 (concourse level).
ot
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Top-Down Construction

+ Top down construction of the building consists of basically 3 main stéps.

- Constructing the perimeter walls (actually vary dense piles) and also the
plunged columns.

- Excavation of the site.
- Construction of basementsiabs. {B3. B2 and B1 respectively)

! Plunged
columns.

4. Central by 2 3
plunged columns (24 of them.)  at the levels above grade.

Figure 09. Top-Down Construction process.

NBS TV. (2013, March). Buiding the shard [Video fe]. Retreved from

B1 basement.
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Architectural Drawings

+ Ground fior area of the buicing

is 4822 m

- Central core is concrete at all

levels.

- There is a setback at ground floor

level and traces of upper level

can be identified from the

drawing.

- There is a setback at ground floor
level.

- Perimeter faking columns are
composite. It is box sectian stez!
profiles with concrete fill

~ Dimensians of the central core
are 22x20 at the bottom and it N
narrows dovn to 7,5 x 11 meters '
at the very top as the building

tapers.

Berw
Figure 10. Ground and 2nd Floor Plan.
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Figure 14. Decreasing service core setbacks at section

Figure 15. Section of the building,

view. Drawn by Nur OZKAN.

Drawn by Nur Ozkan.

Outrigger Hat Truss {
73

Structural System

(Inhabitable Part)

Column Spacing 5m' A e N

- Structural framing system is both concrete vy
and steel (composite). - |

] o

+ Column spacing is 6 m at the office level, Residential Part =
3 m at hotel & apartment levels and 1:5 m D Wi 1
at the top (outrigger hat truss}in general Cotimn Spacrig 3 m "
Perimeter columns up to level 40 is steel :Hi 1
and composite, and then it continues vith i

concrete depending on mass damping
effect. Lastusable flooris 73rd and then it
turns into steel framing, once again. [

« Representation of column spacing are
indicated in Figurs 16.

- "Atlower retail and office levels above
around, composite steel framing (level 3 to
39) provides spans up to 15 meter from
perimeter to concrete core.” 1}

[1] Moazami, K. Parker, . Gianini R. (2008). Steel-Concrete-Steet: Unique
Tl Buidings

ngure 16. Section of the buiding
and Urban Habita, 44-49.

Drawn by Nur Ozkan.




Structural System

- Blue columns represents the rectangular ones which continues upon the facade
Green ones represents the circular columns which end at middle lsvsls (18-22) of the
building. Orange ones locates only at the first 3 levels.

Figure 17. Axonometric plan of Ground Floor level of the building. Drawn by Nur Ozkan

Structural System

+ Non linear structural axis at vertical dimension.

Figure 22. Structural Axon | Non-linear structural axis. Drawn by Nur Ozkan.

Structural System | Outrigger Hat Truss

Figure 26 and 27. Structural steel skeleton of the spire.
NBS TV. (2013, March). Buiding the sherd [Video fle. Retreved from

Facade System | Sun Control

- Fully glazed outer shell of the building was designed as double skin curtain wall. It
reduces the heat coming into the building

- Besides double glazed facade, there is another elemant that provides sun control.
Intelligent sun curtain is indicated in Figure 32,

- It opens when its sensors detects excessivé sun light.

- Architects were able to use a lighter, more transiucent looking glazing by the help of
this component. It makes stronger the fading away impression at the top that architect
wanted.

Figure 32. Sun control at the Shard. From presentation of Arup.
Hoah - 201,y 29, hesharts unung eres T Shrds Uneurg Heroos Video il Retieved fom
it youlube comwalch?v=_URGiKWECH.

Structural System

+ Blue columns represents the rectangular ones which continues upon the facads
Green ones represents the circular columns which end middle levels of the building.
-

Figure 18. Axonometric plan of the building. Drawn by Nur Ozkan

Structural System

- Non linear structural axis at facade.

Figure 23. Noninear structure at facade. Photo was shot at 17th May, by Giiray Tekin.

Structural System | Column Transfer

- The levels where the columns were 6 m span composite / steel and turn into 3 i span
concrete, specialists find necessary to create transfer points against the creep.

Figure 28 (lft). Kk point where the
column transfer happens. 11

Figure 29 (above). Column Transfer
at Backpack !

S8 Swedish
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Structural System

- Blue columns represents the rectangular
ones which continues upon the facade.
Green ones represents the circular
columns which end middle levels of the
building. Yellow parts indicate structural
core.

Figure 19 and 20. Structural Axonometic drawing
Drawn by Nur Ozkan.

Structural System | Outrigger Hat Truss

« Parker (2012) states that during the wind tunnel
tests, the top deflection arives 300 - 400 may. This
was too much for such kind of a building and the:
designed a outrigger hat truss. ('

- Outrigger hat truss locates at the very topof the
building, inhabitable space due to ths tapering
shape. 2

- This oufrigger part also named as «Radiator»
because it contains the heating plants of the
building, 1t

Figure 24. Structural steel skeleton of
the spire.
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Figure 30. An image representing the Knik
points. [

SBI: Swedish

Structural System

+ Aview of the main structure during construction.

Figure 21. A pholog system of the
RS TGS e, Bk e s o Bl R 1o

Structural System | Outrigger Hat Truss

Figure 25. Structural steel skeleton of the spire.
NBS TV_ (2013, March). Buiding the shard [Video fle] Retreved from

Structural System | Beam Types

- Atthe left hand side, 50 cm deep steel beams were suitable for offics spaces which
can accommodate large services. At the right hand side, 20 cm thick post tensioned
concrete slab was used at hotel and residential parts.
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Figure 31. Beam types of the building. Drawn by Nur OZKAN.




