h o
AL A LYY BAYE AT 9o o
+ dense population concentration, scarcity of land,
high land cost®] =ted =gl @ 5to] ),
[«]

A A 2ol 4 284l industrializationzh e, u-

rbanization& Heod Al Zo|ch wieli gore A=
< 233b7F kAl AAls) = Ao 7+l
7hedl w2 e ofe)7bx] Ba)A

L7t A] AHI ol 23 te-
chnological achievement®] symbole] g}t o]oky} &

L

Folel o ¥ He ATZMS Fzstnd  F=
%712 oA E2] Pyramid, %42 Gothic cathedral &
Rl e ol sk 110 400~50009 0] o] wha)
& LEAEL ol 0|2 Aolch

TFAF wEE salzy obubzk FAgEow o
& A T, AR AT g, SR
ol e A9 =l odx @ abejolxul

steme SRES FEH o BELRES Eld A
R she] g @ AEel An 5ubTRolabe 4
Ealrlell ol & 21% A%Fol W TEE AA, A

8, AF, A4

]

P
K
oI}J
(L\rj_, .
it
o
e
e
,
o
A
B 2t
Pt
A
2
i

ety
o
o
ot
o
i1
a
2
r\‘J
2
X
N
iy
et
oo
K
T
i
=
.
fraca
=
[o
it
oF
do
i

A 18 8k, Hixbsystemo] sl 4w

2. DEUEC| WL
25014l Sl W FAEAL ou e glo
H RupAle el A 2~3% F75) wo] xojmo o
5 3l

—_
jond
g
[
U
o
1t
ok
fr
—
oi}i
ON
b
o,
,
=
A
iz
L
S
2
X
2,
R

| 4s
AFL dbAel B2o] Ha goh,

olel gt WAz S Bl WG ANFOR el
AAe &+ el 4L Aol B oA gue &

EupA] e o]
structure) 7} thAl EAbelA] =z 5l ol i
Eig=gt] wlz} ZAF 2 BAE B3

NELR MEE :=HMOoR ARL L

Atet#Eel =A% (masonry bearing wall
27|
sl glan, v o]
gk A3

7+ 4] mechanical systemo]

HEER 548 FHa5e oA ?
A FelHoR sckele] 2 mEElsE Aleel o
Erh

1880w e ] = vl Al ks F o] A Eo] AH gl A
Fwol J4=le] Willam Baron Jernyell €% “chicago
77 FAS A Gl 2AZ o8] o] 2]
th Zelv olei gl 2 A 2o 28t nEAEC dhAE 18
91l =l oAl 172 (65m) ¢] monadnock buildingoil KKl
Hl 3FE2l WAl 7L 12t (360cm) vk Ho] ] o)Ak A} sl
71 olegiet, Z2oivk A AR olejgt olelg o

=rEo] E el olell ok wiAL] e 1301w @

2N




el 7% cotton mill 18l iron-frameel] 2|3f o] Fofzl
#x2| [-beam$ &8 AEolch 1851 @ o
A ke wheks| 4o 2 229] crystal palaceo 4 X
+2.8 288l iron frameg A5ty ew olg 3 A
2 “chicagos}” Ealo] wjF Fei gk W) 7o) = gc}.
ol 2} &ted 1889w William Baron Jennyol] 28] =13
4 a0] 3+ Leiter Bulilding-& 74§92 %3 Bun-
hanst Root7} chicagooll Rand Mcnally Building o]2l3
giv- 959 all steel framed Bidg & H4dsldw 7
2 AEbel os 1891l 205%+2] Masonic tem
pled 7143t A=dl o7l & shear wallfdg 48

l

i

&

R

el Be £ TEAZ0] o] Rl o BEw 89
a2} 4lebe] 70%7e] RCAM Y, 320me| cluster B-
LDG, 380m(102%) %] Empire State Bldg 5o =%

AL ZAREE FE I AFE olelgr AF o] ES
Subshed bl slglen FaelE Y o] 2L August perr-
et, Francois Hennebique, Robert Maillart £l 2}3)

o] #o] & 1903wl parisol] #2]. R.C skeleton struc-

turegl Franklin Apartz} Al x5, o]& u]F9| cin-
cinahattioll Ingall Bldg ojglzm sl 1627 Ee] o=
o] Z e,

ol gt 4l w AlA 2A AdF FTeods] wpwe] = o}
= AZIE ZHAA HgEd o]T AR Awrw, #
g7 Curtain wall, Grid system, AegE o E
HH
*

REoobvel o, Ay,

=

3l Sl % mechanical
systemo] Zslo] LE B4 1/39 w1 &L 24x 3}
Al Sla elelulo] ez
venue Hotelel] A 9] ] 1866'd Suspended system
2.2 w3 zoningoll YA E cell corerb 7 Aol whel
conventional zoningel| 4| double deck, sky lobby 3t

o' mFzke] S-S sl = gle) Aekslo

premium for height”e}iL )
o7k g8 kel ol% ARy wlFol o2 gk
A€ “core” & E-48IT}EX], suspension system, sti-

ffening wall bracing®] 289 % lateral stiffenessZ

ZEA AL Bl S A skl = gl
ol 813t F4l= 1960u el ]S wAdste] & F2313)
o] 10054 €333 Buildinge] B.J Zeldsl SOMe ¢
3 1968wlell o] Folx 196616 Frf-oll world trade
=)

center® ol 2 Fo 19 5utH & FEoben] 29

# % 18514 New york Fifth A--
o

21

ol 108§ 83} sbhenectady4l®] AF, 4kl 4k
Al Aol AbEele Axk 2L Areks ALt s}

3 “a city within a city” &4 ®W®E 3}sk3 glc},

olelgt A S (EFE-1)3 o] a%d £ J& 7
ol
i ol F 2 (A=) (AA=D
1889 | Auditorium building (102) (Louis
A1 Sullivan)
(Chicagoz}) 1889 § Rand Mecnally building (Bunhanz} Root)
1880~1910 1891 | Monadnock building (173, 65m)
(william Baron Jenny)
A 2 7 1929 | Empires state building (1105 380m)
AA a4 1932 | "epelole} %23 (33%) (Howe &
(7 © Lescase)
1920~1930 | 1933 | RCA  building
A 3 7] 1950 | U. N -E-3- building (39%) (william
i o Harnson)
(22 AAF) | 1951 [ 4929 panamerican 4Y % 58] 3] A} 218
1940~1955 1952 | Lever house (SOM)
1966 | world trade center, NewYork(111%,
411m) (Minoru Yamasaki AMf4)
A4 71 11971 | Transamerica building (50%, 853f1) (w-
(19604 o] =) iliam L.Pereica 4 #Al4}%-4)
1972 | Sear building, Chicago (109%, 445m)
(B. Graham)
(EE-1) REMQ SR0)4e] NS HSUHDH (0|
=S4
3. IB7F0 mEs EMA
AEFAEL olstEA AF4£7 TFoll wEE E A9
o) 8152 A W e U4

A3} Ardsst A

ark narrow stree

rban canyon$

ol Al Hglet %719 4L minimun

area of landel maximum number of peopleS ==&l
+ Hul glgie},

ystem® 2 4] 2]

2ot A Y,

i &3l w2 organic interaction s-

EA Ao o, E=E Adal AF

TEs 2e A 2yl

7], public activity space® <3k

open Ground level® 877} F7lslmy 2 A8Q f.
ree standing skyscraper® WA F gl & AE o)

A 83 RE service, amenity® 4Ll A Fx}
—E— 0] 7 =] 0 40—] 1/“_;( OLQ]. ,‘;—D}— _,__E_/( ,] service

2} 54 support facilityE 7FXlel. ZLejvt ol w2
o]

N
e
2
o
ki

A o] L

% zk3) lack of contact to street lif eSof

23}k £ RE Fo| Azl ohd



ATE, Ql2gks], ool el 8] o] Feixmz 4w
Seofl 4]

Al 52 E mechanical system?] w|FE #AA =

0 % Building skinzl partitionell ©|3] X%l
=

gedzalell g A5 F53 o] Folxok sl BhA)
Aol = & %] Beyond the reach of firetruck or
laddere] =, & 7]7F% total emergency evacuating
o] ErkeslE= g AAI exit, smoke, fire dete ctings-

ystem, sprinklergo} zZtFo] Mol & ojrl

Egr FZES FAE FuE ALY RS v

g 7% e, =3 vl 7o windward side

| Ewlo]l Ar7lE eddy, Tl A7+ vortexs & 8l
, TR 7E FFEo EAbslelAV, AU

717V B FQho R Aol Alx|a, wix wol i

T8 dofe] 40~50F 7AE AdFHEL F

-7t

AEA FAR THE Tabdte AFE Y

‘

£ Ak

| 2]3l excessive lateral sway and noise®
7} s}o

T
Az} = motion sicknessgle & fHbstr]

o me =2

]
Fol A @elulst Frlste 4
Aoulw]Ro] Talule] 1/6~1/100 =als Ao

= glod
P32 A9 nEAES FYAFE 04T Hiw
ool oidt TR, BAAL dhulo] g A 2o

23 Eelzo] AE3x} sir D arcy wentworth Tho-
mson& 18] A “on grwth and form”dlA #Z& =z}
o3 4o 7|2} lmiting form sizeo] 3+ HA-E& E
Aslad e Azloll4] californiafg EAQ seguoiarl 160
m7tx] olAl H 4 gle AE FHsden £ 1FAF
Bo] glolHE T4l degree of density’} zoning
regulationol]l 2|3l control Erlx slelelx total dyn-
amic urban fabric.2 4] organic entity@42] ZFF-3t
AEE slof & Ao|w LFZETL ofw
of 2] F-oke]
team approach7} 3 838le 757k24 ©f o]t freedom

Al slgleh FEAHA TAE fu-

3] “as an unrelated addition”©.&

=
7E 4

g 7lsolul kel AL Az, AF,

e
Vak-Rs
of designg &
nctional spaceel]
plugged into| o] A+ QLB “as a total system” 2 &4

A g5 olok & Zo|e,

-9
P
rio kl
Olph
r\l
|
o
-l
Y
1A
e
kJ
I
FO
F>

w2
rm
N
[l
| o
2
=
[0
oo
2
R
o

&
oh
o
o o
N,
(=31
o
o
X
Y
ol
o
X
o T
1o
ot
2
o 5

=
<
]
<3
e
[¢]
fr
o
bt
N
<
xfy
N
lo
=

ofok ghrh, o] elgl Yol Mg FE2A LA F ofashokuk

7ol FolA 3152 Building body] necessary bo-
neo] 71 % structural element, ¥ Continous change
of nature o] 7]Ql3l+= metrological geological load,

loads} %74 <&k, Ahwulol§, 714,

Z o] 23t Geophysical
£ 7] W 3}E restraintdbod A 71+ Shrinkage creep, Vo-
lume change7}boundaryd] A prevent@ s 44 7|+ Lock

-in Load%2] man-made load® TFX& <+ v}

o] 2

)

MAS B2 2uEAE HAT TEsyst-
eme 3%, AMdAT A4 shEe F ik

A 2k (structural action) ol 23 ZA A= -=u 18c Fulk7t
29l Z2AF2al ohe} rigid framed| A X gravity+= p-
rime determining factor} =gtk 12wk 1950 = &

Glass-walled skyscraperdl]4 = optimum interior open

ol

space, light weight steel frame, light weight concrete,
curtain wall,larger span beam, movable partition T
2 weight7} FA=2 &3 lateral stiffeness, lateral

sway7} strength® v} £ 8382 overall rigidity of the

structure’t ZAFE A = ek

aerodynamic actionol] w3 +=2]g
)

.ZI._‘_

s gt

< slrlell ol & Aolrl gdb FZnlo B o] Fof
7l

Building structuredl] @3} 3w} Variable® Superst-
ructure, substructure, soile}glir sk o] physical
g mellAuk B Zloln 2 nFAES TEEAL “need
for the Builing at specific site”& A 2|, <13, £3}
A, A ol A HeHEAE A ek

7l 405 o) Abell A H-E|
o] FgAe] Er1ElAl ==d Al E rigid frame?] I-

ateral deflectione TF a8 x|4bd] 1A= AMNelg 2

1 2] 5] structural continuity

How] x4 deflection due to cantilever bending(cho-

29




rd drift) 8 E# Deflect dn due to Bending of Beam,

column (Shear lag %4 frame wrecking) 2.2 V&
odEd Axde Al TEE driftd] 20 E=E A=A F)
3 EAle AA TEESway] 80%01™, olF  65%%

215l3, 15%+= Column-flexuredl] £
Paeffect (o} 52 3 w)adl

A4 7]

beam- flexured]

ghell &3} s
o3 A w#o] KP7t 5|3 Secondary moment7}

= A 7k 7Aleh

E T249 basedd| 4 o] AnidEe] Hrjm =

Slope of defoqmation® 7}& =},

7371 A el structural designe] =7 #1H A A e-

fficient Building shape® F 83 752 mass7t

= -

23] 2x 5|3 E23) torsional vibrationo]yl Stess

concentration®] W72 ¥EE sledol F}Flxinl Fo
TRelE TEH e s LHHHL 20~40%2
Holgks 4 A" % vt gl EF 100mk o] 2

o] #-%z A E FA 7+ 80uklb, desk calculater} 3ukib
ole]l ®l&] ZAE5E-L 300u1be] ARyt &Qlcty  dhe
ul Abedsh bAoA ZAEFo] el AlFd w3 ¢]E/58

ol A bulkysls fAHolelt FE A AFE F
W TEAY F3¢ 9 Bask geh T ol

73 ekslel] sl WFEEE structural rigidity 278 2] 8)

PN
T

o) Lo
AR

structural continuity% 73 T# System <

ER AEsiok & Aolet

O

o]

fr

AT RS

HEY 7% braced frameX v} st-
aggered truss wall beam

Agatel 40%9) 7 Ak
Fol=® FlAS, I ol84
et Aol Auk HolE F8%)
[e]
=

ol 81 g i system

2 e
it

3}, field connectione]
9] flexibility & 7}A
AL ¢ 5 e

of A A 7]EH

structusal system
Bearing wall. (stiffening wall)
AV K-bracings 443 ehaladel 4=}
v AEHe Al S HHEA A A 5 e HHE

-~

AR

7}, ¥ core, system (Cantilevered core, Ca-
p and belt trused frame with core, rigid frame with

core supension core)= o] %3}t Stag8ered truss,

23

Interspatial system ttube in tube, Bundle tube, fram-
ed tube, trussed tube) Fo] o] =3+ Ezlv}e Eu-

gene F reyssinet®} v]=2] Lev zetlin® X system

o] %e wlE-§ Eolx Wi 100wld AR A3 7
ZHE shARl = 3 7k o8 st FF o] stressed ten-
dong AF&s=xtx FA38lvl, =3 World trade center

o]l A= open web zoist2] bottom chord endel] Viscoel
astic damper®& Y33l s AEE stz ¢ SOM
9] Fazulur khan3} portland coment Associd cement
Z 5}& 2] Piloti
Stability wall-2- 4 2]8}o} Shock absorbing soft story
Conopt® Alakslsich, =3 A5 A4 =l5e gov ¥
olell a4 M TFMe] F~)2 dischargests A2E 4
z)5}ed stabilizingslxtE sl % ¢lel X3 San Luisel

o] Lo
AR

Association®] Mark Fiutel-& HH o

california polytechnic state university®] Jens. G.

Pohl %% pneurnatic high-rise building® A<}

oh, o] & F ol AAlE AR A Feal a1y
ol gleid 2F715E 8%AE XAl He T uk
d ZAul7k 50% U 4TS AAE Aldkel A Re] &

=
=
aL glef,

o] 2]8}t o= San brancisco?| 50% (853bt) transame-
(60%)

marina city

rican building, ¢] 1} chicago?| first nation bank
9] tapered form &8 W2 7uE 9,
towers 45 ol 23 Al E Ho] Fo = s}e]9] Le F-
rance Buidingdll 4+ 27% 2] wind load reductione] o]
2ox 1 u]=2] U.S steel Buildingdl 4% o] &3t ol &

B o4 ol s} 249"~ 2 Broadcasting campany

T
flas il

Building (576ft2| triangular prism shape), toronto ci-
ty Hall 5o glr}

AE9 Adlo Hgt sketch®E (¥ -1) = Zr},

Le rrance Building
Paris France (44Z)
Jean de Mailly 44 H]

Toronto city Hall
Tornnto canada (27, 20%E)
Vilzo Revell &d 7




Trans Amerrica Bidg
San Francisco (50 % 853f1)
William L. Pereira A HIAIS2 A

American Broadcasting CO.,
LosAngels (B76ft 55Z)
Minoru Yamasak) A4 HALSR A

AN P

AN

AT,

Marina City Tower Chicago
(6025)
Bertrand Goldberg A 2|

First National Bank of Chicago
(60 &)
C.F Murphy -4 72 Al24

SEfXOl Do

)

o
w
o

Framcd systeme

shenr wall

i

RN )

lo
o
Pt
El
Of

Frame /shear wall

2ige

Jor
HL
>
o
H
I
-

75
65

(851
18]

Bundled tube

th52. & shear wall-> concrete ™ Aol 2lskAU tp-
ussed steel bracingg A43d}=d rigid framesl 3t
2olnl 500ft7hx] Al-gHo® 2gm = o) o 73 $-ol]
= A4Sl AR frameo] SFEE o)A 22 shear wall
ol AHE HekalAl slc)

& frame} core¥ horizontal belt trussol] 2]a o
Z3ske] ) truss coreo] fix2 2l 7% o) pinAl %) 30%
o] ul-8-& A < 9lc) shear corezl €] belt
truesv x| &l of &8 ghc} s cap and belt truss

T AHEed 6054 E7bx] Ax o w AT + e

ch-g o2 SOM2| Fazulur khano] 7H4ksled 2ol A
HAL AlAo A A4 2o ALE 447} o Jiel 2k
5 tuuilar systemo|t} o] H L facade T-ZF7} lateral
loadel] w3l #j4kell 4] 4 % hollow box cantileren of
2 skl framed building 02 #4392 o) o] W&l
A B ghelw Al «}geko] W2 k4 =lcl Facade 9

o .

AFE Fo

e R e A

& 917 vlA perforated wall 2] & Holil 20% tlele
diagonal bracing® 2 #7575 }e] A e nlke) W 2}
olgl= 4L Bolr exterior wbert A9 i Ho
loteral load%® H2halel o714 WA= framed tubet
SOMo] 1961 el 4 A&+ 43% 2] Dewitt chestnut Apa-
rtmeni, 83%-9] standard oil Building, 110%2¢] world
trade centergoll 4 29 =5 o] ul4o A¥zd Ao

805, ATEZIEZY A2 60271 AA Mo B mel

80

140

Framed tube with interior

Shear wall

—

ru Framed Hollow tube

TH
1
i
m

B Tube in tube

il

stagge ed truss
(S8
o
Rigid Frame

i

‘Frame /shear wall

80

megastructure”

¢«

60

Trussed tube with interior columns

Hollow truss tube

Framed tube
Bundled tube

o cap and Belt truss

24 -




T ek core system$ 4 54%¢] [.D.S. Building% 17. 9psf o]

et o)kl structural efficiency® 7}x& optlmi-

EERE sear building®t 2 bundled tube, 38% 2] Bru- zation'® ZAAsE AL F95)c),
nwick Building (chicago) 57% 2] one shell plaza BLDG
(Houston) =722 60Z& office building (triple tube) 3} HAR 1050812 2, FE2AF0 oy gravity load
-2 Tube in tube, 93, T3 do| 4 tubular action of A& W0} 20~30% o] 4= Lateral load of Bk
of B ZaAdE 2+abd 40% 6 2485 W 9 charlotte N. et o2k T8 ebot 0% ol 4 &2 o w =713
C. vt F702] intersecting octagon ™ @) 32% 9| west- = 605 A Zoll A kel wlk dTeke] o) of
ern pennsylvania National] Bank in pittsburgh$} #2-& g Az AL wlLexlch g v ook 5 g4 =
Modified Tube7} ¢t} gravityoll 33% 4 =7} 71528 & systemo] T84
gl TEolrh
7 TE system®] Ao Fxolel digt wmEE
= (28-2)9) 2ol £ total driftef] =4&F #}gt-& occupant 2| Comfort, ¥
T A4S 18 Fokof whel ZA-EEel 2] 0.0016~0. 00
35h® A8 6} normal windell 4} 4 committe on
6. & =2 wind Bracing of Americar Society of civil engineer
A% wdolwAdd AL SFo s wae AL a) oAl 4= 0.002h2 A7st 9},
a8 £ rigid frame shear well system< AL-g-3F AAZ 71 slojof & Q& a2z 71 & el A o
empire state building 42.2psfaldl| tubular system & AR TR AT AY, 54, A=A, ARzl A Hole
% John Hankock building-% 29. 7psfo] I iong span ri- total Approachol] 2|sj4] o] & o} ok 5)u] Fexdq 1
gid frame system$ £ 60% 9] chase manhatian Build- #el vlEo] Al el Al we st 2A] o] FoiR ok s}l
ingol 55psfelel o]e} TR 7} w]<3FR belt tuss with =5

25





