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Abstract:

Tall buildings are among the most energy consuming types of
buildings because they drain large amounts of building and
construction materials. At a time when the world tends to seek to
reduce energy consumption and preserve natural resources to
achieve sustainability. The architect and constructor must take
into account the reduction of these quantities and deal with the
modern data available. Although the structural structure is one of
the most important elements in high-rise buildings, the
integration between it and the concept of sustainability still does
not take its right to application. And then the research found that
the analysis of this point may lead to the positive integration
between the structural structure and sustainability.
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He highlighted the extent of the contribution and effectiveness of
the structural structure to achieving sustainability in tall
buildings, in light of resource depletion, environmental
deterioration and the increase in construction rates for this type
of buildings whose nature imposes the consumption of huge
amounts of resources and energies. This is done through some
points that affect the performance of the structural structure
through which it can supporting the dimensions of sustainability

in tall buildings.
Keywords:

Sustainability, tall buildings, sustainable design, structural
structure, sustainable structural structure, architectural formation

Aadia -]
L ddladl bl pala JS s Slad) daliind () Jseasll G jlesal) oros
O Ol S JS jeda & ey il 050 JDA Cla g o) ge (e w2iTILS
i e dllia mual s 48U 860 8 dae 0 A cudigay Gnslasall
inalls s sl e i) adaiall 5 Al 28U ) il Lgae 5 Jadlly
G oexall G osadll gale Cile an Wil cpad Al aldie olol Juadl e
Aalal) dalain VL ddleiall sais o) Al Gf a5 Aalaina¥) ) g sl ALY
bl [any aladiud ale ) o Al o sall s ale) Jadd o LS ISl

Ayl

8 (e @lldg 21999 ale Y13 pall alvivall  ALasY) JSaell S8~ 5l Gua
AllSaY hill 050 (g lerall dae Jalay ALY ISl 0 TzoNIS (s lenal
(1) sinaS ) Apaiill ol cLasyl o) g A8 38 il Lgaly () oSy A

i) Il ALY JSel) (e (o benall saldin) 3,8 8 Chanll Lindy Las
ST Y 1yl Al slaall b als Sy altiase elof Jadl e gemnll 4]
SSTs (1Al Al a5V jeadl Jsda dim (o cnall G Aaliind jualial)
5 Cileal sl g aeliadl Jia 5 AY pealially 45 5l daaal 1o 265 paliall
JSEN AY iy (e sl ) zlisd jealie (e la e 5 Al g 5l Jilay

(2)

137



INTERNATIONAL JOURNAL OF
ARCHITECTURAL ENGINEERING AND URBAN RESEARCH
VOLUME 5, ISSUE 2, 2022, 136 — 165.

120
100
3 80
};so
1 %
20
, W [ i l
Shpltd L LED ) slad IV S
A Pl S

Sustainable tall building : < b yaaed) Al el dabaal) <l Sall al 8V jeall (1)JSE
integration of sustainable structure with in the architecture design of a tall building

L a2
Yot
ol
ASG

;«.',‘l
Wweg

Sustainable tall building : < s Hyad) dalall Slall dabiaal) @il Sall dnlasyl dassl (2) gl
integration of sustainable structure with in the architecture design of a tall building

138



INTERNATIONAL JOURNAL OF
ARCHITECTURAL ENGINEERING AND URBAN RESEARCH
VOLUME 5, ISSUE 2, 2022, 136 — 165.

10 dieeall g.ab.ﬁ\!‘ Jlgd) malic 2

A ray Al ¢ Baira g dald danl LY JSe) e ddled) bl (i
058y o Saall (o ) 4310 jhe ani g 20adl T ylat alaisall selal (el S T
At ) Cilaase GG a2 alaisall selal 3y a8 8 pal 5 il Legia JSU
(Efficiency) s+l a5 ¢ LY dSell dalaind (g2 (uld DA (e (S
WIS (Triple E) « <= W sa 5 (Energy) 4Uall s (Economy) baidy!
Adtalle altalle sl G calaadu) aaade 3 gall ()5 (A Aiaall 3e LS ) )
A gl S5 clam 030 calan¥le galipalle 4yl Aal 0 3 Aliadl) 4idlSs i

(2).Alall SLeall Aalxind 8 adlus 5 aca LalS daLall

asanat die S A D) amal (s Al i (5 sbend)) a1,
o dsanll Jlai 3 anloy altise L3 (S e Jseanl] Al iludl
mc)hlc‘i\@wj}@lﬂ\ ‘).AAL\&S\ DLC“)AUQQ_\A:\Se‘JLM Asj"‘:(;-"“‘

Aasoatll Llesl) (alye mpen

: palinl) jiua - (1/2)

e L) g Qs b 5 LY 5y Juli ) Caagy alaiasall  JLESY) ol
AUaill 5eli€ ala 3y all gl o Ledied Gl Aollad) 3eliC)) e Lalaal)
ST sy il o o Ayl sl aaly) ae bl B LSS Ly
iy el Apula) pualiall aae 5345 Guok e @l Gaiad (Say s Aalain
e sl cagia OIS ana QS e pualiall (e la e s <l el g Baac Y Aliadll

(1). < gll e aal 5 paie 840Gl paliall o paall G aead) JBA

139



INTERNATIONAL JOURNAL OF
ARCHITECTURAL ENGINEERING AND URBAN RESEARCH
VOLUME 5, ISSUE 2, 2022, 136 — 165.

s taral) Jgddl) Jalsi - (2/2)

3y il ol JISEY) e Dldad Cllgald o) el Al alaall ) ) olaill ) seka pa
o JSl @b Sl aseal Ga Y G jlenall (S8 ) Al clgEl) b
MHM;\A\M\&GJ}AJL;JJ}A\WC“@\‘Ehwﬁﬁj%w
JalSid (5 jlazall JSEl ae LIS S5 & O S JSG JalSEy Cua JALASY)
Gy aall Allaall 3o lSh 8 Lala 150 canly (5 jlanall IS pe AS3e) IS
JSsell maadl (5 jlenal) JSEI Jlaad 480 0 Liayl 4Lyl JSuel) sualic oS
S areaill e Gl (uSay Las 5 jlerall JSET o) o Sall s LY
ks ol Lalil) (e (558 390 pe 4l JalSE 12 o LS ¢ € Iy all
e Jalaill |k all A0Sl 3L oy ) () Adla) ¢ Alasy) ISl anig

(3).(3) sl Jasadll (53 ST JSuel)

Belt-truss :

mega-

Mega-
9 column

diagonal

Mega-structure Core-truss Outrigger-truss

Integration of : yaall callall Il (gleaid 3S ja s (s lerall S ae JSel) IS LS5 (3) S
Architectural Design with Structural Form in Non-Orthogonal High-Rise Buildings

140



INTERNATIONAL JOURNAL OF
ARCHITECTURAL ENGINEERING AND URBAN RESEARCH
VOLUME 5, ISSUE 2, 2022, 136 — 165.

1Sl (A AN el -(3/2)

8 Al oy gl Y Ale Sl Caeaa o pdiall s e alill o jal DA
Oe S Cauaill 8 3 jia il yad Cagd 38 3 lasal) JKEY) G V) a0 e IS
& (Icon Building) 4« e Ao Jsmasll 34 5l Cu o plall ol
o8 daldy (ppdall ¢ Al Clhild Alile pay ¢ pald JSGy Al o)
s Auls el JEY) e waall Gpeda o pdally galall o 8 Gl
auly o Le Ay Al JAYI; sadly i shaal) Jie saalaiall
& Daiuall JKEY) e W e 5 (Aerodynamic Building ) (Sl Y|
b el delia 338 Y o g A sl Gaall g Jan Y1 (5al el aes

(3). 4l Sl

s Mlaie ye il altiaad) LY Ol il Sl bl (S5
1 Ay givne Ay pedad 3 Jaliionn 5l qo ye 40 daly (gulill) JSN (gl
Al 200 sedl el sall 5 Apulall Jlaa¥) 500 ) Leie iy saalaiall JIKEYI Y
Jio 3 pualic ALl i LSi AdSe cleld (b Jall; L) oe
3) sall ol yiil Lgde it Laa (Damping device) Gl (aliaial palic

(4) ISl JSagdl 26 liS B 3 cldlall

> e -_-\--. O
_d—F - -'D \\
- p—p" L/
- Wind Vortex

=5
ol

- _\-—‘ Tos V )
Lowet Plan s e —
\ & 2 b > >

radll (2 A8la 7 ) Slalinn gl e ZL I lay £ e Slall saalaiall QKU #L ) s (4)J8A
Tall Building Structure System and Aerodynamic form, Mehmet Halis Gunel and : :—a _»=t
Huseyin Emre Ilgin , Routledge, New York,2014.

141



INTERNATIONAL JOURNAL OF
ARCHITECTURAL ENGINEERING AND URBAN RESEARCH
VOLUME 5, ISSUE 2, 2022, 136 — 165.

el Ao Jsanll 4K g Vs saalaia il JSEY) aladial Juagy Sl
JSAl dpuigl) @Bl (any A8l ¢l (S5 Ay JSaell (bl alaice
o Lo a5 Jallll Jaanill 58 5 e 53 () Obaaill o285 ¢ nall saulal)
Tapering (=8, il 4l Jia ( Macro modifications)<
Jsalb WeSsethack z oaill sTwisting )52 s Curvilinear form sbss¥)
sl S,L pals a5 (Micro modifications) sl dasil) Wi ¢ (5)
Cut u=dl 5 Recession Jsxl s Corner Roundness 4l G\ ¥ Jie

(4).(6)JS) LS Corner Slot (S,Y! 5

Ll

ARy
'.r'“‘-“ c)-h-“ M\ uu

Tall Building Structure System and : < el juaddl 4l Jlull <A1 S =il (5)JSl
Aerodynamic form, Mehmet Halis Gunel and Huseyin Emre Ilgin , Routledge, New

York,2014.
g el SN b SAS W
JAJLI\ dy yiall

Tall Building Structure System and : < =l saaall ddlall JLall JSI 5 5al) Joandl) (6) S
Aerodynamic form, Mehmet Halis Gunel and Huseyin Emre Ilgin , Routledge, New
York,2014.

142



INTERNATIONAL JOURNAL OF
ARCHITECTURAL ENGINEERING AND URBAN RESEARCH
VOLUME 5, ISSUE 2, 2022, 136 — 165.

Jual e JiE i Wiay ( Macro modifications) alelill cdlasdll i Cua
Lais ¢ el e Za8 gl daslal) Jlaa¥) (00 %60 -%35 O sl i A 2L )
£ 5155 Aty L ) e Al Al Jlaal) (om0 5l Saetl aals
Go B sl el ils st 8 cShaal sda G JSAL paally 9625 %130
sl oa) ng N saal i didaia g JCEN sl gl Y s Jleal) (il Aals

(5). il 28 Mo s I (wind tunnel test )z (38 < e

:s LAY 3 ga JLEAT -(4/2)

IS Ll ilually aaall o Al el daadiud) ZALEY) ) sall e
OS5 A4S jo Jle sl et Blua o Jadd s JalSy el Jaadie J Legha
palie  abii ) dalsy Al ), b ppioldl e (s g0t el (4
Sina yal eLEY) ol pa L) ey A Aaddiall Slally A5 jlie Tades ST Alis)
el e aaiad Y af gall Lacilly alviceall LYY (el 8 Aalainl] of Cas

A sall Al ailiad Loag oK1 g Jadd

¢ sl oy (o Alladl Sl uAYLa.s ’\qutgjg_ﬂ\j uaibasll 33 ?ﬂ A2y g
Sl St lae e Aad) gl Al Jlaa¥l sl LK salal) oy J8 LaSa
2ol LS cla pu g Jiill 5 o) gall pioat] il ol il e Anill A6 jmda
A 1) Apilal) Jlan U e gl 5 A5 0 o 2 Laa el JSU (1) (i e
Leay Ao by sl ()5 s e aelud Al o gl AWl (a5 Ae
ashs il Aluja 5 (7) JSA Foam Concrete 4use yll dilu 3l
A S Gl Al A Jie paall dily Ly (8) JSall Styrofoam
Carbon Nanotube 4xs SV sl 43l 5 5 Carbon Fiber Concrete

(6).J9% (e sy 5 (CNT)

el Bla 350 Hlae e o) sall g A8UA (e Alila LS o itad AalKel) o galld
%95 of a5 ppiaill dylee 8 Alila Al cllging Al Al JUa) Jas e
Of Sy ALy 3 e aladind Cangy UL 5 CiianY) Aallee 8 a0 A8 028 (1
8 dadinaall A8 A (it o Jand Al Al (S 55 8 Ciiand) Jas s
Al 3 ey Sl aladiul 5 oa o) 635 a0E (e Ll alall 4y a8y Le 8 g Leanli)
el ) sall o Jadlas 3l Alagd) of sall sl 8 alall S0 ge cany Glld Bagan
Alae 3 ge alasind o LSl sall 0da Bls 350 e o il clils ellgi

(1) .dall e aaalil) clll of gal clEUall eMgin) (e aall A S (<50 2o oy

143



INTERNATIONAL JOURNAL OF
ARCHITECTURAL ENGINEERING AND URBAN RESEARCH
VOLUME 5, ISSUE 2, 2022, 136 — 165.

o sh 5 il j3(8) ISl st ) Al ,al (7)d8a

el Jie ALY Msadl el Gaead e aclid olge aladind Lyl
OV sSU e Sl el Cliide aaf (e Geopolymer el s sl
0a a0 b clal O (e colsas ppd peal) ClSL Jia (g5l RIS
dray g 1t Clelu 4 22y JuSh 15e 20 a8 e Lin 3 8 I Jual Cus 48 3l
Sl (mid e Jany WS dele 24 DA il Cuiany) L00a )

(6).cs2l CiianY) e %80-%60 (o 52 S s

Jemy (Sl Al g el ) Sl 36l 2dla) 2328 Nano Silica Wl Ul <l
Adla 3aly ) S Al Dl A e ) (g ySI 2T 6 ol pdd e
Al AT &5 jlie Jazall 368 dad e ol o1l (e 943 ALald ¢ Ailu Al
Lolad) Aiians¥) & gall e cliniV g Jarall 568 50l 3 s Lagy 28 JDlA duaylail)
3eliS 0Ly ) (8 aalad (Say ol ge (0 W 8 5 9025 (Al % 10 Oe sl S Ay

(7).2) 5al

3alall sacunall 48l 5 ariail) sale) e 5 a8l Ble ye o) gall Liiald ie Cang LS
A8l Al Al QL) dasss e ALEY) I o) g dalti ayans 84 5 5 juia
3l e B sl sale) 5l Agmgadall o) gall 21 Al Ala A o) sa Led Bl
sl U (e a2 Sl e ((9)dSEl) Wagl sl sale) ) Adul) dls ye b
o Al Al e alaie W) saly ) daadls I Al A00 )i el il sale Y

(1) Al Sl o L)

144



INTERNATIONAL JOURNAL OF
ARCHITECTURAL ENGINEERING AND URBAN RESEARCH
VOLUME 5, ISSUE 2, 2022, 136 — 165.

160
150
120
100
80
&0
40

20
D —— — ) p— | -. (=
IS

—a) LS > - i )

e A A ASIC L AR B D sde) Ales b ASIE 250

Sustainable tall building : <& aiy jraell clll ol go Gy 5535 83le ] 5 7Y ASlgtudll A (9)JSl
integration of sustainable structure with in the architecture design of a tall building

sy JSdl Gallud) Cida 3l) - (5/2)

Juad s sy Of iaall el JSEl Sy Cun dalainl) Cangy g2 ALy
raliall @ gl Cnliall HURYI el 3ok e A8l e Llaall
Cangs (ALY JSel) ol jia (pe W e 5 jualiall dlasd 5 ALESY) aUaill 5 240K

O Al alailly 4, ) jall a1 (aias

Lllad) L) edl (as b e g PRI g s 3 pdlial) dpeadll da3Y) aaa
G alis 8 The Met (s Adldl alaidl) e 4y ) sl aal ) 3 LS Tolael
Adlz) Aabisall Ay jlamall e )l #U )l A g5 3 (il Jag) n e dlaie Y1
Lo i 8 Aglalall 408Y) ) 50y 3l sk 5 JS 32a) siall Wind Bracing ol
Aglaall cile ) Al cld y Lgale Jlag ol sl A% 5 Caslatl arbusall 5 A0S AN 33las))
sasiall LY sLGreen Good Design Award & e Sl Jeas
JSE » 2013 ple galeY sila o das WS 2 2011 ple 48 Y

(8) (1).(10)

145



INTERNATIONAL JOURNAL OF
ARCHITECTURAL ENGINEERING AND URBAN RESEARCH
VOLUME 5, ISSUE 2, 2022, 136 — 165.

e Adlad) wlailly 4 51 padl As I e J gl il il s pladid (10) JSE)
https://www.detail-online.com/article/tall-: saadl 2305 The Met
/structures-with-high-aims-16476

rhddl) Cili 63 -(6/2)

ALl Ll Fay) sk dasl g Adledl Sl adse 8 A8l plul iy
oY) ol ddl i #L ) A8l i dned d8Ua <ulS ¢ s (Active System)
Clulul 51 ed panaiall Bl #UBY B (a8 855 Al bl i
oa ¥ bl clih e 5] miy lee oY) bl 8 die 5 dedun

RPPATIN|JGH PXEpPE R PRAKEN A

146


https://www.detail-online.com/article/tall-structures-with-high-aims-16476/
https://www.detail-online.com/article/tall-structures-with-high-aims-16476/

INTERNATIONAL JOURNAL OF
ARCHITECTURAL ENGINEERING AND URBAN RESEARCH
VOLUME 5, ISSUE 2, 2022, 136 — 165.

OS5 Al € IS il ) 2Ll Ao ()5S5 A3 LAY Lo L)) Can Ll LS
hall SLEY) ISl ae Leaad 2ie AL £l 8 50 US ST~ ) il 58
ALY sl gl Dbl a1 Gl ) sl e Jle Al
O %3 i Y LgidlSs Sl i) o8 Adliae Sleld)) e Al Sl 5
el (& ASlgiual) A8l A0S (e 9%15-%11 @ aalud LSl il A4S

(5).(11) IS s

/http://www.bahrainwtc.com/gallery : suaall Gaadl callall 3l e (11) JS

silaladiay) A - (7/2)

il A2 sale) s AATLY) 2aed ALY Aalvived) Adlall Sl Caags
Aalise Aads g ) e oL Caags Lgadd Jray L oLy 445 gl )Y 1 ks
Gagle s da gide 48] Ladlise aranai Juady Gl o ) gall g cliUall laa) JSiy
o Al dpa Al dplasy) ol sl caad ALY JSed) 4 a iy O
bl S8 A ganall o 5S35 el dleny a5 A aall s A1 o)
Lie o Jpanll sl lae gl o dadl gl duilad)l Jlaay) daslie b

(9) .(13) K& 22 014 e Jin(12) JSEN s S8

147



INTERNATIONAL JOURNAL OF
ARCHITECTURAL ENGINEERING AND URBAN RESEARCH
VOLUME 5, ISSUE 2, 2022, 136 — 165.

"w ‘e g
"w b
"w o
b
5 ™
-
Tm = TS
| 22
® |
| o
.
» i g”

[+] [=] [o] L]
Concrmtn e Tt S0
hame

Formeg farea o
e Ve

Structural Developments in Tall Jxasll 22007 sle M0ON caieal dua JLAl) ALy ol (12) JSal)
« Mir M. Ali & Kyoung Sun Moon: Buildings: Current Trends and Future Prospects,
University of Sydney, 13 June 2007

Remntorved concrete
perforntad tube

Tall Building Structure : sxaall 22010 sle 22 O-14 i Concrete Diagrid oUail Jia (13)Jsall
System and Aerodynamic form, Mehmet Halis Gunel and Huseyin Emre Ilgin , Routledge,
New York,2014.

148



INTERNATIONAL JOURNAL OF
ARCHITECTURAL ENGINEERING AND URBAN RESEARCH
VOLUME 5, ISSUE 2, 2022, 136 — 165.

1o sl Jalsil) - (8/2)

Lpapanaill Aleal) 3 550 e S ALEN 8 LY JSedl ks ol JalSill (S
Gia) ALY jualiall g ASell ol sall aladin) Jie ALY sall i gl
¢ Agilia) CadlSs gy Aglladl Sleall Adaal) 2ol e 5yl 8 LY elaY)
A 5uY) 3aee Y1 aladil Loagl 5 Adalall dgal sl ae A i) dgal gl ed Gl
e 5kl 5 ~L N BT Glagind 3 Hollow tubular structural columns
Claagl i) aal ae daed & s JSel) aranad sle asall Alalall 5 ) all 4 o
aigla p DA SLEY) el L asiy O S Adla) caillag (g a5 48U

(2) Al Ay

rApaad) ¢ L) bl - (9/2)

aal aal e el LS (Sl o L) dlae 8 Apaal) oLl il aladin aey
G sl il G o alaicl) Al Cua alvivdl SLEY) (Sl alic
b pabuy Lo oLAU SN (a3l it o aeluy SIS (e b 2 5 el

(1). sbidl Aglee (3 Algiunal) B (o 5 Allandl Ly 53

rdgallal) e g pdiall clilail) — (3)

DS Al ) Jaland e Leldadl dpallall e g piall (e Ao gama lidl o
LA (e dalainl) (5adad 8 ALEY) JSael) daalic Jare s Lgiiat (520 2ua )]
AUl alaall g e o piall laal oG Gua

Al Jlae 8 dgalle ililed e dlalall 4y jladll cile 5yl 65 G-
Adliae Ayl 5 4005 gLk y il (e e 5 pde (65 (-

& Uaiaall 08 Aaliae 2Ll aka ol Cile 5 pde jlaiald -

Adgls ol 5 JSAI Cus (e e 5 il g sl -

il Al je B Qaal g Jadlly il 55 ) -

Apalall ale (s pdall SIS sl 2 0 5 -

149



INTERNATIONAL JOURNAL OF
ARCHITECTURAL ENGINEERING AND URBAN RESEARCH
VOLUME 5, ISSUE 2, 2022, 136 — 165.

u\M\dsuLuj‘tmLuJ\JubuJ\@ WMJLmubijJchb.\;\e.g
_&LASQSA}M\JJS\

Lilay) -3 "Bosco Verticale Torre" (&Sw s

JaS - 5 " Manitoba Hydro Place" ol i

Lty y -l "Strata SE1 " (A8 i

L3Sy 5aY) saaiall Y ) SLidlay "PNC Plaza Tower "l s

A Y sastall Y - & s " Hearst Tower " S S

daaidl @Vl @ymss "10 Hudson Yard" alaaisl) saie i
A 5aY)

sl JalSi pualiall jaa) Al il el Gk Leldas Gl J by
Sl el gl ALy dge dddae Sge ey S Jaadll s jlandl)
JalSill cilaladind) aawis p sl LG sacaal) daL (add Jadall Caa gl
Al Al de (e g g e JST(ARaa) L) s - el )

:Bosco Verticale Torre D s -(1/3)

19 ‘_Abo;\_a r«85 LSJLQMS\ deldiyl « Wlay— % 2014 e\r— IR ‘;\S.m (e
e siae Juadl 3 3l e Jian WS LEED GOLD asti e Jualad il
s ye flatslap 4 sieall Gl oUai aadind CTUBHAekie (1o by 5l 3
D) s sy L a5 Al Al Bl sall (0 core () Al SOV e

(10) b

Bosco : saaall Wi Bosco Verticale Torre D i (14) JS&
vertical torre D, http://www.skyscrapercenter.com/building/bosco-
verticale-torre-d/13616

150


http://www.skyscrapercenter.com/building/bosco-verticale-torre-d/13616
http://www.skyscrapercenter.com/building/bosco-verticale-torre-d/13616

INTERNATIONAL JOURNAL OF
ARCHITECTURAL ENGINEERING AND URBAN RESEARCH
VOLUME 5, ISSUE 2, 2022, 136 — 165.

:Manitoba Hydro Place = -(2/3)

o 114.9 s landl delii)) (aiS— iy 50 2008 ale lisl gl S i
e Juas WS LEED Platinum 2012 axi e dealac @b 22 ealy
LY sasiul CTUBHAeke (e S ey (8 Mo s Jumil 5 5ila
Sl a core ) Al ol Sli) S (Frame System) 4l yall
4.{;}3)43\ g.aUaM\ eUa.u Craamna @.\Ab L_al.k)\.d\ Lru.d\_a mqﬂ\ dalhiall
(11) : il i) Ll MJLAJM} (Raised Floor)

/“:
——
-
—
o
—
-
—
pa—
v
msz
s
-
B

Manitoba Hydro : )a=sll 125 Manitoba Hydro Place i (15) JSal
Place, http://www.skyscrapercenter.com/building/manitoba-hydro-
place/9086

:Strata SE1 Tower ¢+ -(3/3)

Seali 2 149.9 (s jlanall deli ) Ll 501l 2010 ale slisl (S s
3 il Je Juas WS The Green Apple 2011 53 e Jualae (5:Ua 43
«City of London Sustainable City for Sustainable Building 2011
@l Y e ol (s 5iny 5 Shear Wall Framed System (sle sl aaic
cleadll dakie 8 Shear wall ) 4L=Y0 Sl A Rigid Frame 4wl
(5) igtually LAl Blail a1 L

Strata , syl Lilay yu Strata SE1 Tower i (16) Jall
http://www.skyscrapercenter.com/building/strata/4131

151


http://www.skyscrapercenter.com/building/manitoba-hydro-place/9086
http://www.skyscrapercenter.com/building/manitoba-hydro-place/9086
http://www.skyscrapercenter.com/building/strata/4131

INTERNATIONAL JOURNAL OF
ARCHITECTURAL ENGINEERING AND URBAN RESEARCH
VOLUME 5, ISSUE 2, 2022, 136 — 165.

:PNC PLAZA TOWER (== -(4/3)

Fualia 166 5 banall Zeldi )l (1S yual ity 52 2015 ple oLl 5l e
s3ls o Juas LS LEED Platinum 2016 sl e Jualac Gila 33
Sl Cweasinl CTUBH 2016 4ekie (o Sy 5l 8 e s Sl
Sl a core ) dlale ol Sli) JUiS (Frame System) 4l il
4.:}3)43\ g_aU:a).ﬂ\ (‘.\Ua.u Craama L_;\.\.,d\_: g_al.k)\.d\ Lru.d\_a cmq;l\ dalhiall

(12) sl Ll Lala) aa ga L 5 (Raised Floor)

The Tower at Jad) S <l PNC PLAZA TOWER i (17) JSa)
pnc plaza, http://www.skyscrapercenter.com/building/the-tower-at-

pnc-plaza/14069

:Hearst Tower = -(5/3)

Aol )l Sy Yl sl Y Idl e 2006 Ao Ll gl
LEED Platinum s e dualae 3ilda 46 el o 182 s lendl
CTUBH 4akaia (s 1S5 30l 8 e e Jundl 3 e Jeas LS 2016
I g pUaiS45 4451 5» diagrid framed tube system eas-}ui 2007
dalaiall & el LeSccilanal) dalaial ‘;Jsh frame sacbiar Jlaal) s gladl
il il Laladl aa ) L Lad s super diagonal column Lase i slaall
(5)

Hearst Tower, sawaall S 54U Hearst Tower e (18) Jsall
http://www.skyscrapercenter.com/building/hearst-tower/2245,

152


http://www.skyscrapercenter.com/building/the-tower-at-pnc-plaza/14069
http://www.skyscrapercenter.com/building/the-tower-at-pnc-plaza/14069
http://www.skyscrapercenter.com/building/hearst-tower/2245

INTERNATIONAL JOURNAL OF

ARCHITECTURAL ENGINEERING AND URBAN RESEARCH

VOLUME 5, ISSUE 2, 2022, 136 — 165.

:10 Hudson Yard (i -(6/3)
saaidl LY M) pais 2016 ale oLl Jxd /ey sl S

i o dualae il 52 el o 267.7 ol delii)) Ay 50 Y)
« Mega Column System Al alaill axaiud  |LEED Platinum
da ) b Lad g Sl Caatia dshia & ¢ 4iluja Shear Wall () déLs)
(13) :iaally il Jalail

=

10 Hudson yard, : sl S 50U 10 Hudson Yard (s (18) J<a
http://www.skyscrapercenter.com/building/10-hudson-yards/13326

e & s e ISs ALY ISl ohals il Lles dealise Jane Zliay) L Lasi
Aol pall de cile g piall A& SN Al il alss 33as A g dkds 12 s

— — st
34 |G 5 |3 6@y § & 3|l 2 e
) = = = = o g = = _E =
= . = = 88 H I E &

a X+ |€ |E |g |1& |2 n e

3 = ~ = E g _
-3 E i :E !

Yoesa - P - o - =
%% 100 - - - P - - S Gl
.=;J'|.a-.a.'n
Yo 100 - - - - - & | ot o e
%100 - - - - - - PP
%% O [ ') [ o ) o Alisg 2l g
oS0 ) o - ] . - el il S
Ye6 o - - - - o Ll aal AN
BN =1 =] - [ [ - - - Saemalt aSilal) acas
o100 - - - - - - Ayl i
LT - - - o - - [ T T
% o o o [ - o el 1 it
oS0 - ) - - o = doont slcah IS
T e o
@S A Ay
8 7 9 7 10 B2 LRI 3P e Aaliedtn

Eaaldl: yacaal) allall e 5 piall Julad il (1) Jsaa
153



http://www.skyscrapercenter.com/building/10-hudson-yards/13326

INTERNATIONAL JOURNAL OF
ARCHITECTURAL ENGINEERING AND URBAN RESEARCH
VOLUME 5, ISSUE 2, 2022, 136 — 165.

: gl - (4)

GUAT Al el dalaind A Jlad 50 Gaaly ALY Jagd) o Baw Les gualy
il a8 51 JS0 ALY JSed) @lajie pa dalaill (g jlasall e g
&b ol el 8l 250 pe Ll U pealiall ey SIS (e el AalainY)

Aol ey J gua sl

Alladl Sl alaisall  ALEY) JSed) araad die Ll (oany i) 55 Cany Sl
CAadis A0 yualic o oelgal) s )l b s ealiadl s e
dasiilly (ASY) dSeedl o dalsall () ady sa s s banal) Jiddl) JalSS
JEEY) alaind e andl ) ol sdSl Aol SN Jaaell (s jlendll
dsa JEA) ASulinng Yl sadatie el JKEY) e slaeVly Al
o inall S 5l (min 8 aclad ALy o) se DlaiaY) )y celddY)
3 ga aladiin) ALYl LY ISl 3eUS s ela) e Gund 3l ge aladiid
JSed! quiladl Cada il ¢ aall Banaal) A8l 5 apiaill Bale) Blel yas dilaa
Aal ) Glat 8 Qb IS8 SLAY) ISl ealic Cali i ) ely 1 ALARY)
T A e 1 AN JSedl laddl) i gil) ) cile) 8 Jaky &y ) sl
&) e sclaladiad) ams | ALY () ae saaaiall il #U5Y  jualic
A e Lelal e sl e @il ) alasiu¥) salel il 4008
Sl a gty O ) e sl gl Jalsil) | L) ISl dua ) alail) alaaid
G aladcin) sAfaald) el cildll | syl )l Gdla Al e ALy
el delia g of Laadl 5 ALY (el jualic ol ddee & dipaa ol
el el i LS Shall (e g il 130 8 Aladl o sl e slaey)
S5 a5 ¢ aliuall JLEY) (Sl HSE A ey Al Lauds ol JalSill s ggia
Joasil) dpanl g ALEY) OS5l ae (s bl JSH) JalSS ) 0 oy jlasall Ji (30
e Lyl oty LS, el daliad 8 dlaa o) ge pladind daal s 45 25 5l 5 S
Gl apds (8 il g Ll L) OIS 08 2 pdal) Al jall 6 Leajk &5 il jealiad)
oo e S AR alisll aead i Claled o ldsan Sl
JSi el ) dalain 5 (ala JS0 Adlal) luall LY Ol Al
lall el gaias & ALY JGel) 5l dalis ekt e Jaall Canale
lal Cun jeanll Gl yuaia s Cilidainal L) gy —Chaall e daldiid) _Alal)

(Oleatill Ja5 Y 5 30 5 AL

154



INTERNATIONAL JOURNAL OF
ARCHITECTURAL ENGINEERING AND URBAN RESEARCH
VOLUME 5, ISSUE 2, 2022, 136 — 165.

&l (5)

1-Sustainable tall building integration of sustainable structure
with in the architecture design of a tall building, prairna Gupta
,LAMBERT,2009.

2- Sustainable structure of tall building,Mahgoub elnimeiiri
College of Architecture, Illinois Institute of Technology,
Chicago, Illinois, USA,2008

3- Integration of Architectural Design with Structural Form in
Non-Orthogonal High-Rise Buildings, Aysin Sev& Fazilet
Tugrul, Sustainble Archtecure and Civil Enginerring, ISSN
2029-9990, No. 2(7),2014.

4- The Future Trend of Architectural Form and Structural System
in High-Rise Buildings, Matin Alaghmandanl & Payam Bahrami
& Mahjoub Elnimeiri, DOI: 10.5923/j.arch.20140403.01 , 4(3):
55-62, Architecture Research 2014

5- Tall Building Structure System and Aerodynamic form,
Mehmet Halis Gunel and Huseyin Emre llgin , Routledge, New
York,2014.

6- Mix Design of Styrofoam Concrete, M. H. Ahmad& L. Y.
Loon, ICCBT 2008 - A - (26) - pp285 — 296

7-The role of nanotechnology applications in architecture to
achieve the concepts of sustainability, wael zaki ,Master thesis,
Helwan University, Cairo, Egypt,2015.

8-The Met/Bangkok,
http://www.ctbuh.org/TallBuildings/FeaturedTallBuildings/Archi
ve2009/TheMetBangkok, Accessed 16/3/2022

9- Structural Developments in Tall Buildings: Current Trends
and Future Prospects, Mir M. Alif & Kyoung Sun Moon,
University of Sydney, 13 June 2007

155


http://www.ctbuh.org/TallBuildings/FeaturedTallBuildings/Archive2009/TheMetBangkok
http://www.ctbuh.org/TallBuildings/FeaturedTallBuildings/Archive2009/TheMetBangkok

INTERNATIONAL JOURNAL OF
ARCHITECTURAL ENGINEERING AND URBAN RESEARCH
VOLUME 5, ISSUE 2, 2022, 136 — 165.

10-Vertical Greenery :Evaluation the high-rise vegetation of the
Bosco vential,milan, Elena Giacomello &Massimo Valagussa
The council on Tall Buildings and Urban Habitat(CTBUH)
Research Report,2015.

11- Manitoba Hydro Place, Best Tall Building Americas winner,
CTBUH :
http://www.ctbuh.org/LinkClick.aspx?fileticket=a518BorJ1Cs%3
D&tabid=2860&language=en-US , Accessed 25/3/2022.

12-The Tower of PNC Plaza, The IronWorker
Magazine,NY,USA, Volumel15,0ct2015

Tower at PNC Plaza, Pittsburgh, CTBUH Journal , Issue
11,2016

13-  project  Update:10  Hudson  Yard, Hannah.H,
http://resources.vidaris.com/blog/project-update-10-hudson-yards
Accessed 12/6/2022.

156


http://www.ctbuh.org/LinkClick.aspx?fileticket=a518BorJ1Cs%3D&tabid=2860&language=en-US
http://www.ctbuh.org/LinkClick.aspx?fileticket=a518BorJ1Cs%3D&tabid=2860&language=en-US
http://resources.vidaris.com/blog/project-update-10-hudson-yards

