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1-Rigid Frame Systems

2-Braced Frame & Shear-walled frame systems
3-Outrigger Systems

4-Framed-tubed systems

5-Braced- tubed systems

6-Bundled-tubed systems

7-Diagrid systems

8- New and compound systems(exoskeleton,...)




1-Rigid Frame Systems

. Efficient
Sub- Material / : |
Catedoy | category | Configuration ﬁﬁ?" Advantages Disadvantages
Provide fiexibility in E;m?ﬂ;gﬂmem
= % i F‘ﬂmrﬂminﬂul Expensive ﬁé
Rigid _ 5 9 Epers
Frames :
Provide flexibility in |
i Expensive formwork.
Concrete i foor planning. .
Easily moldable. Slow construction.
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2-Braced Frame & Shear-walled frame systems

Shear Wall Concrete Shear Effectively resists Interior planning
{ Hinged _ Wall + Stesl 35 lateral shear by limnitafions due to
Frames Hinged Frame concrete shearwalls, | shearwalls.
Effectively resists
Braced Steel Shear lateral loads by Interior planning
Rigid Trusses + Steel 40 producing shear truss | limitations due to
Frames Rigid Frames - frame interacting shear frusses.
system.
Shear Wall Effectively resists
(or Shear Concrete Shear lateral loads by Interior planning
Truss) - Wall + Steel 60 producing shear wall - | limitations due to
Frass Rigid Frame frame interacting shear walls.
Interaction : :
System Shear Wall
{ Rigid
FRREE Concrete Shear
Wall + Concrete 70 " ”
Frame
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3-Outrigger Systems
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Best case studies for
outrigger systems




Shanghai tower
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Exierior Mega Frame

Core + Super Column + Curigger
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Mega frame and outrigger detail
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Construction procedure
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Shanghai world Financial Center




Mega- Embedded Core
Belt-Truss
Cﬂmmﬂ\—j Perimeter Truss

" Oufrigger
,Z— Truss
Diagonal

Outrigger trusses tie columns, diagonals
and belt trusses to the concrete shear
walls of the service core.




Construction procedure
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4-Framed-tubed systems

Efficiently resists Shear lag hinders
lateral loads by true tubular behavior.
Steel locating lateral Narrow column
systems at the spacing obstructs the
m“:d building perimeter. | view.
Concrete “ "
(Tua®y
£AA



Framed-tube systems can be categorized
into three groups:

] .systems without interior columns, shear »
walls, or steel bracing.

2.systems with interior columns, shear walls, »
or steel bracing.

3.tube-1n-tube system. »




. Fraed pioraloads by
. Tube (Steel or SR Intertor planning
lﬂgg " Concrete) +Int. | 80 Eaigtéggemfﬁiinr limitations due to
Core Tube (Steel fouradt Ui e- shear core.
OF COmetty Interacting system.
u —

"": Enner steel core supported

' :.'.r*':’-' service risers, lilg shafts
and fire uscapes

~ i Py,
;J i 'n] ‘

._._':1\1...~
Steel and concrete ﬂuors

S |

\ Perimeter steel columns
spaced 1 metre apart




Truss
Seat

Damper
Connection

Spandrel
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S-Braced-tubed systems

Braced
Tube

Efficiently rasists

L lataral shear by axial
mgflu?nr Torces H‘lr e ;
Steal i:“-?‘hEJannsi m&ggﬁ G Elgausings obstruct tho
Wiltout | e wah
i gggﬁbmsﬁgaar Teuy.
Concrate 100 "

— Window openings
oustied to cresta
diggane] bracaing
sysiem




John Hancock Center,

The 780 Third Avenue Building,

New York, USA Chicago, USA

Cctv tower.china






d of columns and edge beams

= braced tube system.

Principles of the tube structure regular gri

+ patterned diagonal bracing




6-Bundled-tubed systems

limitations due to the

Interior planning
bundled tube

configuration.

lag.

Reduced shear

110

0

11

Steel

Concrete

Bundled
Tube

Local elevators

The Sears Tower,
Chicago, USA

Express elevators
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Bank of China Tower, Hong Kong, China
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