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2. HZANAECS AN
2.1 Mega Frame
2.2 Outrigger & Belt Frame
2.3 Diagrid Frame(CH2{JtM 2 X)

2.4 Tube Frame
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2. REAIAEO A

2.1 Mega Frame

4l & Super Column 1t Transfer Truss (Super Girder)E

, 2ot HAGHE 25 NEotsE 3XE EA HHEZ 2=
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2.2 Outrigger & Belt Frame
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Taipei 101

— Taipei, Taiwan
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International Finance Center

?IXl - Hong Kong

2 & - Office

=01(&) - 412.1 m (88)

-4 - 3EHA 180,000 m

23 - 20034

2 - Qutrigger + Belt Truss
+ Mega Column

Steel Outriggers at three Levels

Large Composite Mega columns

Gravity structure in upper storeys

Mega column: &2 &2 =X

F 02 23dclEz 2N 4|

o

on o

Shanghai World Financial Center

?IXl — Shanghai, China
=01(8) - 494m (101)

23 W& - 20074

2L - 0ISFERX

442 =& +X Mega Columnit
HZ2ZILE TOE AlAEH
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PPt
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4.1 2 X198 |2t zIHS52 M| et

Vo A = In(In(T/(T-1))+b
Xy H]
m/sec a b V(10) V(20) V(50) V(100) V(200) V(300)

Rl

QIH 30 0.36 15.03 21.28 23.28 25.87 27.81 29.74 30.87
24 40 0.33 22.7 29.52 31.70 34.52 36.64 38.75 39.98

M 30 0.42 14.32 19.68 21.39 23.61 25.27 26.93 27.90

4.2 Review of Design Acceleration and Periods of World Building

Bullding Name  |Country|  City Bulldinguse | Frame system | Hoight Period Total storey drift Damping Frame Acceleration
Material
ACT Tower Jopan | Hamamatsu Hotel Braced fremes 2009 m | 452sec H/46 | H200 100yrs rewsm | 1.0% serviceability Steel 52 ing (wind 100yrs return)
city 473 sec 2.0% witimaie

[Kobe Fortopsa Holel Japan Robe Hotel Moment and braced 1120 m 3.50 sec W 32| WA . 20% Seeel 20 mg (wind)
feame. 3.60 sec 35 mg (seismic)

Nankai South Tower Hotel | Japan Osaka Hosel Rigid frame snd 1470m | 32 WAT] NA - 20% Stoeliconerete | 40 mg (seismic)

. - shear wall 3.08 sec
Marrioe Marquic Hotet usa | NewYork Hosel Braced and rigid feamee| 1750 m | 500 cue 1 35 | 10520 100yre sevar | 103 serviceshility Steet 20 mg (wind 10yrs ceturm)

2.0% ultineate

1) Mahat Hotet USA | Atlaatic city Hotel Staggesedstzel trusses | 1280 m | 300 sec 1w 43| WSS - 1.0% serviceability | Steel/concrete | 1.8 mg rms(wind lyr return)
& Braced wieel core
Kamogawa Grand Tower Japan Kamogawa | Motelresidential | Moment resisting 1W0s0m | 192sec W6l NA - 20% Conerete =
frame 1.55 sec ~ B
Mctropolitan Towes USA New York it Shear wall 2180 m 500 sec  H/ 48 His00 - 1.3% serviceability Conerete 15 mg peak
4.00 sec 2.5% ultimate o
Embassy Suites Hotel USA | New York Hotel Shear wall 1963 m | 540sec W23 | wase - 20% serviceability | Conerste 21 mg peak
740 sec W0 —
CitySpire usa New York | Office/residential Shear wall with 2480 m 5.50 sec W46 | HIS0O - 1.5% serviceabi Corcrete 15 mg peak (10 yrs retum)
outrigger 5.40 sec 2.5% ultimate ]
[ Tramp Tower usa New York | Officefresidential | Shear coreloutriggee/ 2020 m 520 sec W39 | HG00 100yrs retem | 1.5% Concrete 16.5 mg peak (10 yss returr)
perimeter frame
[Onteric Conter usA Chicago | Office/residencial| Pecimeter diaganally | 174.0 m - - | w500 100yrsretum | 1.5% serviceability | Concrete -
braced frames
sohn Hancock: Center usa Chicago  |OMficerresidential|  Diagonally braced | 3440 m - - | H500 100yrsretum | 1.0% serviceabitity Stect -
perimeter framed tube —.
Hotel de las Artes Spain | Barcelona Hotel Diagonally braced wbe | 1370 m | $20sec 26 | SO0 Soyrs sewm | 1.0% servieesbitity Steel =

Meibourne Central Austratia | Metbourne Office Careftube in tube 2110m | 42050 30 | 2110 S0yrs seham | 1.0% senviceability | Concretelstee? | 2.3 ma rms (Syrs retern)
5.0% uhtimase
Page 1013
BuildingName  |Country|  City Bullding use | Frame systom | Height Poriod Total storey drift Damping Frame Acceleration
Material
Riverside Center Ausiralis Brisbane Office Tishe in tube 1300 m | 380sec H/ 39 | H2380 SOyrsreturm | 2.0% serviceability Concreie
5.0% ultimate
Boarke Plac: Australia | Mefbourne Office Tube in Tube 250m | 4305 K46 [HIS SOysreum | 1.0% serviceadliiey | Concrere 5
5.0% wltimale
[Central Plaza One Australia [ Brisbanc Office Core/Framed tube 1740 m | 440 sec Hra2 | W497 25yis ceum - Concrete 16 mg peak (Syrs retwm)
3.80 sec
Sinapese Treasury Building | Singapore | Singepore Offics Core walt 2360m | se0sec Waz - 2.0% serviceabllity | Concresessicel -
77 west Wacker Drive usa Chicage Office: Shear cose 2056 m | 667sec W32| W00 - 2.0% serviceability | Concrescisicel | 29 mg peak
Perimeter steet frames 588 sec
asselten Place Australia | Metboume Office Core 1600 m | 345sec W 38 | HI06T 1000y 1.0% serviceaility | C: 4.5 mg s (Syss reoum)
500 sec 5.0% witimase
Majestic Building New | Wellington Offics Cocendperimeter | 1060 m | 290 sec W40 - - Conenete 10 mg peak (1 yr retum)
Zealand fame
Telesom Corporate Metbouens Office Corewbe in tibe 1920 m | 450 scc  H 43 [ H/AS60 100yrs retam | 1.0% serviceability | Consrete & Fns (Syes retum)
Building 5.0% vhimate
[Chifley Tower Australia Sydney Office Steel perimeter frames/ | 2150 m | 500 sec H 43 | K400 S0yrsretum | 2.5% serviceability Steel 2 (5yrs return)
braced 60% wltimate ith OTMD
One Liberty Place UsA | Phidciphia Office DBraced core/steet girder| 2880 m | 550 sec 1352 | 1450 10ys ecum | 1.0% - Steal 15 g peak (10yrs ctum)
17 State Sueet USA | New York Office Braced core tube! 1693 m | 470 scc W34 | HIS00 100ycs reswm | 1.0% serviceability Stee) 20 g peak
moment 5.00 sec
Two Prudeniial Plaza UsA Chicago Office Shea corcloutrigzes! | 2780 m | 720 sec 1043 | 1570 S0ys ectun | 20% ility | Ce 19 g peak (10y13 ecturn)
perimeter frame 580 sec
181 West Madison Sweet usa Chicago Office Sece! perimeter wbe’ | 2000 m | 830 sec HO28 | HISIS 100, 1.5% iveability | Ce 18.4 g peak
cancrete core tube 670 sec
AT&T Comporate Center UsA Chicaga Office Concrete framed be | 2700 m | 650 ec W a2 | wWroo Conceetelsteel | 20 me (10yrs return)
Pags 2013
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Building Name | Country|  City Buildinguse | Frame system | Height Period Total storey drift Damping Frame Acceleration
Material
|Gieargia Pacific USA Attenta, Office: Hybrid perimeter i 2300 m W43 | T432 100y retorn | 1.0% serviceability Steel 20 mg peak (10yrs retem)
Georgta 2.0% uitmare
1450 Lexingion Avenve USA | NewYork Office Perimeter twbe with | 1680 m | 550 s 131 [ H/S00 SOyes rewn | 1.0% - Steel 20 mg peak
braced core
[Metlan Bank USA | Philadelphia Office. Perimeter tube 2890 m | 600 scc M 43 [ H/S00 Soyes reroen | 1.5% - Concrete/stest | 20 wag peak {10yrs return)
e wey Saeinre Touwr 1SA Raostan Office Perimetes b 0m | S50 es AT | BUANE 100prs et | 1095 corvinmahiting St 23 ma peal: (10yrs return)
430 sec 2.0% ultimate
Morten Intemational USA Chicago Office Perimeter framed woe | 1700 m | 400 sec 1 43 [ WUSIS S0yrsremem | 1.0% serviceability Steel 15 mg peak (10yrs retum)
|Central Praza HK HK Office Perieneter tube and cove | 3140 m . - HI78S S0yrs return. . Conerete 10 mg (10yrs return)
typhoon wind
[Hopewel| Centre HK HN Uriice renmeter tube and core | 216.0 m - H/1440 50y1s reurn - Concrete 16 mg (215 retum}
780 Third Avenue USA | NewYork Office Disgonally brsced | 1760 m | 480 scc W S1| Hves - 1.0% serviceability | Conerete 12 mg (10yrs return)
exterior tube 200 scc 2.0% ultimute
[Sears Tawer USA Chicazo Office Bundled framed tube | 243.0m | 780 sec W/ 57 | H/SSO 100yrs rerwm [ 1.3% serviceability Steel 20 mg peak (10yrs retarn)
|Carmegic Hall Tower USA | NewYork Office Side-by-side concrete | 230.7 m | 480 sec U 59 | FUSOD 10Oyrs return | 1.0% servicesbility | Concrete 20 mg pesk (10yrs retum)
tube 300 sec 2.5% ultimste
Citicorp Ceater USA | NewYork Office Braced perimetertube! | 2790 m | 690 ¢ 1 40 | 1600 - 1.1% serviosability Steet 20 mg pesk (10yrs reurn)
beaced core/TMD 720 sec 4.0% by TMD
Columbia Seafirst Ceater UsA Scattie Office Sraced coredingonal | 2880 m | 530 smc W 54| HIS96 100y7s retum | 2.5% wdampers | Concretedsiedd | 20 mg peak {10ys retum)
steel members 2.0% wio dampers
[First Baak Prece usa Minneapolis, Office Supercolumasbraced | 2365 m | 648 sec 140 | 1444 - 1.3% serviceability | Concreteisteet [ 24 mg peak {10yrs retum)
Minnesota frames 5.26 scc 1.5% ultirte
HK Bank Headquaners WK HK Office Stecl mast/suspension | 1800 m | 440sec W41 - 1.0% serviceability | Concreteisteel | 20 mg peak (10yrs retum)
teusses typhoon wind
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