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YAPI BILGISI

« Uskiidar Bolgesi, Kiiciik Camlica Tepesi

Dijital Yayincilik, Radyo ve GSM

Temel uist kotu : -18.00 — CELIK ANTEN

Anten tepe noktasi : +365.50

Toplam yiikseklik : 383.50 m
— GECIS BOLGESI

Yapi Ui¢ ana boliimden olusmaktadir;
- Betonarme Saft
- Gegis Bolgesi
- Celik Anten ¥ . BETONARME SAFT
* 4 bodrum kat ve 3 payanda(podyum) kati g

bulunmaktadir.(H=4.50 m)

—> PAYANDA KATLARI
—> BODRUM KATLAR
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MALZEME BILGISI

e Beton Sinifi : C60
* Donati Celigi : B420C
* Yapisal Celik : S355JR

S$460 (Anten Kolonlan)

Zemin Sinifi : Z1 (ABYBHY-2007)

Zemin Em. Ger. : 0,o,= 130.0 kN/m?

Rasit Comlek 3/31



1. YUKSEK YAPILAR SEMPOZYUMU TMMOB
04 — 05 MAYIS 2023 ISTANBUL INSAAT MUHENDISLERI ODASI

YONETMELIKLER

istanbul Yiiksek Binalar Deprem Yonetmeligi

istanbul Yiiksek Binalar Riizgar Yonetmeligi

Deprem Bolgelerinde Yapilacak Binalar Hakkinda Yonetmelik
TS 500 Betonarme Yapilarin Tasarim ve Yapim Kurallar

TS 648 Celik Yapilarin Hesap ve Yapim Kurallari

ANSI TIA-222 Structural Standard for Antennas

ACI 318 Building Code Requirements for Structural Concrete
ASCE 7 Minimum Design Loads for Buildings
ASCE 41 Seismic Evaluation and Retrofit of Existing Buildings

AISC Steel Construction Manual
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TASARIM FELSEFESI
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Tablo 4.1. Yiiksek Binalar icin Performansa Gore Tasarim Asamalan
—
Tasaran Tasanm Tasarmn Tasarmn Tasarmn
Asanast Asamasi ] — Asamami ]I - B AsamasiII Agamas III -
. OnTasanm i i iSTANBUL BUYUKSEHIR BELEDIYESI
Tasarim T B ams) Tasanm Gerg:elllezrnlezT Gergelleme Performa ns Krlterlerl & iMAR MUDORLUGD
Nevmal senf Nevmal soaf Reormal soaf
Bnalarda , bindlarda , binalardg , Normal svnf Deprem Diizeyi D2 (% 10/50) D3 (% 2/50)
Deprem Drizepw (D2) depremi (D2) depremi (D1) depremi hivalarda Hedef Performans Hemen Kullanim Can Giivenligi
Ceel sunf gl s f el s f (D3) depremi
vl arda bivalarda bivalarda &3 Analiz Yéntemi Mod Siiperpozisyonu Nonlinear Time History .
3 depremi 3 depremi 2 depremi
Hedj (D )CEP (D )CEP (DK) E!i - o Tagsiy1c1 Sistem 1.5 . ISTANBUL
2 an a1 esintisiz Brmeme Davranis K.
performans Giaverdigi Girvenligi Enallarm Griverilig Kabul Kriteri Dayanim / Géreli Kat Birim Sekil Degistirme / YU KS E K B I NA LA R_ 4
Mlod Zatnat Tarm Mlod Zaman Tarnm Davanm & Rijidik OS;;:;;;S:HMHL / Gﬁrg];ﬁinmgt];l:;aﬁnofam DE P RE M YO N ETME LIG I
Bitlegtirme Alamnda Eitlegtirme Alarnda P arametrelerd Catlams Kesit Rijitlikleri  Catlamus Kesit Rijitlikleri
Avaliz i Y ontemi 1le Monlineer U ¥ontemiile Honlmeer Ug Séniim %5 %2
Linger g Boyutlu Analiz Lineer g B oyutiu Analiz
Buyuﬂu Aoal (‘2 *T pETiim uﬂ,) Bgsruﬂu Laliz (2 *7 izl m) Gireli Kat Otelemesi Limiti %1 %2.5
Tagpne Sisfem < _ - _ Beton icin Birim $.D. Limiti 0.0135
Davrapny Eafs. R R=1.2
Donat1 icin Birim §.D. 0.04
Gireli Kat Limiti Deprem Miihendisligi Anabilim Dali
Celemesi % 2 % 2.5 %1 % 3.5 Celik Kolon $ekil ASCE 41-06! Kandilli Rmmh?ﬁ;:ﬁ;inﬁiﬁmmﬁgmm Enstitiis i
Orepn Limnfi Degistirme Limitleri kiy, istanbul
FfA gubu Etkin rijitlik Etkin rijitlik Etkin rijitlik Etkin rijitlik CRlILRIcts{SckiliD g sl ASCE41-06' engell, stanb
v . w Limitleri
clemalar da (DEYEHY (oo ert-egrilik § Bmoom ert-e Sriikl| (rooment-e grilik Bas Kirisi Sekil Defistir Naish (201332
st rijiflig 2007 den) ey sinder) egri sinder) e sinder) a8 Kirigl Bl Desistiome aish GO13)
. Ottalama Ortalama Ortalama
‘E:‘ainﬁn;i K;.;akter:nsuk (Expectad) (Expectad) (Expected)
pa yant dayarnm dayatam davyatam
Bitim Bitim ;
— — Versiyon — IV
Eabul Dayanum celildegigtiome ||| DoFas gekilded stirme
o Gareli kat e Gareli kat A
faiferd dtelemest o — Gareli kat ftelemes oratu — Créreli kat Mayis 2008
dtelemesi oratu r Atelemes ofau
Ty seklizl 75 m den fazla olmayan binalarda tasanm b agam ada sonuglanacalktr .
*AZCEMLED 41-06: Beismic Rehabilitation of Existing Buildings, American 3 ociety of Civil

Engineers, 1. Basky, 150572007
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BETONARME TASIYICI SISTEM

Basement Plan

25 S

Basement Section

Podium Plan

Podium Section

Tower Section
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PRIMARY STEEL
FRAMING

Configuration changes at this level
Y} . +310.50

REINFORCED

CONCRETE CORE

Y‘I@F
ﬁ;’ﬁ
-
N

w PLAN +223,500
150

i i
PLAN 4211.500
I

Transition Zone Plan Antenna Plan

All Beams H360B

Steel Platform Plan

L) L]
S N =
Ji - STEEL BEAMS |
7 s il HD400X422 oD s
. o
o il i
STEEL BRACES T e e All Columns HD400X900
B HEB500 T ﬁ: -
{-- e
STEEL COLUMNS | J
HD400X818 = e I [
b P ” T . Iu' —_— +211.50
Lf x : N Composite Column
d - I i
— d I i ‘ +202.50
e [Tl
Transition Zone Section I I 1T

3-D view of the antenna

Antenna Section

Steel Platform Section
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DUSEY YUKLER
Cladding Load on Canteliver Steel earn Cladding Load on Canteliver Steel Beam Cladding Load on Canteliver Steel Beam

SDL: 1.50x4.50%2.0=13.50 kN SDL: 1.50x4,50x2,0=13.50 kN A

SDL: 2,92 kNfm2

) SDL: 2,92 kN!mZ
LL: 5.00 kN/m2 # 7

34.STORY LOAD PLAN 13.5TORY LOAD PLAN

Cladding Load on Cantellver St € Cladding Load on Canteliver SteeLBe .
SDL; 1.50x4.50%2,0= SDL: 1.50x4.50x2.0= :

32.5TORY LOAD FLAN

Cladding Load on Canteliver Steel Beam
SDL: 1.50x4.50x2.0=13.50 kN oo

SDL: 2,92 kN/m
LL: 5.00 kN/m

SDL: 2.92 kN/m2,””

SDL: 2.92
LL; 5.00 kN/m

LL: 5.00 kN/m2//

L0 Y ¥
ffoooood 2

37.STORY LOAD FLAN

36,STORY LOAD PLAN 35.5TORY LOAD PLAN
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——— —— e — g ——— = - " —_————— - — }] I —_———_
7ﬁ \ LOADS PATH AT THE H C()RNE(I;;FE?%%ECI)DRE LOADS FROM THE
PLATFORM
[&TORY SHEARS DUE 10 LATERIL| —_————— LOADS PATH AT THE = TOP TRUSS -1 i WALL
‘ s TOP TRUSS CONNESTION
. ; ] CONNECTION u
TR
i ———— H—-—-—-— - —-—-—-—r —-—-—*=
= LOADS FROM THE
i PLATFORM LOADS FROM THE
: — S O | R | . PLATFORM Y
| I —
- I LOADS FROM THE |_ : I
1 PLATFORM
—— Ll -L= ‘ —
W | I —-—e R | o S
| |
- | PSR SEp—— | e . I 15 i
ooyt I I
—-—"t | REINFORCED ‘ L= o ___S _______'%b LOADS PATH AT THE
A CONCRETE CORE I | BOTTOM TRUSS
WALL CONNECTION
JE— 1 1 1 =
= R | TS —— ~—]
‘ | LOADS PATH AT THE
| | = BOTTOMTRUSS |- —— o Il
- i nT—-—-"—-—T1 "= | CONNECTION

A Typical section through platforms at the bottom floors and the load path

Tty

Secton of e Embfsed Antanna Staiiess Steel Cokmn

SHEAR STUDS

REINFORCED § ANTENNA COLUMN
CONCRETE CORE g o
WALL — r@&o
§
o O ENCASING TUBE

Slob_thickness increased to 250 em. +

TENSION&COMPRESSION

A typical steel framing plan where large in-plane forces are transferred

Transferred lateral and vertical load of antenna to the composite column and siab
Transferred lateral and vertical load of antenna to the transition zone and RC slab
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DEPREMSELLIK

e Olasiliksal sismik tehlike analizi ve

sahaya 6zel deprem yer hareketlerinin se¢imi.

* Esit tehlike(Uniform hazard) spektrumu

* Kosullu ortalama(Conditional mean) spektrum

Table 6. Modal Characteristics of the Structure (Participating Mass Ratios)

T*

T1#=6.6

T2*=4.4

T3*=0.85

T4*=0.34

Ts*=0.18

Mode

GO 1 Oh s W

Period

sec

6.80
6.40
4.47
4.39
1.22
1.21
0.86
0.83
0.67
0.56
0.56
0.56
0.35
0.34
0.31
0.31
0.29
0.21
0.21
0.19
0.18
0.18
0.18
0.16
0.16
0.14
0.13

Ux

%

44.98
0.00
14.72
0.06
0.59
1.4
14.18
0.00
0.27
0.03
0.60
0.01
4.25
0.07
223
0.04
0.00
0.12
0.59
0.00
4.36
0.4
0.02
0.03
0.24
0.05
0.38

uy

%

0.00
39.90
0.10
19.61
1.41
0.51
0.00
14.74
0.00
0.67
0.04
0.00
0.05
3.67
0.06
3.13
0.00
0.48
0.09
0.00
0.00
0.65
4.08
0.31
0.01
0.06
0.41

Sum UX

%o

44.98
44.98
59.70
59.76
60.34
61.98
76.16
76.16
76.43
76.46
77.06
77.07
81.32
81.39
83.62
83.66
83.66
83.78
84.37
84.37
88.74
88.78
88.79
88.82
89.06
89.12
89.50

Sum UY

%

0.00
39.90
30.99
59.60
61.01
61.52
61.52
76.26
76.26
76.93
76.96
76.96
77.02
80.69
80.75
83.88
83.88
84.36
84.45
84.45
84.45
85.10
80.18
89.49
89.50
89.56
89.97

SPA (g)

250

0.00
0.0

1.0

Comparision of EGM

UHS Records-Mean

CMS4-T4{0.34sn)

---- CMSE-TH0.18sn)
---CMS-T1(8.50sn)

CMS2-T2{4.40sn)

---CMS3-T3{0.85sn)

CMS-ENVE

MEW-Uniform H.S.

Uniform H.S.(Specification Basad)

e —
M T T

20 3.0 40 50 6.0 7.0 8.0 8.0

T (sec)

Comparision of the Earthquake Ground Motions Spectrum

S mmEma e ISR RA A GGA GBS ANBE BB i i i ]

10,0
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RUZGAR ETKILERI R
RUZGAR YUKLERI
« istanbul Yiiksek Binalar Riizgar Yonetmeligi(Agustos 2008) = I
* Yiiksek Frekans-Kuvvet Dengesi Testi (High Frequency Force Balanced) 320 .

Aeroelastic

* Aeroelastik Riizgar Testi

280

240

=]
2
(=]

Aluminum Spine
Strain Gauges @ 3 Levels
r

Levelim)

=
o
(=

120

BO

Shells’
Added Mass

- Base Flexure 40

0 2000 4000 G000 BOOD 10000 12000
Story Forces(kN)
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FOUNDATICON, ENVELOFE-ABS MAY, DIRECTION-13 SHEAR STRESS(MPa)

a8

I RN O T | :
FOUNDATION, ENVELOPE-ABS MAY, M11 MOMENT DIAGRAMENmm) FOUNDATION, ENVELOPE-AB S MAZXK, M22 MOMENT DIAGRAMKNM/ID

U
Lottt

"
My

[ I n— + R
FOUNDATION, ENVELOPE-ABS MAX, DIRECTION-23 SHEAR STRESS(MPa) FOUNDATION, S0IL PRESSURE(DLASDIALLY ] <130 tim?
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/ \
CIKISIV .. ’ H
C
ORIJINAL FORM ARA FORM NiHAI FORM
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EKIRDEK PERDESI( B.A. SAFT) TASARIMI - iC KUVVETLER

CORE SHEAR FORCES

TOWER CORE BENDING MOMENTS
TOWER CORE AXIAL FORCES

Storey
Storey

-500000 100000 200000 300000 400000 [ 60000 [

s
Auiel Forces{kN) Shear Forces(kN) Bending Moment(kNm

——I¥BDYDIXM3 ~ —— IYBDYD2Y M2 —— Wind-max M2 Wind-max M3

WBOND2Y V3 —— IVBDYD2X V2 Wind-max V2 Wind-max V3

—soL —Dl —L VBOYDZXMax = YBOYDZY Max

SHEAR FORCES H1 (X Dir.)

DUZCE-MOR max)
—— DUZCEMDR(min)

DUZCE-MDR-50(max) TOWER CORE TOWER CORE

——— DUZCE-MDR-50(min] ——P=314365 M2- M3 @ CheckPoint
——— KOCAELMZTimax) ——ST5-8-P kNM3 kN-m ——ST58-P kNM2 kN-m M2 (kNm)

——— KOCAELHZT(min)
KOCAELHZT-90(max)
KOCAELHZT-50(min)
IMPERIAL(max)
IMPERIAL(min)
IMPERIAL-90( max)
IMPERIAL-30(min) 276103; 1547928
HECTOR-HEC(max)
HECTOR-HEC{min)
HECTOR-HEC-80(max) \

——— HECTOR-HEC-50(min)
——— HECTOR-22161(max) /
——— HECTOR-22161(min) bz 0 kw ) 3 o UW/ coadooo
——— HECTOR-22161-90(max)
HECTOR-22161.90(min) [Eamant ez "
DENALI(ma)
= DENALI{min) 1000000 10000 003000000 4000000 5000000 5000000 7000000 8000000
——— DENALI50(max) 2754379;0
——— DENALF90(min)
LANDERS-90(max)
LANDERS-90(min) =t
LANDERS(max) R
LANDERS{min) ™ (knm)
== e MEAN(mEX)
MEAN{min)
MEAN-50(max)
= == = MEAN-90(min)

—

7325995; 1547928

45408777777

o teoisor

M3 (kNm)

Storey
P (kN)

000000 4000000 3000000 2000000 1000008 [} 71000000 2000000 3000000 2000000 5000000

o ST
Bending Moment(kNm)

——— DUZCE-MOR{max) = DUZCE-MOR(min) DUZCE-MORIO(Max) = DUZCE-MOR-90(miN) = KOCAELIZT(ae]

IMPERIAL min])

KOCAELLZTfmin) ——— KOCARLLZT90(max]  =mmm KOCAELIIZT90{min) IMPERIAL (max)

IMPERIAL 90(max) IMPERIAL-90(rmin) HECTOR HEC{max) HECTOR-HEC{min) HECTOR HEC-90(max}

HECTOR-HEC-90(min) TOR-22161(max) HECTOR-22161-90(max) HECTOR-22161-90(min)

HECTOR-22161{min)

DENALI(max) DENALI-90{max) DENALI-90{rmin) LANDERS 50(maz)

LANDERS-90{in) LANDERS{max] LANDERS(min) - e MEAN(maY) MEAN|in)
300000 200000 -300000

MEAN.90(max)

MEAN-90{min]
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PAYANDA TASARIMI

BUTTRESS AXIAL FORCES BUTTRESS SHEAR FORCES
BUTTRESS BENDING MOMENT

0000 20000 25000 30000 300 40000 2
2000 200m 20000 o0 soom soom 7o0c0 S0
Axial Force(kN)
Bending Moment
DL ——SDL il VEDYDIX Mok e YEOYDZY sk bl —SDL ——ll ——IVEOYDIXMax ——BDYO2Y M
e — — "
BUTTRESS BUTTRESS
—p=40305.7142857143 M2-M3 ® Check Point
—5T1-P KNM3 kN-m —5T1-P KNM2 KN M2 (kNm) | *,‘
40000 [t -
s o bt el ol =
. : 1 —:sss:m@ 43,27710 1 = . =y
200000 3 =, | [ / hd \ ] =
\63. 137003 . i 200p AN . = e . ]
o —— 1 : : \l___ EEmes i === .
uuuuu I I ] A : g
aeh83, 137003.22299 j ] [ ] s \ 1 = i SEe
§ 50000 ! 5 y M3 [kNm) i i |
= / _ 50000 100000 150000
. 50000 1 ] : I oop / | = '
' / ' ' oo ya | + : - ~+
: =160 / : \;; / J E =
50000 0 100000 150000 200000 | ____/ = Hrp
| Mus.n ! : : : E -
[ 1 l [ | ] P = C
M (ktm) 10000 -1 [T L ——— TR =
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TASARIMI

97 oI TNAN

i S Story  Spandrel  bu(m) d(m) lm) VakN) <15budfrse Check (Eﬁ;‘fﬂ) M, (kNm) V*:(im‘"" <0.22bydfwe Check Vu(kN)  Check
STORY45 51-52 0.40 210 120 92747 4154.46 0K 76.00 3600.00 6000.00 9609.60 oK 6800.3 OK
- STORY44 51-52 0.40 210 120 1609.25 4154.46 oK 76.00 3600.00 6000.00 9609.60 oK 6800.3 0OK
- STORY43 51-52 0.40 210 120 1560.73 4154.46 oK 76.00 3600.00 6000.00 9609.60 oK 6800.3 0OK
STORY42 51-52 0.40 210 120 147721 4154.46 0K 76.00 3600.00 6000.00 9609.60 oK 6800.3 OK
STORY41 51-52 0.40 2.10 120 1421.78 4154.46 oK 76.00 3600.00 6000.00 9609.60 oK 6800.3 OK
STORY40 51-52 0.40 210 120 135403 4154.46 oK 76.00 3600.00 6000.00 9609.60 oK 6800.3 0OK
STORY39 $1-52 0.40 210 120 132270 4154.46 oK 76.00 3600.00 6000.00 9609.60 OK 6800.2 0K
STORY38 51-52 0.40 2.10 1.20 1283.98 4154.46 oK 76.00 3600.00 6000.00 9609.60 oK 6800.3 OK
STORY37 51-52 0.40 210 120 124923 4154.46 oK 76.00 3600.00 6000.00 9609.60 oK 6800.3 0OK
STORY36 $1-52 0.40 210 120 1248.36 4154.46 oK 76.00 3600.00 6000.00 9609.60 OK 6800.2 0K
. STORY35 51-52 0.40 210 1.20 1232.35 4154.46 oK 76.00 3600.00 6000.00 9609.60 oK 6800.3 OK
STORY34 $1-52 0.40 210 120 1203.94 4154.46 oK 76.00 3600.00 6000.00 9609.60 OK 6800.2 0K
STORY33 $1-52 0.40 210 120 1147.75 4154.46 oK 76.00 3600.00 6000.00 9609.60 OK 6800.2 0K
STORY32 $1-52 0.40 210 120 88293 4154.46 0K 76.00 3600.00 6000.00 9609.60 oK 6800.2 OK
STORY31 $1-52 0.40 210 120 722.16 4154.46 0K 76.00 3600.00 6000.00 9609.60 OK 6800.2 0K
STORY21 $1-52 0.40 210 120 1086.24 4154.46 oK 76.00 3600.00 6000.00 9609.60 OK 6800.2 0K
STORY20 5152 040 240 120 125401 415446  OK 7600 360000 600000  9609.60  OK 68003  OK
STORY19 $1-52 0.40 210 120 1343.12 4154.46 0K 76.00 3600.00 6000.00 9609.60 OK 6800.2 0K
STORY18 51-52 0.40 210 120 1460.28 4154.46 0K 76.00 3600.00 6000.00 9609.60 oK 6800.3 OK
STORY17 5152 040 240 120 148271 415446  OK 7600 360000 600000  9609.60  OK 68003  OK
STORY16 51-52 0.40 210 120 1465.11 4154.46 oK 76.00 3600.00 6000.00 9609.60 Ok 6800.3 OK
STORY15 51-52 0.40 210 120 1513.29 4154.46 0K 76.00 3600.00 6000.00 9609.60 oK 6800.3 OK
STORY14 5152 040 240 120 145563 415446  OK 7600 360000 600000  9609.60  OK 68003  OK
STORY13 51-52 0.40 210 120 1175.82 4154.46 oK 76.00 3600.00 6000.00 9609.60 Ok 6800.3 OK
BASE1 51-52 0.40 210 120 225392 4154.46 0K 76.00 3600.00 6000.00 9609.60 ok 6800.3 OK
BASE2 $1-52 0.40 210 120 218494 4154.46 0K 76.00 3600.00 6000.00 9609.60 Ok 6800.2 OK
BASE2 51-52 0.40 210 120 1829.12 4154.46 oK 76.00 3600.00 6000.00 9609.60 Ok 6800.3 OK
BASE4 51-52 0.40 210 120 1617.69 4154.46 0K 76.00 3600.00 6000.00 9609.60 ok 6800.3 OK
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g "= =

PODYUM, PLATFORM VE SEYIR TERASI CELIKLERI

i

Podyum : +8.00;+13.50 kotlari arasi ¢gelik ¢ati

Platform: +40.50;+99.00 kotlari arasi ¢elik dosemeleri

Seyir Terasi: +144.00;+202.50 kotlar arasi ¢elik dosemeleri

Lineer kabul edilerek, non-lineer analizler sonucu dayanim

limitleri kontrol edildi.(Strength Section Limit)

Servis durumlari kontrolii AISC’ye gore yapildi.

Steel Design Guide Series

Floor Vibrations
Due to Human Activity

Observation Level Steel Column Strength Section Limits

Rasit Comlek 18/31
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11

GECIiS BOLGESI CELIKLERI - TANIMLAR

> —=ER)
* +202.50;+220.50 kotlari arasinda yer alir. 7 N
* Merkezi caprazli gelik cercevelerle teskil edilmistir. ® © e |
 Sekizgen formdaki egimli kolonlar iki kat boyunca(9.00 m) betonarme e \—) B
cekirdege gomiilmiustiir. X S = 7

Celik anten ile betonarme ¢ekirdek arasinda rijit bir baglanti saglayarak

A typical steel framing plan of the transition zone

guvenilir bir yik akisi saglar. [N

STEEL BEAMS | ' A

Kolonlar lineer elastik modellendi ve PMM dayanim limitleri(Strength

N STEEL BRACES
ST R HEB500

Section Limit) ile kontrol edildi. ! .

* Kirisler iki ucunda kesme mafsali kabulii ile inelastik modellendi. AN coomms

HD400X818

* Caprazlar ise eksenel mafsal kabulii ile inelastik modellendi.

EMBEDDED STEEL
COLUMNS
{

Transition Zone Section

Rasit Comlek 19/31
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INSAAT MUHENDISLERI ODASI

GECIiS BOLGESI CELIKLERI

COMPONENT PROFERTIES

[ oslasic | Elatic | CrossSects
Mateisls | Stiength Sects | Compound
Type [PMZM3 Stiength Section, Steel S|

WaA[] | Choose tpe ond name to

ﬂ edit an existing sechon. &
Name [FAODTBCOL :‘.
i‘ Puge | Rename ,M Fite

LengthUnit fm— ForceUint [k

Status [Saved
Close Brooh | | samens | |
Symmetry. Use Cioss Section
* Yes € " Yes & Mo
Upper/Lower Bounds
" Yes & Mo
" Import Components | Export Companents

@ Selected components of this ype:

Irpoet
€ a1 components of o lypes.

[
4008404 008403
2008404 6002403
-1.00+04| 5006403
° 4006403
1.00E404 i P
2.00E+04 : 2006403
3.00E+04 -
| - = 1008403
400E404 i .
U 300E3  600E-D3 0 3008403 800E~03
Sechon and Dimensions | Mominal Stiength | Capaciy Factors | UL Bounds
Basic Strengihs
Tension Compression Auis 2Bendng  Aois 3 Bending
4067 3663577 37288 75114

Interaction Suifsce Parameters [Steel Type)

P exponent, Alpha, fos Compression
P exponent, Alpha, for Tension

PMZInesction [2 PM3Intessction [2
PMZIneraction |2 PM3Intesaction [2
Min 1.0, Masc 5.0 Supgested = 20

M exponent, Beta, for PM interaction [2
Min 1.0, Max 5.0 Suggested = 1.0

M expornient, Gamma, for MM interaction [1.4
Min 1.0, Max50 Suggested =14

Typical Strength Section Definitions for Columns in Transition Zone

- N.L. MODELLEME

REVIEW INELASTIC COMPONENT PROPERTIES

113804
1.00€+04
Component type = V273 Shes Hinge. Disglacement Type by
Component name = [TRANS BEAM-400%4221 7508403
LenghUnit= fm Force Unk = N 625803
5.00€+03
Close 375€403
2506403
This is a eview mode on. You can not 126803
change component pecpestes in this mode. i
0 4.00€-02 8.00€-02 1.206-01 1.60€-01 2.00E-01
Defomaion Capachies | Cychc Degiadation it Upper/Lowes Bounds
ection and Di B FD , 1 Stiength Loss
F = shear force. D = shear displacement acioss hinge.
Actions FU
Ade2ec Depends on il force? @ No €
e 21 AkagAsuis2  Along Asis 3 Asial foeces
[ FC
Shea Stiength
ENES 10052
FT 1
Deformations Tilineas Behavioe
Tens oury [T [T Rato FY/FU
ox [2 2
Shape of Yiekd Sufsce

Exponent for F2F3 nteraction | 1.1

] | ooy | _ona |

A typical Shear Hinge F-D Relationship for Beams in Transition Zone

| REVIEW INELASTIC COMPONENT PROPERTIES
Zormponent ype = V23 Sheas Hige, Displscement Type
Sormponent name = [TRANS BEAM 4004221
LenghUnt= o Force Unt= N
o ]
This i 3 teview mode only. You can ot
change component properties in this mode.

Level Plot
calleca i
cqllEem
c2
c3
ca
cs
0 4.00€-02 8.00€-02 1.20€-01 1.60€-01 2.00€-01
[ Section and Dimensions [ "F-D Relationship B Strength Loss
Deformation Copacities | Cyche Degradation 1 Upper/Lower Bounds
Capaciies along Avis 2 Capaciies along Avis 3

Rato of Axis 3 capacily to Awis 2
capacity (the same for ol levels)

—

Paste | |

Copy | Clea

Acceptance Criteria for Beams in Transition Zone

[T CaNFORENT FROPERTIES

Inelstc | aic | Comsear
Matesinls | Stength Secis Compound
Tye [irslneic Shoel Mistpeal Buchin =12

Choose tyom and rame o
H| @ (Fmmmsr
LTLL) 5 I55-EFIHE 5008 H

Tent ot Hhes

@ o | e

LerghUnt [m  Focelnt [iN

Fibes

Status [Saved
Grgh | | swers |
Shape of Feelstionthg
& PP
s
Sten Capaciies
" Yer ™ Mo
Sengh Low
© Ye: % No
Uppee/Losens Bourcls
i~ Ye: @ No
Import Components | Expot Conporents
R Secedcompmenticlthis o
4 comporenis of sl ypes
| COMPOMENT PROPERTIES
Inelast: | Elahe | CssSech
Matesialy | SwengthSects Compound
Tygm [Iraipete: Stoel Material Bucking -2

(oo ype and name o
B WD | e

2|

Hoame [355-EPIHESI0BH |
T st e Fitt

88 | g | onane ]

Lengthint [m Force Unt [k

Stahue [Saved

(Cioce Gueph | Plot Locps | Save as

Shape of Felsfonth
& £8P
-

Shan Capacities.

" Ye o

ShengthLoss
© Yer & Ne

Upper L owee Boursts
© Yes & No

~ Ne

lmport Companents |

 Selected components of thi type.
) components of ol ypest

Imgecn

Evport Componeris

ystereric Loop | Uppes/Lower Bounds 1
Basic Felstionshi 1 | Stan Capaciies
F = stiess. D = stagin.
. Teniaon [+] Sbasset Cormpen [1] Sheans.
wkive =
— . Fu (30500 T
mru [03
Stitress, KO Tonuon [+] Shans. Commgen [-] Shans.
Modikar, €[00 L [nocss ] 1.5Dy
R 0010 8.0Dy
o [0z ] o 01 |
Level
= &
©1
©2
ol ;
'} A
cs \
° 500E-02 1.006-01 150601 200851
Hystmess: Looe, 1 Uppet/Lowet Bounds 1
Base Felsionihp 1 ShenghLoss 1 Straim Capacities
0.5Dy
7.0Dy

Definitions and Acceptance Criteria of the inelastic buckling steel material
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GECIiS BOLGESI CELIKLERI — D/C ORANLARI

Transition Zone Beams Transition Zone Braces

Transition Zone Columns

Usage Ratios in X Dir.(Mean+a) LS Performance Level D/C Ratios.(Mean) LS Performance Level D/C Ratios.(Mean)
) . . 22050 ®
—_— 22050 @ L
- - . 216.00 S 21600 ®
3 2 g
B 2150 | - 2 21150 o e s M50 ®
[ [=]
5 = =
i =
207.00 - | A700 & 20700 -
0250 - - 20250
. - . 0250 = >
000 0.20 0.40 050 0.80 100 1.20 0.00 020 040 ) 0.60 . 0.80 1.00 1.20 0.00 0.20 0.40 0.60 .80 1.00 130
n i (| DyC Ratio
Strength Section Usage Ratio D/C Ratio
Steel Columns Strength Section Usage Ratios in Transition Zone at X Direction 4001 Baams LS Performance Level D/C Ratios in Transition Zone Steel Braces LS Performance Level D/C Ratios in Transition Zone
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INSAAT MUHENDISLERI ODASI

ANTEN CELIKLERIi - TANIMLAR

* +220.50;+365.50 kotlari arasinda yer alir. :\:WL\ B

* Dismerkez caprazli(Bag kirisli) celik ¢ergcevelerle teskil edilmistir. 4% Q%’ :

* Kolonlar lineer elastik kalacak sekilde tasarlandi. i! % Bl

* Kirigler iki ucunda kesme mafsali kabulii ile (celik bag kirisi gibi) % ﬁ/i—
Nep——

inelastik modellendi.

PLAN +273.500
50

Antenna Plan

HD400x900 Column and HE360B Beam Sections of the Antenna

+310.50

All Beams H360B

+211.50
Composite Column
+202.50

3-D view of the antenna

Configuration changes at this level

All Columns HD400X900

Rasit Comlek
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ANTEN CELIKLERI - N.L. MODELLEME

| COMPONENT FROFERTIES

lewdastic 1 Elaita: | Crous Sects
Moendh | Stengih Sects | Compaund

Type [F-M2M3 Strargth Section, Steel jﬂ
Chasoe lypa and narme 1

il B0 | o3 ' onig sockn. 3|

Name |HDA00:300-1 |

ﬂ e nm’M Fer
LengthUnd [m  Focelnt kN

Stabus [Saved

Close Geagh | | savess | |
Symmetsy Lise Croes Section

& Yes ©  Yes & Mo
UpperNLowres Bowreds

" Yoz & Ho

Import Components | Evport Components

% Seleched comgonents of this ype

I t
™ All components: of al types. it

P
-£.00E=04

4 00E+04

.2cnsvnxl \_

] 500E00 1.00E-0¢

| Sextion sned Dimensiors: MNominal Strength

Bac Strengthe

Intesaction Suface Parameters [Sheel Type]

M exponent, Bets, for P intesaction [1.1
M 1.0, Mes 5.0 Suggested = 1.0

u3
1128+04
100604 |
BTSE-03 :

7208-00
&0 |
S.00E+03 |
3TEE-02

2508-03 |
128000

] w2

0 5.00E03 1.00E+04

1 CopscpFackes | UM Bourds

#ogt 2 Bending Aot 3 Bending

Tension Compeession
5134 02 TS 54127 e

P exponent. Apba. for Compenssion  PM2lntesaction 2 P Irteraction [2
P eponent. ks, T Tenson PMZinteenction |2 PE3 Iebernction |2

Min 1.0, Max 5.0 Suggested = 20

M espanent, Gamma, bor MM inberaction [14
Min 1.0, Max S0 Suggested = 1.4

Typical Strength Section Definitions for Columns in Antenna

| COMPONENT PROPERTIES

[ Matwrids | SuenghSects | Compeurd
Inslastic | Elasic | CiossSects

Type (V23 Shom Hrg Displacamard Trpm. =] 42|
x] m ] Choose lype and name to

Pl e ot o eatng Component g

Mame |ANTEN-FIRHEBIGD1 5355 j
Tt i ket

@ | poe | Roosme [ e |

LengthUet [m FoceUnd [iN

Stons [Faved [ DctomaonCopacties | CyckDegodson |
Section ard Dimersiors. | F-D Rckationship 1
Gragh | | savens | |
F = thess lorce. O = thear dizplacement acioss hinge.
Shape of elationship Use Cioss Section 5
Actiona FU
& EPE * res Ad 2o e e (T 12
© Tiines © No Hate i PO o]
[— Diloemation Capaciins FC
@Yo N & Yer C Mo Fo [Tote =)
Stength Loss Cyckc Degradsion Fr
C e O M @ Mons
Defcamaiions
UppeiLomes Bounds (LS DU (3t FO)
™ e

ox |2 2

Shape of Yield Sufsce
Exporent fox F2 3 intesaction [ 1.1

Import Componants | Ewport Comporents

¥ Selected components of his ype
r gt

of ol ypes: J

Tairweas Bishavion
Featio FY/FU

o | cox |

A typical Shear Hinge F-D Relationship for Beams in Antenna

| LUMPUNENS PIUPER RS

Moeass | SweghSects | Compound T
Inclastic | Elato | Cross Secs i T.\z |
c G a3 |
Type |V2V3 Shear Hinge, Displacement Type - QJ a |
2
e n Choose type and name o
Z‘J___J odt an essting component 2| 3 |
ca |
Name [ANTENKIRHEB 2015355 ~ P [
Tt fox fiker
@ | Puge | Rewme [ Fae |
0 00€-02 800802 120601 180801 200€-01
LenghUnt [ ForceUnt kN e
Statas [Soved 0 [ ] Stengh Loss
Deformation Capacities | 1 Uspet/Lowes Bounds
Close Gragh | | soveas | |
Shape of Relationship Use Cross Section
SRR g Capaciies song Aoks 2 Capaciios song Ak 3
=
B il Level Capacty Rato of Avas 3 capaciy to At 2
the k k)
Symenetry Defomation Capacties 0.005xe [ Too=s ] Sepacky 16 s o Mlevehl
@ Yes @ Yer  No 0.08xe 1
Stength Loss Cyeke Degradsticn
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Ugpee/Lower Bounds € YULRX
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Import Components | Export Compererts

@ Selactad components of this ype.
ca
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Acceptance Criteria for Beams in Antenna

Rasit Comlek

23/31



1. YUKSEK YAPILAR SEMPOZYUMU
04 — 05 MAYIS 2023 iISTANBUL

TMMOB

INSAAT MUHENDISLERI ODASI

ANTEN CELIKLERiI — D/C ORANLARI

Elevation of Nodes
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Antenna Beams

LS Performance Level D/C Ratios.(Mean)
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[ ]
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Steel Beams LS Performance Level D/C Ratios in Antenna
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On Yiz Arka Yiiz
@ Yerdegigtirme Olger

/; Sekildegigtirme Olpar

Numune iizerine yerlestirilen sekildegistirme ve yerdegistirme dlcerler

=T eaMLca
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N M‘A\,Ww\vﬂv;\f\v/\M\ﬂ MMMMM
WWWWWVW

0 2000 4000 G000 8000 10000 12000 14000
Adun Sayvisi
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a) Uygulanan yerdegistirme protokolii
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Kuvvet - goreli kayma agisi iligkisi

b) Bag kirisi gévdesinde kaydedilen kayma yerdegistirmesi
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30 mm kalinhginda celik tiip ile ¢evrili 8.00 m
yiiksekligindeki kompozit kolon, anten yiiklerini
glivenli bir sekilde +202.50 kotundaki

250 cm kalinliginda désemeye aktarmaktadir.

Celik anten kolonunun déseme kotundan itibaren
bosluk birakilarak, betonarme dosemeye
ankrajlanmasi engellenmistir.

Doésemeye yiik aktarimi sadece betonarme kolon ile
saglanmaktadir.

Boylece deprem etkilerinde betonarme kolonun

akmasi(lineer 6tesi davranisi) saglanmistir.

ANTEN CELIKLERI - KOLON-DOSEME BAGLANTISI

Reinforced Concrete Column
LS Performance Level D/C Ratios.(Mean)

Concrete Column Tension Strain vs. Strain Capacity Limit

Saction of the Embfded Antenna Stainless Stee! Column

" SHEAR STUDS
ANTENNA COLUMN

ENCASING TUBE

Transferred lateral and vertical load of antenna to the composite column and slab

Rasit Comlek 26/31



1. YUKSEK YAPILAR SEMPOZYUMU TMMOB
04 — 05 MAYIS 2023 ISTANBUL INSAAT MUHENDISLERI ODASI

ANTEN CELIKLERI - KOLON-DOSEME BAGLANTISI

+202.50 LEVEL DISPLACEMENT DIAGRAM

— 1164-Y-KOCAELI-2

Displacement(m)

Time(sec)

ROTATIONAL COMPONENT OF ACCELERATION AT LEVEL +202.50

~———1164-Y-KOCAELI-2

20

Rotation(rad/sec?)

Time(sec)

Rasit Comlek 27/31



1. YUKSEK YAPILAR SEMPOZYUMU

TMMOB
04 — 05 MAYIS 2023 ISTANBUL INSAAT MUHENDISLERI ODASI
ANTEN CELIKLERI - DIGER KONTROLLER
2990 .
£5.4 &4 [r
T L 442 | L 437 | )
= Original Column Corroded Column
J — :
. 3 g
= g 1.5 s 7.5
% "
| —— =
Section of the Antenna Composite Column > ITS_D.GA 295 |
=— ) Overlapped Perimeter Length of Two Columns Ongnal Beam Cortoded Beam
lerj E) <—-T—/ Original and Corroded Section of The antenna columns and beams
r 180 [ 150 1 Antenna Columns Antenna Columns
Usage Ratios at X Dir{Mean+a) Usage Ratios at X Dir.[Mean+g)
- - Z T
g N - N N Y o C!
D T e S
@ m= T =
= s
Plan View of the All Antenna Columns TR .im . w “ oo -—':‘ﬁb e w 1:
Shear Reinforcement Configurations Performance Evaluation of the Columns Corrosive Section in X dir. under Set-2&5et-3 Event
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GORELi KAT OTELEMELERI - TASARIM ASAMASI-1

Maximurn Story Drift
202.50
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o
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i
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—Ex Limit ——B9 —— Wk ——Wy

Maximum Story Drifts of RC Tower Maximum Story Drift Ratios of Antenna
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GORELi KAT OTELEMELERI - TASARIM ASAMASI-2

MAXIMUM STORY DRIFT Story Drift vs Adjusted Drift
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TESEKKURLER...
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