. PENGANTAR
i BANGUNAN BERTINGKAT TINGGI

" ’ Baju Arie Wibawa, S.T., M.T.

i £ MK. Struktur Bangunan Bertingkat Tinggi

1 : || £ i ! £
i 111 Ee= | BRH LSRR J 111101 =
; : £ ) M
| i ; A | 3
— el E | ST HELK]
¥ F 1 o - L ALIENRET
Al Ll e

n . 1 | | 1 .
Hare BunDuba  BMEE  Jskats TY Towsr Mew WTC Tape 101 Shargha WFC Chcsge Spre HE infiCommarce Cfr  Peteones Tosers Abraj Al B Toware  Jin Pdap Towe
lllll 62 L] vl i i 150 108 i i x]

UAE Indmosia  Inforacia Linged Shaies Tabaan China Unted Stales China Madayma Saud) Aratis Chird
Conplled fima akyscoapeipagw.com by cokibscr &



-]

250

bt

e F 7YY | :
L1} .. - I 'T 1 1 1 - | 2
Hamer Bug Duhs:  BRLE Jskats T Towsr Mo W T Tepe 101 Shangha WFET Chicsgo Spire HEE B 1D o & Fetronmy Tosers Ebraj Al Bl Towsme iy Pl Toeees
TE2 a8 B2 1] =] T8 o3

01 1=0 1=
(=21 i irsd mornis oy el 4 3 Linged Staies Tarvan Chna Lindted Shaios China Feldarg s Saod) faasia [ T

Complled from akyscoapepacws . Com By cokibwc 3



LN B HH N E

g -
, =
Ll oy

..........



How Tall Can We Go?




Annual 200-Meter-Plus Building Completions

Lo

150 b -
Buildings 200 Meters or Taller Completed Each Year from 1960 to 2018
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What's highrise building '



1. Height Relative to Context




2. Proportion




1w y - T

—

—————— v W
3. Technologies Specific-tojlall Bui!d_ings’(




History of the “World’s Tallest Building”
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The First Tall Building
1885. Home Insurance
Building, Chicago

42 meters
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Current World’s Tallest Building
2010. Burj Khalifa, Dubai
828 meters
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Willis Tower (then Sears) Petronas Towers



Chrysler Building,
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Petronas Towers,
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Antennae
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John Hancock Center, Original World Trade Willis Tower,
Chicago Center, New York Chi
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Willis Tower (then Sears) One Wor_ldjrade Cenfér
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100 tallest buildings by location
I $EE N  ——

1930
2010
2016

MNorth America Asia Middle East Europe
I $EN =
South America  Australia Central America Africa

© Council on Tall Buildings and Urban Habitat
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100 tallest buildings by material
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1970
980

Steel Concrete Composite
S ——TTT!
Mixed Unknown

© Council on Tall Buildings and Urban MHabitat



WHERE THE NEXT BUILDING TALLER @



Tallest 20 Buildings in 2020
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HOW MANY TALL OF BUILDING CAN CREATE @



Today'’s limits are often yesterday’s science
fiction, and tomorrow’s routine !
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Great Pyramid Burj Khalifa
(Giza) (Dubai)




> 1000 m

828 m




Column Height Limitations
14,000 m

60 ksi STEEL 12 ksi CONCRETE




Column Height Limitations

STEEL W/
FLOORS

Even less with lateral loads
(30-50%)

1,000 m

CONCRETE W/
FLOORS




Tapered Structures
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Eiffel Tower




Lateral Load Resisting Systems
Fazlur Kahn, CTUBH 1980

# of Floors
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Type IV
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Miglin Beitler Tower
Cesar Pelli




Petronas Towers
Cesar Pelli




{ Vg



L



G
S
2
8]
O
+
=
g
v
s
3
S
<

Jeddah Tower




Wind Effect

Building generates Building is affected
vortices by vortices




Higher building frequency
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Design wind

WIND VELOCITY




Damping 1%
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Damping 2%
Acceptance level ping %

Damping 4% (TMD

WIND VELOCITY




Variety of Damping Devices

Tuned Mass Damper Tuned Liquid Column Damper

Tuned Sloshing Damper
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Integration of Architecture & Engineering
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Jeddah Tower
AS + GG

Petronas Tower

Sagrada Familia
Cesar Pelli

Antoni Gaudi




Mitigating Vortex Shedding Effects

Shanghai Tower, Gensler Taipei 101, C.Y Lee
Building Twist Rough Corners
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Wind Tunnel Models
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NASA High Rise Counter balance

Space Elevators

2,000 km Midpoint Station

Suborbital
Space Plane




What Else?

« Slenderness

Creep and
Shrinkage

Construction
Technology

Cost Effectiveness
Elevator & MEP
Technology

Sociological and
environmental
issues

Chicago Spire Plaza 66
Santiago Calatrava Kohn Pedersen Fox




SHOULD WE BE GOING HIGHER @



WHAT'SFOR @



Baju Arie Wibawa, ST, MT.
Kaprodri Arsitektur Universitas PGRI Semarang
E-mail: bayu.ariwibawa@gmail.com



