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2.3.4. Yatay Elastik Tasarim Spektrumu
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Turkiye Deprem Tehlike Haritalari
interaktif Web Uygulamasi

. Tablo 2.1- kisa periyot bol. Yerel zemin etki katsayisi Fs

4| Ss<=0,25 $5=0,5 Ss>=1,5
ZA 0,8 0,8 0,8
ZB 0,9 0,9 0,9
ZC 13 1,3 1,2
D 1,6 14 1
ZE 2,4 1,7 0,8
ZF SO SO SO
D 1,6 1,4 1
7!‘/8795 348
DEPREM ETKIiSi ALTINDA BINALARIN TASARIM RAPORU
Proje Adi : SUNUM
Proje ili .-ITZMiR ! Enlem : 38,266701 Deprem Y.H Diizeyi : DD-2 |pD-2 ﬂ Tablo 2.2- 1,0sn periyot bol. Yerel zemin etki katsayisi F1
Proje ilgesi : MENDERES Boylam : 27,226589 Yerel Zemin Sinifi : ZD yi») - 4| S1<=0, S1=0,4 $1=0,5 S1>=0,6
2 ZA 0,8 0,8 0,8 0,8
Tiirkive D Tehlik ; i if Web L Verileri
2 ? . ZB 0,8 0,8 0,8 0,8
Yatay kége periyot Diisey kése periyot
DD-1 Diizeyi: Ss: 1,863 $1: 0475 PGA: 0,746 PGV: 45713 TA: 0,093 TAD: 0,031 ZC 1,5 1,5 1,5 14
Fs: 1 F1: 1,825 SDs: 1,863 SD1: 0,866875 18:"0.465 TBD: 0.155 ZD 2,4 1,9 1,8 1.7
DD-2 Diizeyi: : 0,407 : 23,979 0, ZE 4,2 2,4 2,2 2
L4
: 1,00296 : 0,515328 TB: 2‘4:1 7F O O O O
DD-3 Diizeyi: : 0,163 : 9,504 TA: 0,081
: 0,5814952 : 0,2352 18:'0.404 L, =8 L L L7
DD-4 Diizeyi: Ss: 0,285 $1: 0,074 PGA: 0,119 PGV: 7,039 TA: 0,079 TAD: 0,026
Fs: 1,572 F1: 2,4 SDs: 0,44802 SD1: 0,1776 TB: 0,39 TBD: 0132
TL: 6,0 TLD: 3,0
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2.3.5. Diisey Elastik Tasarim Spektrumn

T
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(2.5)

4.4.3. Diisey Deprem Etkisi

4.4.3.1 - DTS=1. DTS=1a, DTS=2 ve DTS=2a olarak suuflandirilan ve asagdaki elemanlan
igeren binalarda diisey deprem hesabi, bu elemanlarin verel diigey titregim modlar esas almarak
sadece bu elemanlar igin 2.3.5’te tanimlanan diigey elastik tvme spektrumu’'na gore 4.8.2°de

verilen yontemle yapilacaktir. Diisey deprem etkisi Eéa ‘in bu sekilde hesabinda tiim tasiyic:
sistemler icin R'I= 1 ve D =1 almacaktir.
(a) Acikliklarimin yataydaki izdiistimii 20 m veya daha fazla olan kirisleri iceren binalar,
(b) Acikliklarinin vataydaki izdiistimii 5 m veya daha fazla olan konsollar: iceren binalar.
(c) Kirislere oturan kolonlar: iceren binalar,
(d) Kolonlan diiseye gére egimli olan binalar,
4.4.3.2 — 4.4.3.1 de belirtilen elemanlarin dismdaki tasiyic: sistem kisimlarinda ve 4.4.3.1°deki
tamumn disinda kalan binalarda diisey deprem ethist Eéz) . zel bir hesap yapilmaksizin.
Denk.(4.10) ile yaklasik olarak hesaplanacaktir.

EP ~ (2/3)Sp G (4.10)

Diisey Elastik Tasarim Spektrumu
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Tablo 3.1 ~|Bina Kullanim Siiflar1 ve Bina Onem Katsayilar

Bina
Kullanim
Smfi

Binamn Kullamm
Amaci

Bina Onem
Katsayisi

@

BES=1

Deprem sonrast kullanim gereken binalar,
insanlarin  uzun siireli ve yogun olarak
bulundugu binalar, degerli esyanm saklandiz
binalar ve tehlikeli madde iceren binalar

a) Deprem sonrasinda hemen kullamlmas: gerekli
binalar (Hastaneler, dispanserler, saglik ocaklan,
itfarye bina ve tesisleri, PTT ve diger haberlegme
tesisler. ulagim istasyonlar ve terminalleni, enerji
iiretim ve dagitum tesisleri. vilayet, kaymakamlik
ve belediye yonetim binalari, ilk yardim ve afet
planlama istasyonlari)

b) Okullar, diger egitim bina ve tesisleri. yurt ve
yatakhaneler, askeni kaslalar, cezaevlen, vb.

) Miizeler

d) Toksik, patlayict. parlayics. vb. ozellikler: olan
maddelerin bulundugu veya depolandigi binalar

BKS=2

insanlarin  kisa sireli ve yogun olarak
bulundugu binalar

Alisveris merkezleri, spor tesisleri. sinema. tiyatro,
konser salonlan. ibadethaneler, vb.

BES=3

Diger binalar

BES=1 ve BES=2 i¢in verilen tanimlara girmeyen
diger binalar (Konutlar, 1sverleni, oteller, bina tiirii
endiistr1 yapilar1, vb)

Tablo 3.2 — Deprem Tasarim Smiflar: (DTS)

DD-2 Deprem Yer Hareket: Diizeyinde Kisa
Periyot Tasanm Spektral Ivme Katsayis: ( S5, ) BES =1

Bina Kullamm Simfi

BEKS=23

Spg=0.33 DTS =4a

DIS=4

0332 5,,< 050 DIS=3a

DIS=3

0.50< Sy = 0.75 DTS=2a

DTIS=2

0.75 = Sy DTS=1a

DTS=1

= -
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3.3.1. Bina Tabani ve Bina Yiksekligi

3.3.1.1 — Asagda (a) ve (b)'de verilen kosullarm her ikisimi de saglayan bodrumiu binalar’da
bina tabam. bodrum perdelerinin iist kotundaki kat désemesi seviyesinde tammlanir.

(a) Ryjit bodrum perdelerimin binay: her taraftan veya en az iic taraftan ¢evrelemesi,

(b) Birbirine dik bina eksenlerinin herbirinin dogrultusundaki hakim titresim modunda. bodrum
katlar dahil binamn tiimii 1¢in hesaplanan dogal fitresim perivodu’nun, aym tasiyic: sistemde
zemin kat dbésemesi dahil tiim bodrum kiitleleri hesaba katilmaksizm aym dofultuda
hesaplanan dogal titresim periyodu™na oranmin 1.1"den kii¢iik olmast (T, g <1.1 T ) -

3.3.1.2 — 3.3.1.1'de verilen kosullardan herhangi birini saglamayan bodrumlu binalar ve
bodrumsuz binalar’da bina taban temel tist kotunda tanimlanar.

3.3.1.3 — Deprem hesab: bakimndan bina yiiksekligi Hy . 3.3.1.1 veya 3.3.1.2°ye gore

tamimlanan bina tabani’ndan itibaren 6Sleiilen yiikseklik olarak tanimlanir. Bu tanimda. cati
désemesinin lizerinde yer alan asansér makine dairesi ve benzen kiiciik kiitleli uzantilar dikkate
almmayabilir.



Tablo 3.3 — Bina Yiikseklik Smflar ve Deprem Tasarim Smiflarina Gore Tanimlanan
Bina Yiikseklik Arahklan

) Bina Yiikseklik Smiflan ve Deprem Tasarim Simflarina Gére
Bina Tanimlanan Bina Yiikseklik Araliklari [m]
Yitkseldik Smifi
DTS= 1.1a.2.2a DTIS= 3.3a DTS= 4. 4a

BYs=1 H, =70 Hy =91 H,y =105
BYS=2 56 <Hy =70 T0< Hy, =91 | 91<H, =105
BYS< 3 42 < Hy <56 56<H, <70 | 56<Hy <91
BYS_ 4 28< Hy 542 42 < Hy <56
BYS= 5 17.5<H,; =28 28<H, =42
BYS< 6 10.5 < Hy €175 17.5 < Hy, <28
BYS< 7 7<H, <105 10.5 < Hy <175
BYS= § Hy =7 Hy =105

Tablo 3.4. Deprem Tasarim Simiflarma Gore Yeni Yapilacak veva Mevcut Binalar Icin
Performans Hedefleri ve Uygulanacak Degerlendirme/Tasarim Yaklasimlar:

(Yiiksek Binalar Disinda — BYS =2 2)

(a) Yeni Yapilacak Yerinde Dékme Betonarme, Oniiretimli Betonarme ve Celik Binalar

Deprem DTS=1.1a".2,2a" 3. 32. 4. 4a DTS =1a®, 2a®)
Y_?r H'_ Normal Performans | Degerlendirme/Tasarim || Ileri Performans | Degerlendirme/Tasarim
Diizeyi Hedefi Yaklasim Hedefi Yaklagin
DD-3 — — SH SGDT
DD-2 KH DGT® KH DGTE®
DD-1 — — KH SGDT
(1) BYS>3
(2) BYS=2,3

3.5.2.2 — Bolim 8'de tanimlanan tam ard-germeli dniiretimli binalarin 6n tasarmu DGT

vaklasinu ile, kesin tasarimi ise 8.4.37¢ gore SGDT yaklasimi ile yapilacaktir.
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B. ONURETIMLI BETONARME BINA TASTYICT SISTEMLER]

Bl. Siineklik Diizevi Yiiksek Tasiao Sistemler

Bll. Deprem etkilenmn tamamumm baglanblan moment aktaran
stingklik ditzeyi yitksek Sniretimli gergevelerle karsilandiz binalar
MABI, MAB? tipt moment aktaran baglanhlar:

MAB3, MABY i1 moment aktaran baglanhlar:

BYS=4
BYS=6

I b
L

B11. Deprem etkilerinin baglantlan moment aktaran sinekdik dizeyi
yilkzek dntiretimh gerceveler ile, stineklik dizeyi vilksek yerinde dékme
bag kingli (bogluklu) betonarme perdeler tarafindan barlikte
karpilandin binalar (Bkz 4.3.4.5)

AMABIL MAB? tipn moment aktaran baglanhlar:

MAB3, MAB4 tipi moment aktaran baglantilar;

BYS=2
BYS=6

Pt b
o

B13. Deprem etkilenimin baglantlan moment aktaran simeklik dieyi
vitkzek tniiretimbi cergeveler ile, simeklik diizeyi yilksek yermde dokme
bogluksuz betonarme perdeler tarafindan birlikte karplandis binalar
(Bkz4.3.4.5)

MABI. MAB?2 tipt moment aktaran baglantbar:

MAB3. MABJ tipt moment aktaran baglantilar:

BYS=12
BYS=6

s b
L

B14. Diigey vilklenn baglantilan mafsall Gniretimii ve ki degrultulu
gergeveler ile. deprem etlalennin tanxaminm ise stinaklik dizeyi yilksek
yernde dékme boghiksuz ve'veya bag kingh (boghikla) betonarme
perdelerle karsilandign binalar

2 BYS=7

Bl5. Deprem etkilennin tamammmn gah diizeyindeki baglantilan
mafsall olan ve yitksekligi 12 m’y1 gecmeyen simeklik diizeyi yilksek
kolonlar tarafindan karsilandif tek kath bmalar

Bl Siineklik Diizevi Karma Tazmie Sistemler (Blz. 4.3.4.1, 4.3.4.6)

BIl. Deprem ethkilerinin baglantlan moment aktaran sinefkdik diceyi
smrl: Gnfiretiml cergeveler ile. simeidik dizayi yilksek yerinde dkme
bag kingli (boshukin) veya bogluksuz betonarme perdeler tarafindan
burlikte karsilandign binalar

MABI. MAR2 tipi moment aktaran baglanhlar:

MAB3, MABY tipt moment aktaran baglantlar:

n

BYS= 5
BYS=6

[
e

B3. Siineldik Diizevi Smmrh Tasma Sistemler (Blz 4.3.4.1, 43.4.7)

B3l. Deprem etkilerinin tamsmmn baglantlan moment aktaran
siinellik diizeyi simirl Gniiretimbi gercevelerle karqlandig binalar

2 BYS=3

B32. Deprem etlalerinin baglantlan moment akitaran simekdik diizeyi
sl oniretimli cergeveler ile, yerinde dokme siinekdik diizeyi simmrh
boghiksuz betonarme perdeler tarafindan birlikte kargilandiz bimalar

(B8]

BYS=7

B33, Deprem yiiklenmin tamamunm éniretimb betonarme ditgey qift
cidarh paneller tarafindan karsilandii simeklik ditze)t somrl binalar

=)

BYS=6

B34. Deprem yilklennin tamsmmmm éniiretiml betonarme diigey tek
cidarh paneller tarafindan karsulandify simeklik difzeyd simerf binalar

2 BYS=7
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A - PLANDA DUZENSIZL IK DURUMLART

Dl
Maddeler

Al - Burulma Diizensizligi: Birbmne dik iki deprem degniltusmun
hethang: biri icin herhanm bir katta en biiyik géreli kat Stelemesinin o katta
aym dofrultudaks ortalama gireli Stelemeve oramm ifade eden Burulma
Dhizensizligi Karsayin my n 1.2 den biivik olmas: durumm (Seldl 3.1)
[n, =(a™)__ /@A™ _ =12]. Gdreli kat Grelemelerinin hesabr, £ %3 ek
digmerkezlik etlileri de gazéniine almarak, 4.7 ye gére yvaplacakamr

A? —Diseme Stirelsizlilderi: Hethang bir kattaki dosemede (Seldl 3.2);

[ — Merdiven ve asansdr boshuklan dahil, beghuk alanian toplammmm kat briit
alamnm 1/3 imden fazla olmas durunm,

I — Deprem viiklennin dilsey tagryicl sistem elemanlarma giivenle
aktanlabilmesim giiglegtiven yerel dégeme boghklanmn bulurmas durumm,
I — Dégemenin ditzlem ig1 njitlik ve dayammmda anl azalmalann clmas:
durmnm

T
i
[
(=)

A3 - Planda Cilantlar Bulunmas: Bna kat planlannda ckmt vapan
ksimlanm birbinne dik iki dogrltedaki boyutlanmn her thisinin de. binanm
o kattmmn aym dogmltulardaki toplam plan beyutlanmn %.20'smden daha
biiyik olnsasi durumu (Seldl 3.3).

T
o=
[
(=)

3.6.2.1 — Al ve B2 tiirii dizensizlikler, 4.6"va gdre deprem hesap yonteminin seciminde etken
olan dizensizliklerdir.

3.6.2.2 — A2 ve A3 fiirii diizensizliklerin bulundugu binalarda, kat dosemelenimin kendi
diizlemleri icinde deprem lkuwvetlerini diisey tasivici sistem elemanlan arasinda glivenle
aktarabildifini gdstermek iizere tki boyutlu levha (membran) veya kabuk sonlu elemanlar ile

modellenecektic (B}(IJSEI) 4.5.6.2 - 3.6.2.2'ye gore A2 ve A3 tiirll diizensizliklerin bulundugn ve/veya dosemelerin rijit
divafram olarak g.a.hgplgsmm ongorilmedigi binalarda ve berpna.{me kirigsiz dogemeli

3.6.2.3 — B1 tiiri diizensizlifinin bulundugu binalarda. gdziniine alman i'inci kattaki dolgu
duvar alanlarmin toplanu bir fist kattakine gore fazla ise. 1o nin hesabinda dolgu duvarlan
gozonlne alinmayacaktir. na'nin en kilgiik oldufu kat dikkate alinarak Q.60 = (n_ ). = 0.80
aralifinda Tablo 4.1°de verilen tasivica sistem davrams katsawisi 1.25(n,)p, degeri ile
carpilarak her ika deprem dogrultusunda da binammn timiine uygulanacaktir. Ancak higbir

deprem hesabi tekrarlanacakfr.

B - DUSEYDE DUZENSIZLIK DURUMLARI

Dgil
Maddeler

Bl - Komsu Katlar Aras: Davanim Diizensizligi (Zavif Kat):
Betonarme bmalarda. birbirme dik ki deprem dogrultusiumm herhangi
binnde. herhangi bir kattaki toplam edli kesme alam "mn, bir fist kattala
toplam e!:hﬁ kesme algm’na oram olarak tammlanan Dayanmm Dilzensizligi
Katsayisn v "min 0.80°den kiigiik olmas: durumm.

i, =(E4)/(E4,), <050]
Herhangt bir katta efidli kesme alamnm tammi:

(Z4) =T +(E4) +015E 4,),

Not: 4.9.1.3(b) de tammianan duvarlar igin 4, =0 ahnacakar.

sl
i
i
=]

Bl - Komsu Katlar Aras: Rijitlik Diizensizlizi (Yumusalk Kat):
Birtarine dik ia deprem dogmltusumm herhang bin igin, bodrum katlar
dismnda, herhang bir 1°ine1 kattaks ortalama goreh kat Gtelemesi oranmun bar
st veya bar alt kattaki ortalama géreli kat Gtelemesi oramna bélimmesi ile
tammilanan Rifitlik Diensizligi Katsayrn ms nin 2.0°den fazla olmas
durmmt

[n, =A™ k) AT R ) > 20veya
m, =T AT m)_ > 20]

Gérell kar drelemelerinin hesaby, £ %5 ek digmeriezlik effileri de
gdzimime ahnarak 4.7 ve gdre yapilacakar.

B3 - Tagrcr Sistemin Diisey Elemanlarmun Siiveksizlig:

Tagmyic sistenun diisey elemantanmm (kolen veya perdelern} bazi katlarda
kaldinlarak kirislenn veya guseli kolonlarm fistime veya ncuna ofrtulmasy,
va da fist kattaki perdelerin altta kolonlara oturtulmas: dummn (Seldl 3.4).

3.6.2.4 — B3 tiiril diizensizlifin bulundugu binalara iliskin kosullar asafida (a) ila (d)'de

belirtilmistir-

{a) Kolonlarin binamn herhangi bir katinda konsol kinslerin veva alttaki kolonlarda olugturulan

guselenin fistiine veya ucuna oturtulmasina hichir zaman izin verilmez.

(b} Kolonun ki ucundan mesnetli bir kinge oturmas: durumunda, 4.4.37e gore diisey deprem

hesab: vapilmas: veterlidir.

(c) Ust katlardaki perdenin altta kolonlara oturfulmasina highir zaman izin verilmez.
{d) Perdelerin binamn herhangi bir katinda, kendi diizlemlen icinde kiriglerin iistiine aciklhik

ortasinda oturtulmasma hichir zaman izin verilmez.
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* Bolum 4- Deprem Etkisi Altinda Binalarin Dayanima Gore Tasarimi i¢cin Hesap Esaslari

Rif)= T>T, (4.1a)
TET, (4.1h)

4.3.2.3-3.3.1 de verilen tanima gdre. distan rijit perdelerle cevrelenen bodrumlarnn bulundugu
binalarda. bodrum katlannm bulundufu alt bolimde (R/7) = 2.5 ve D = 1.5 alinacaknr.

4.3.4.2 — Birbinne dik dogrultularda tasivict sistemlerin siimerlik diizeyleri nin aymi olmas:
zomnludur. Ancak birbirine dik dogrultularda farkli R katsayilan ve bunlara karsi gelen D
katsawilan kullamlabilir. Table 4.1°e gfre izin verilen en iist Bina Fikseklit Smif. ik
dogrultuya gore verilenlerin elverizsizi olarak belirlenecektir.

4.3.5. Dayanun Fazlaligl Katsayillarmim Uygulanmasi

4.3.5.2 — Tasiyicl sistem elemanlarmim yiiksek veyva smurl diizeyde siinek davranisia karsi
gelen (egilme momenti, ¢ekme kunvveti ve benzeri) azaltilms ic kuvvetlerin hesabinda Dayanim
Fazlahsr Katsavist kullanmilmavacaktir (D = 1),

4.3.5.3 — Tasiyicl sistem elemanlarinm szinek olmavan davramisina karst gelen (betonarme
elemanlarda kesme knveti, ¢elik elemanlarda birlesimlere etkiven kinvetler ve benzeri)
azaltlnus ic kuvvetler icin Davamm Fazlahg Katsayisi carpan olarak kullanilacaktir (D > 1).
Ancak. siineklik diizeyi viiksek tastyic1 sistemlerde D katsayilan ile biytitiilen i¢ kuvvet]er.
kapasite tasarinn ilkesi'nin geregdi olarak tanumlanmis (izin verilen) kesitlerdeki a/ma durumu
ile wyumlu i¢ kuvvetlerden daha biiyiik alimmayacakfir.

BYS

B. ONURETIMLI BETONARME BINA TASIVICT SISTEMLER]

Bl. Siineklik Diizevi Yiiksek Tasie Sistemler

Bll. Deprem etkilenmn tamanunn baglantlan moment aktaran
stineklik diizeyi yitksek oniiretimli gergevelerle kargilandim binalar
MABI. MAB2 tipi moment aktaran baglantlar:

MARB3 MABY tipt moment aktaran baglantilar:

-1

[N
lon b

BYS=4
BYS:=6

yitkselk tutiretimbi cergeveler ile, siineklik diceyt yitksek yerinde dékme

B11. Deprem etkilennin baglantlan moment aktaran siineklik dieyi

bag kinsh (bogluklu) betonamme perdeler tarafindan birlikte
Larsilandif binalar (Bkz4.3.4.5)

MAB], MAB?2 tipi moment aktaran baglantilar:

MAB3. MAB4 tipi moment aktaran baglantilar:

-1

[
n La

yiiksel tniiretimh cerceveler ile. siineklik ditze)i yiiksek yermde dkme

B13. Deprem etkilerinin baglanhlan moment aktaran sinekdik diceyi

boghiksuz betonarme perdeler tarafindan barlikte karsilandifp binalar
(Bkz.4.34.5)

MABI. MAB? tipi moment aktaran baglannlar:

MAB3. MABY tipi moment aktaran baglantilar:

[
L b

B14. Digey yiiklenin baglantilan mafzalh Gniiretimli ve iki dogrultula
cerceveler ile. d.epremethle:mn tamanumm ise siinakiik diizey r}u.ic:ek
yerinde dokme besluksuz ve/veya bag kingli (boshiklu) betonarme
perdelerie karsilandign binalar

B15. Deprem ethilenmn tamammmn gah diizeymdeki baglantlan
mafsalh olan ve yitksekligi 12 m'yi gecmeyen simeklik diizayi yilkzek
kolonlar tarafindan karslandif tek kath binalar

(=]

Bl Siineklik Diizevi Karma Tasivc Sistemler (Blz. 4.3.4.1, 4.3.4.6)

B2l. Deprem etkilerinin baglantlan moment aktaran siineklil diceyi
sl onfiretimli cereveler ile. simeklik diizeyi yifksek yerinde dékme
bag kirigli (boghukhu) wva bogluksuz betonarme perdeler tarafindan
birlikte karsilandif binal

MABI. MAB? tipi moment aktaran baglantlar:

MAB3. MAB{ tipi moment aktaran baglantilar:

[y
b ln

B3, Siineldik Diizevi Smurh Tasiyie: Sistemler (Blz, 43.4.1, 4.34.7)

B3l. Deprem etkilerinin tamamnin baglantlan moment aktaran
siineklik dizeyi simrh Gniiretimb gercevelerle karplandis binalar

[

BYS=8

B32. Deprem etkileninin baglantlan moment aktaran simeklil diceyi
sumrh Gniretimli pergeveler ile, verinde dékme stineklik diizeyi sinrh
boshuksuz betonarme perdeler tarafindan birlikte karsilandizn “binalar

(=]

BYS =7

B33. Deprem yiiklerinin tamanunm Gniretimli betonarme digey ¢ift
cidarl: paneller tarafindan karstlanchin siimekdik diizeyi sl binalar

(=)

BYS=6

B34. Deprem yiiklerinin tamanmmn éniiretimh betonarme diigey tek
cidarh paneller tarafindan karplandi@ simeklik diizeyi sinarlt binalar

(=]

BYS=7

e ———
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4.3.6. Binalarm Ust ve Alt Boliimlerinde Farkli R ve D Katsayilarimn Kullanilmas:

Ust ve alt boliimlerinde birbirinden farkli R ve D katsayilarimn kullamldig: binalarda 4.3.6.1
veya 4.3.6.2 de verilen kurallara gore hesap yapilacaktir. 3.3.1°de verilen tanuma gore digtan
rijit perdelerle cevrelenen bodrumlarin bulundugu binalarda da bu kurallar uygulanabilir.
Alternatif olarak 4.7.5 veya 4.8.5’te aciklanan kurallara gére de hesap yapilabilir.

4.3.6.1 — 4.7°de aciklanan Esdeger Deprem Yiikii Yontemi ile tastyici sistemin timii (éisz béliim
+ alt boliim) gézoniine alinarak yapilan hesapta:

(a) Ust boliim’deki tasiyict sistem elemanlarmm siinek davramisina Karsi gelen azaltilms ic

kanvetler, tist boliim i¢in Tablo (4.1)'den secilen Ry, ve D, Katsayilar ve gdzoniine alman

(X) deprem dogrultusundaki hakim dogal titresim periyodu I;OQ “e bagl olarak Denk.(4.1) den

s Kullanilarak elde edilecektir.

(b) Ust boliim’deki tasiyict sistem elemanlarmun siinek olmayan davramgma Karst gelen
azaltlnus i¢ kuvvetler ise. (a)’da elde edilen i¢ kuvvetlerin D, katsayisi ile carpimndan elde
edilecektir.

(c) Alr boliimdeki tasiyicr sistem elemanlarmin siinek davranisma karsi gelen azaltilims i¢

kuvvetler igin esdeger deprem yiikii azaltma katsayisi (R,),, Denk.(4.4) ile belirlenecektir:

Uygulamali Prefabrik Yapi Tasarimi

_ (R,),
(Ra )alt - _V%)lst_

Bu denklemdeki v® katsayis1 asagida verilmistir:

x _,,X® )
v - Vﬁst £ Vzllt

)
X) _ Vet : ) —1=v® (R, ust
st — (X)) > Vale _( \l‘.‘ast)
For (R

Xx) X)
B(X) _ 0'6Visst Dﬁsl + Van Dalt
alt —

v®
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Yatay Deprem kuvveti
By =+E57 £0.385"
EP® =+03EP + E

Disey Deprem kuvveti
EDP ~ (2/3)Sy5 G
Deprem Etkilerinin Diger etkilerle birlesimi
G+0+02S+Ey +03EP

0.9G+H +E{® - 0.3EY
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4.5.8. Betonarme Tasiyicl Sistem Elemanlarimin Etkin Kesit Rijitlikleri

(S) _ (5 () ) _ M

W =W W4 & .
j ‘G.J+” QJ H.'J

(S)

rq

Tablo 4.3. Hareketli Yiik Kiitle Katili Katsayis1

Binanin Kullanim Amaci

n
Depo. antrepo. vb. 0.80
Okul. 6grenci yurdu. spor tesisi. sinema, tiyatro. konser

5 . 0.60
salonu. ibadethane, lokanta, magaza. vb.
Konut, igyeri. otel. hastane. otopark. vb. 0.30

Betonarme Tas1yict Etkin Kesit Rijitligi
Sistem Elemani Carpan
Perde — Déseme (Diizlem fgi) Eksenel | Kayma
Perde 0.50 0.50
Bodrum perdesi 0.80 0.50
Déseme 0.25 0.25
Perde — Doseme (Diizlem Dist) | Egilme | Kesme
Perde 0.25 1.00
Bodrm perdesi 0.50 1.00
Ddseme 0.25 1.00
Cubuk eleman Egilme | Kesme
Bag kirisi 0.15 1.00
Cerceve kirisi 0.35 1.00
Cerceve kolonu 0.70 1.00
Perde (esdeger cubuk) 0.50 0.50

Uygulamali Prefabrik Yapi Tasarimi
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4.5.10. Ek Dismerkezlik Etkisinin Modellenmesi

4.5.10.1 — Deprem yer hareketinin binaya etkisinde ve tasiyici sistemin rijitlik ve kiitle
dagilimindaki olas1 belirsizlikleri gézoniine almak tizere ek dismerkezlik etkisi tanimlanmistir.

4.5.10.2 — Kat dosemelerinin 4.5.6.4°e gore kendi diizlemleri icinde rijit divafram olarak
modellenmeleri durumunda.

(b) Kat kiitle merkezine (ana diigiim noktast) etkiyen yatay deprem yiikleri, gdzoniine alman
deprem dogrultusuna dik dogrultudaki kat boyutunun +%5°1 ve —%5°1 kadar kaydirilacak ve bu
durumlar i¢in de ayrica deprem hesabi yapilacaktir.

4.5.10.4 — Kat dosemelerinin 4.5.6.2've gore kendi diizlemleri i¢indeki yerdegistirmelere iliskin
serbestlik derecelerini icermek iizere iki boyutlu /evha (membran) sonlu elemanlar ile
modellenmesi durumunda,

(a) Olusturulan bu modelle, dismerkezlik etkisi olmaksizin, deprem hesabi yapilacak,
dosemelerde ve dosemeler disindaki tasiyict sistem elemanlarinda i¢c kuvvetler ve
yerdegistirmeler elde edilecektir. Dosemeler icin elde edilen biiyiikliikler doseme tasariminda
gbzoniine alinacaktir.

(b) D1s merkezlik etkisinin gézoniine almabilmesi icin diizlem ic¢i sonlu eleman serbestlik
dereceleri i¢in rijit divafram varsayimm yapilacak ve 4.5.10.2°de tanimlandigi sekilde kat kiitle
merkezleri kaydmilacaktir. Ek dismerkezligin dosemeler ve kirisler disindaki tasiyici sistem
elemanlarma etkisinin belirlenmesi icin rijit diyafram modellemesini esas alan ikinci bir deprem
hesabi yapilacaktir.

(c) Dosemeler ve kirisler disindaki tasiyici sistem elemanlari icin tasarima esas ic kuvvetler ve
yerdegistirmeler (a) ve (b)’de elde edilenlerin zarfi (elverissiz olanlari) olarak belirlenecektir.

e ———
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8.1.3 — Oniiretimli betonarme binalarda ¢ati ve doseme diyaframlarmm olusturulmasi ve
deprem etkilerinin diyaframlar aracilig ile aktarilmasmna iliskin kurallar bu Boliim’de
aciklanmuistir.

8.6.2. Diseme Diyafram Olusturulmasi

8.6.2.1 — Oniiretimli betonarme binalarin tasarmma esas diyafram i¢c kuvvetleri, Boliim 4 ve
Béliim 7°de verilen ve asagida siralanan ek kosullara uygun olarak yapilan diyafram hesabi ve
tasarumu ile belirlenecektir.

8.6.2.2 — Diyafram modeli olusturulurken: oniiretimli betonarme TT plak, bosluklu déseme,

......

8.6.2.3 — Dosemeler kendi diizlemlerinde sonsuz rijit kabul edilmeyecek. sonlu eleman
modellemesi yapilacaktir. Diisey ve yatay yiiklerin giivenli sekilde aktarildig: gosterilecektir.
Diyafram hesabs ile elde edilen i¢ kuvvetler. kesme siirtiinmesi hesap yontemine uygun ol}arak
hesaplanan bag donatilan ile karsilanacaktir. Diyafram iizerinde ¢ekme kuvvetleri bulunan
bolgelerde ek donati kullanilacaktir.

Uygulamali Prefabrik Yapi Tasarimi
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4.6. DOGRUSAL HESAP YONTEMININ SECILMEST

4.6.1. Dogrusal Hesap Yontemleri

Dayamma Gére Tasarnm kapsaminda kullanilacak dogrusal hesap yontemleri. ayrintilar: 4.7 de
aciklanan Egsdeger Deprem Yiikii Yontemi ile ayrintilann 4.8’de agiklanan Modal Hesap
Yontemleri’dir.

4.6.2. Hesap Yonteminin Secilmesi

4.6.2.1 — Ayrintilann 4.8°de ac¢iklanan Modal Hesap Yontemleri'nden herhangi biri (Mod
Birlestirme Yontemi veya Mod Toplama Yéntemi) bu Boliim kapsamindaki binalarin tiimiiniin

deprem hesabinda kullanilabilir.

4.6.2.2 — Ayrmtilann 4.7°de aciklanan Esdeger Deprem Yiikii Yéntemi nin uygulanabilecegi
binalar Tablo 4.4 te verilmistir.

Tablo 4.4. Esdeger Deprem Yiikii Yontemi’nin Uygulanabilecegi Binalar

Bina Tiirii Izin Verilen Bina Yiikseklik Suufi

DTS=1.1a,2.2a | DTS=3.3a,.4,4a

Her bir katta burulma diizensizligi katsayismin

S > CEE
Nu < 2.0 kosulunu sagladig ve ayrica B2 tiirii R L
diizensizliginin olmadig1 binalar
Diger tiim binalar BYS=5 BYS=6

Uygulamali Prefabrik Yapi Tasarimi

Al - Burulma Diizensizligi: Birbirine dik iki deprem dogrultusunun
herhangi biri icin. herhangi bir katta en biiyiik géreli kat telemesinin o katta
aym dogrultudaki ortalama géreli 6telemeye oramm ifade eden Burulma
Diizensizligi Katsayist ny; "nin 1.2°den biiyiik olmas: durumu (Sekil 3.1).
My = AP /(A >1.2]. Goreli kat Stelemelerinin hesabi, + %5 ek
dismerkeczlik etkileri de gézoniine alinarak, 4.7 ve gore vapilacaknir.

3.6.2.1

B2 - Komsu Katlar Arasi Rijitlik Diizensizligi (Yumusak Kat):
Birbirine dik iki deprem dogrultusunun herhangi biri i¢in. bodrum katlar
disinda, herhangi bir 1’inci kattaki ortalama goreli kat 6telemesi oraninin bir
iist veya bir alt kattaki ortalama goreli kat 6telemesi oranina béliinmesi ile
tanumlanan Rijitlik Diizensizligi Katsayisi Ny "nin 2.0°den fazla olmasi
durumu.

[, =@A®m), /A% k), >2.0veya
Ny = AP ) | AT /) >2.0]

Goreli kat otelemelerinin hesabi, = %5 ek dismerkezlik etkileri de
gozoniine alimarak 4.7 ye gore yapilacakair.

3.6.2.1
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4.7. ESDEGER DEPREM YUKU YONTEMI ILE DOGRUSAL DEPREM HESABI

S, (1)

V0 =, S (1) = 0.04m, I Sps g =0k m

N
X — X) (8.9]
Ve = ARS+ T Fg

AF®) =0.0075 NV

n, H,
N
S m.
2 m; HJ
i

4.7.2.4 — Kat dosemelerinin 4.5.6.4°e gore rijit divafram olarak modellenmesi durumunda

FP =P -AFY)

Denk.(4.23) ile hesaplanan F2 esdeger deprem yiikil. i’inci kattaki ana diigiim noktasi’na
gozontine alman deprem dogrultusunda etki ettirilecektir.

4.7.2.5 — Kat dosemelerinin 4.5.6.2"ye gore levha (membran) sonlu elemanlar ile modellenmesi
durumunda. 1'nci katta j’inci diigiim noktasma etkiyen esdeger deprem yiikii Denk.(4.24) ile
hesaplanacaktir:

F(X)
2 =E—m® (4.24)
n;

Burada m§5) . J'inci diigiim noktasimin Denk.(4.16) ile tanumlanan tekil kiitlesidir.

4.7.2.6 — Deprem yiklerinden binanin tabaninda meydana gelen toplam devrilme momenti
Denk.(4.25) ile hesaplanir:

Uygulamali Prefabrik Yapi Tasarimi

Hy

EKiM 2024 MALATYA



4.7.3. Binanin Hakim Dogal Titresim Periyodunun Belirlenmesi

4.7.3.1 — Esdeger Deprem Yiikii Yontemi'nin uygulandig tiim binalarda Denk.(4.19)da yer
alan ve gozoniine alman (X) deprem dogrultusunda binanin hakim dogal titresim periyodunu
ifade eden Tp(x) . daha kesin bir hesap yapilmadikca. Denk.(4.26) ile hesaplanacaktir.

I® =2n | &L — (4.26)

4.7.3.2 — Binanin Denk.(4.26) ile hesaplanan hakim dogal titresim periyodu T,fx) "in deprem
hesabinda gdzoniine alinacak en bityiik degeri. 4.7.3.4°te verilen T, periyodunun 1.4 katindan
daha fazla olmayacaktr.

4.7.3.3-DTS =1, la. 2, 2ave BYS = 6 olan binalarda ve DTS = 3, 3a, 4. 4a olan tiim binalarda
hakim dogal titresim periyodu. 4.7.3.1°den hesaplanmaksizin. dogrudan 4.7.3.4°te verilen

ampirik 7, periyodu olarak almabilir (1’;00 = |

4.7.3.4 — Ampirik hakim dogal titresim periyodu Denk.(4.27) ile hesaplanacaktir: 0.1
C = <0.07
T =CHy' (4.27) JA4,
(a) Tastyicr sistemi sadece betonarme cercevelerden olusan binalarda C, =0.1. gelik Bu bagmntidaki 4, esdeger alam Denk.(4.28b)’de verilmistir:

cercevelerden veya caprazli ¢elik cer¢evelerden olusan binalarda C, =0.08. diger tiim
binalarda C, =0.07 alinacaktir.

2

= 0.2 _( w) 53
‘-11 T ""‘wj st H - ‘;-"1\\'j
(b) Deprem etkilerinin tamanunm betonarme perdeler tarafindan karsilandig binalarda C, ] N ]

katsayis1 Denk.(4.28a) ile hesaplanacaktu:
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4.7.4. Esdeger Deprem Yiikii Yonteminde Burulma Hesab1

Binanin herhangi bir i’inci katinda Tablo 3.6°da tamimlanan A1 tiirii diizensizligin bulunmasi
durumunda, 1.2 <n; <2.0 olmak kosulu ile, 4.5.10.2’ye gore bu Katta uygulanan +%S5 ek
digmerkezlik. her iki deprem dogrultusu i¢in Denk.(4.29)’da verilen D, katsayisi ile carpilarak
biiyiitiilecektir.

2

Dy = (P—"}z) 4.29)
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4.7.5. Esdeger Deprem Yiikii Yontemi ile Bodrumlu Binalari Hesabi

3.3.1'de verilen tammma gore, distan rijit perdelerle cevrelenen bodrumlann bulundugu
binalarda, binanin iist boliimii ve bodrumlu alt boliimii birarada ortak tek bir tasnict sistem
olarak modellenecektir. Bu tiir binalarin deprem hesabinda asagida belirtilen iki yontemden biri

~(X) ~(X)
FNg +AFy:

kullamlabilir: 4.3.2.3-3.3.1'de verilen tanima gére, distan rijit perdelerle cevrelenen bodrumlarin bulundugu ‘
() 4.3.6.1°de aciklanan hesap yontemi] binalarda, bodrum katlarmm bulundugu alt boliimde (R'J) =2.5 ve D = 1.5 almacaktr.

(b) 4.7.5.1, 4.7.5.2 ve 4.7.5.3"te aciklanan iki yiikleme durumlu hesap yontemi (Sekil 4.2).

4.7.5.2 - 1lk yiikleme durumunda ortak rek tasivici sistem modelinde 4.7.2.3 veya 4.7.2.5 e gore
hesaplanan esdeger deprem viikleri sadece st boliim’e etki ettirilir (Sekil 4.2b). Hesapta iist

boliim icin Tablo (4.1)'den se¢ilen Ry, ve D, Katsayilar1 ve deprem dogrultusundaki Tp(x)

hakim titresim periyoduna gore Denk.(4.1)’den hesaplanan deprem viikii azaltma katsayisi
(R,)4 Kkullanilacaktir. Birinci yiikleme durumu igin yapilan hesap sonucunda, hem st
boliim’de, hem de alt béliim’de azalnlms ic kunvvetler elde edilir.

4.7.5.3 — Ikinci yiikleme durumunda, yine ortak tek tasivici sistem modelinde sadece alt
boliim’deki bodrum katlarinm kiitleleri, Denk.(4.8)'de 7=0 konularak elde edilen azaltilnus
spektral ivime S (0)ile carpilarak bu katlara etkiyen yaklagik egdeger deprem yiikleri
hesaplanir (Sekil 4.2¢). Hesapta alt béliim (bodrum) i¢cin Denk.(4.1) den hesaplanan deprem
viikii azaltma katsayisi (R,),, = Dy, =1.5 kullamlacaktir. Ikinci yiikleme durumu ig¢in yapilan

hesap sonucunda. alt boliim’deki azaltilnug i¢ kinvetler elde edilir.
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4.8. MODAL HESAP YONTEMLERI ILE DOGRUSAL DEPREM HESABI

4.8.1.2 — Modal hesap yontemlerinde, hesaba katilmasi gereken vererli tfitresim modu sayisi.
YM,

(a) EK 4B’vye gore (X) ve (Y) deprem dogrultularinda her bir mod i¢in hesaplanan raban kesme
kanveti modal etkin kiitleleri’nin toplammin bina toplam kiitlesinin %95°inden daha az

olmamasi kuralina gére belirlenecektir.

Y™ YM
> mg(n) 20.95m, : P mg]) 20.95m, (4.30)
n=1 a=l

Ancak katkis1 %3 ten biiyiik olan biitiin modlar gdzoniine alinacaktir.

4.8.4. Azaltilms i¢ Kuvvetlerin ve Yerdegistirmelerin Esdeger Taban Kesme Kuvvetine
Gaore Biiviitiilmesi

4.8.4.1 — Herhangi bir (X) deprem dogrultusu igin 7% <y, V€9 olmasi durumunda. 4.8.2 veya

4.8.3’e gore uygulanan modal hesap yontemi ile elde edilen tiim azaltilmis i¢c kuvvet ve
yerdegistirme biiyiikliikleri, Denk.(4.31) ile verilen esdeger taban kesme kinveti biiviitme

katsayisi P ile carpilarak bitytitiilecektir,

(a) Tablo 3.6°da tamumlanan Al. B2 veya B3 tiirii diizensizliklerden en az birinin binada

bulunmasi durumunda yg =0.90 alimacaktir.

(b) Tablo 3.6’da tamumlanan diizensizliklerden hi¢birinin binada bulunmamas: durumunda

yg = 0.80 almacaktir.

4.8.4.2 — 3.3.1"de verilen tanima gore distan rijit perdelerle cevrelenen bodrumlarin bulundugu
binalarda esdeger taban kesme kinveti biiviitme katsayisi, sadece binanin bodrum katlarinm

ustiindeki zisr boliim icin hesaplanacaktir.

p =7

)
e ViE

V(X)

>1

= ————————————————————— e
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4.9.1. Etkin Goreli Kat Otelemelerinin Hesaplanmasi ve Simirlandirilmasi

4.9.1.1 — (X) deprem dogrultusunda herhangi bir kolon veya perde i¢in, ardisik iki kat
arasindaki verdegistirme farkini ifade eden azalfilims goreli kat ételemesi. AEX). Denk.(4.32)
ile elde edilecektir.

Ai(x) = ul(x) - ui(_}f) (4.32)

Denk.(4.32)’de ufx) ve .rrff) . tipik (X) deprem dogrultusu i¢in binanin i'inci ve (i-1)’inci
katlarinda herhangi bir kolon veya perdenin uclarmda azaltilnns deprem viikleri'ne gore
hesaplanan yatay yerdegistirmeleri gostermektedir. Ancak bu hesapta 4.7.3.2"de verilen kosul
ve ayrica Denk.(4.19)’da tamimlanan minimum esdeger deprem yiikii kosulu gézoniine
alinmayacaktir.

4.9.1.2 — Tipik (X) deprem dogrultusu i¢in. binamn i’inci katindaki kolon veya perdeler icin
etkin goreli kat ételemesi, 3™ , Denk.(4.33) ile elde edilecektir.

8% = %A}’O (4.33)
8%
x% <0.008 x (4.342)
1
1
50
A I““‘" <0.016% (4.34b)
1

e ———
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4.10.3. Temellere Aktarilan Kuvvetler

Béliim 16 kapsaminda temellerin tasima giicii yaklasimi ile tasarminda esas alinmak tizere.
binadan temele aktarilacak kuvvetler asagidaki sekilde belirlenecektir.

4.10.3.1 — 3.3.1°de verilen tanuma goére bodrumsuz binalarda veya bodrumlu binalarda kritik
perde yiiksekliginin temel tist kotundan basladig durumlarda.

(a) Perdeden temele aktarilan egilme (devrilme) momenti. perde taban kesitindeki egilme
momentinin st boliim’e ait Dy, katsayisi ile ¢carpimindan elde edilecektir. Ancak bu egilme
momenti, stineklik diizeyi viiksek perdelerde perde tabanindaki akma momentinden daha biiyiik
almmayacaktir. Betonarme perdeden temele aktarilan kesme kuvveti, perde taban kesitinde
7.6.6.3"e gore tanumlanan kuvvettir.

(b) Bu tiir binalarda perdelerin diger i¢ kuvvet bilesenleri ve perdeler disindaki diger
elemanlardan temele aktarilacak i¢c kuvvetler, 4.10.1.1°e gore siinek tasaruma karsi gelen ic
kuvvetlerin 0.6D,, ile carpilarak biiyiitiilmesi ile elde edilecektir.
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8.2.2. Oniiretimli Betonarme Bina Tasarimina Iliskin Genel Kurallar

8.2.3.1 — 7.2.5°de verilen malzeme ozelliklerine uyulacaktir.

7.2.5.1 — Bu Yoénetmelik kapsaminda yapilacak tiim betonarme binalarda C25°ten daha diisiik
dayanimli beton kullanilamaz.

7.2.5.2 — Bu Yoénetmelik kapsaminda yapilacak tiim betonarme binalarda, TS 500°deki taniuma
gore nitelik denetimli, bakim yapilmis ve vibratorle yerlestirilmis beton kullanilmasi
zorunludur. Ancak. kendiliginden yerlesen beton da kullanilabilir.

7.2.5.3 — Deprem etkisini karsilayacak betonarme elemanlarda:

(a) TS EN 206°da verilen betonlardan C25 ila C80 beton simflarn kullanilacaktir. Ozel
amaclarla kullanim i¢in beton basmn¢ dayanimiun 28 giinden farkh yaslarda tayin edilmesine
ihtiva¢ duyulmasi halinde TS EN 206 esas alinacaktir.

(b) TS 708°de verilen B420C ve B500C nerviirlii donat1 celikleri kullanmilacaktir. TS 708°de
verilen kosullara ek olarak, “cekme dayanimi/akma dayanimi™ oranmin 1.35 degerinden kiiciik

olmasi (R, /R, <1.35) ve esdeger karbon oranmin %0.55°1 gegmemesi kosulu ile S420 beton
celigi de kullanilabilir.
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(b) Siineklik diizey1 yiiksek kolon, kiris, perdeler ve bunlarin bir dékiim baglant1 bolgeler
7.3, 7.4, 7.6 ve 7.5 te verilen kosullara uyulacaktir.

7.3 suneklilik dizeyi yluksek kolonlar

* Enkesit kosullari dikdortgen kesit 300mm, dairesel kesit 350 mm
* Eksenel yik kapasitesi < 0.40 fck

* Boyuna Donati alani >%1, < %4, bindirmelerde <%6

* Donati kenetlenme boyu 1.5lb ve 40f

* Etriye, ¢iroz kosullari sarilma bolgesi, etriye araligi

* Kolonlarin kirislerden daha gui¢li olma kosulu

* Kisa kolonlara iliskin kosullar

7.4 Suneklilik duzeyi yuksek kirisler
* En kesit kosullari

* Boyuna donati kosullari

* Enine donati kosullar

* Kirislerin kesme glivenligi
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7.5 suneklilik duzeyi yuksek cerceve sistemlerde birlesim bolgeleri
e Kusatilmis- kusatilmamis birlesimler
e Birlesim bolgesi kesme glivenligi

7.6 Stneklilik diizeyi yliksek perdeler

* Enkesit kosullari

* Perde uc bolgesi kritik perde yliksekligi
* Donati kosullar

e Bag kirisleri

* Perdelerde bosluklar

(c) Suneklik diizey1 sinirli kolon, king, perdeler ve bunlarin bir dokiim baglant: bolgeler1 1¢1n
7.7.7.8. 7.10 ve 7.9°da verilen kosullara uvulacaktir.
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BOLUM 8 - DEPREM ETKiSi ALTINDA GN‘["?RETi.\ILi. BETONARME BiNA
TASIYICI SISTEMLERININ TASARII\I|I ICIN OZEL KURALLAR

Mafsalli baglantilar ve genel 6zellikleri

* Pimli baglantilar

* Kaynakli baglantilar

Moment aktaran baglantilar

* MABI1 Islak kolon-kiris baglantisi

* MAB2 Tam Ard-Germeli baglantilar

e MAB3 Ustte 1slak — Altta kaynakh baglantilar
* MAB4 Mansonlu — Pimli baglantilar

e ———
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8.6. ONURETIMLI BINALARDA DIiYAFRAMLARA ILISKIN KOSULLAR

Oniiretimli te{k veya cok kath binalarda déseme veya cati diizlemlerinde 8.6.1 ve 8.6.2°de
tanimlanan sekilde diyafram olusturulacak ve diyafram hesaplar1 yapilacaktir.

8.6.1. Cat1 Diyaframm

Deprem yiiklerinin tamamimnin ¢ati kionuldaki baglantilar1 mafsalli olan kolonlar tarafindan
tasindig: tek katli bina sistemlerinin ¢ati diizlemleri ile cok katli binalarin mafsalli baglantili
cat1 diizlemlerinde. metal ¢at1 ortiisii diizlem i¢i kuvvetleri aktaran diyaframlar olarak dikkate
alinacak ve hesaba katilacaktir. Diyafram olusturulmasi ile ilgili kurallar EK 8B’de verilmistir.

CATI DIYAFRAM ETKisi

Oluk y6nii aks agikligr [cm]: ¥ 760

Oluk yonii pandiil arahigs: 7 Pandil boyu [cm]:  185,2
Asik arah@ [cm]: 150,00 Pandiil agisi: 35,90
Sand. Panel iist sac Kalinligi [mm]: 0,50 v 0,67

Sand. Panel alt sac Kalinhigi [mm]: 0,40
Sac akma dayanimi [Mpa]: 255

Tirfon Capr [mm]: DS
Brm Boyda Tirfon Adedi : 5,0
(BA), = L x (g (DTS
¥
(EA)e= 745710,8 N A= 100 mm2 (pandil icin sanal ¢cubuk alani)
E=  7457,11 MPa
Fmaks: 120815 N ===> 1231,95 kg
SAP2000 Pmax: 153,00 kg *d ===> 306,00 kg
Degisken Tanmm
E Elastisite modulii (N/mm?)
A Enkesit alan1 (mm?)
Ly Pandiil gubuk boyu (mm)
b d Pi sayisi
"D Trifon vida t,dpl (‘m-m.) ------
t 1> Sandvig¢ panelin iist ve alt sa¢ katmanlarinin kalinliklari (mm)
n Birim uzunlukta kullamlan trifon vida sayist (adet/m)
Sy Sag levha akma dayammi (N/mm?) :
2 Yiikleme dogrultusunun etkisi ve deneysel belirsizlikler i¢in 6nerilen giivenlik
4 katsayis1 0.67 alinabilir.
ac Agiklar arast mesafe (mm)
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8.6.2. Diseme Diyafram Olusturulmasi

8.6.2.1 — Oniiretimli betonarme binalarn tasarima esas diyafram i¢ kuvvetleri, Béliim 4 ve
Boéliim 7°de verilen ve agagida siralanan ek kosullara uygun olarak yapilan diyafram hesabi ve
tasarinu ile belirlenecektir.

8.6.2.2 — Diyafram modeli olusturulurken: oniiretimli betonarme TT plak, bosluklu déseme,
filigran doseme gibi doseme elemanlarimn etkili rijitligi, yatay kesme siirtiinmesi sartlariin

rijitligi olarak alinacakftir.

8.6.2.3 — Dosemeler kendi diizlemlerinde sonsuz rijit kabul edilmeyecek., sonlu eleman
modellemesi yapilacaktir. Diisey ve yatay yiiklerin giivenli sekilde aktarildigi gosterilecektir.
Diyafram hesabi ile elde edilen i¢ kuvvetler, kesme siirtiinmesi hesap yontemine uygun olarak
hesaplanan bag donatilan ile karsilanacaktir. Diyafram iizerinde ¢ekme kuvvetleri bulunan
bolgelerde ek donati kullamlacaktir.

8.6.2.4 — Oniiretimli betonarme doéseme sistemlerinin perde ve/veya kirisler ile simirlandirilmasi

zorunludur. Bu amagla her iki dogrultuda, tiim eksenlerde cerceve kirisleri kullanilacaktir.

8.6.2.5 — Oniiretimli betonarme doseme sistemlerin perdeler ile dogrudan birlestigi bolgelerde,
diyafram i¢ kuvvetlerinin yapisal kaplama betonu icerisinde yer alan donatilar ve uygun

detaylar ile aktarildig: hesapla gosterilecektir.

8.6.2.6 — Oniiretimli beton doéseme elemanlar ile birlikte yapisal kaplama betonu uygulamasi

zorunludur. Yapisal kaplama betonu kalinlig en az 70 mm olacaktir.

8.6.2.7 — Yapisal kaplama betonu kalitesi 8.2.3.2"ye uygun olacaktir.

8.6.2.8 — Yapisal kaplama betonuna her iki ana dogrultuda ayr1 ayr1 en az 0.0015 oraninda

boyuna donat: konulacaktir.
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8.7. KOLONLARI USTTEN MAFSALLI BINALARA ILISKIN EK KOSULLAR

8.7.1 — Kolonlar cat1 kotunda mafsalli tek katli cercevelerden olusan Oniiretimli betonarme
binalarda: bina taban alanmmn %25°ini gegcmemek kaydiyla kismi ara kat olusturulmasi
durumunda. bu kismi ara katin yatay rijitliginden dolay: cati1 diyaframinda olusacak ilave i¢
kuvvetler ve plandaki burulma diizensizligi dikkate alinacak ya da bu diizensizligin ortadan
kaldirilmasi 1¢in kismi ara katli béliim derz ile ayrilacaktir.

8.7.2 — Ara kat tag1yic1 sisteminin ana tasiyici sisteme baglantis1 mafsalli ya da monolitik olarak
yapilacaktir.

8.7.3 — Ug boyutlu yapisal modelde. ¢at1 értii malzemesi ile saglanan diizlem i¢i rijitlik dikkate
aliacaktir.

8.7.4 — Kolonlar cati kotunda mafsalli tek katli cercevelerin yerinde dokme ¢ok katli betonarme
veya Oniiretimli betonarme binalarin en tist kati (¢cati kati) olarak kullanilmas: durumunda
4.3.6°da verilen yontem uygulanacaktir.

e ———
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B Define Load Patterns

Load Patterns

Self Weight Auto Lateral

Load Pattern Name Type Multiplier Load Pattern
ZATI Dead 1
zzan . Joess J 1 |
SBT1 Dead 0
SBT2 Dead 0
KAR Live 0
Dvr Live 0
depX Quake 0 TSC-2018
depY Quake 0 TSC-2018
G1 Dead 1

ZATI : elemanlarin zati agirhg

SBT 1: montaj asamasinda sabit ylikler

G1 : montaj agsamasinda asamali yik

SBT 2 : baglantilar tamamlandiktan sonra sisteme etki

eden sabit ylkler
KAR : ¢ati kar yliku

DVR : cephe kaplama yiikleri
depX- depY: Esdegerdeprem yiiki

Uygulamali Prefabrik Yapi Tasarimi

[ T5C-2018 Seismic Load Pattern

Load Direction and Diaphragm Eccentricity Seismic Coefficients

(® Global X Direction

(O Global Y Direction

Ecc. Ratio (All Diaph.)
Override Diaph. Eccen.

Time Period

(O Approx. Period
(O Program Calc

(® User Defined

Lateral Load Elevation Range

(® Program Calculated
(O user Specified

0.2 Sec Spectral Accel, Ss

1 Sec Spectral Accel, S1

0,05 Long-Period Transition Period
Override...

Site Class ZD v
Site Coefficient, Fs 1,104
Site Coefficient, F1 2,112

Calculated Coefficients
SDS= Fs*Ss 1,093
SDS= F1*$1 0,5153

Factors

Response Modification, R
System Overstrength, D C’
Cancel Occupancy Importance, |
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Load Cases

Load Case Name

Load Case Type

ZATI
SBT1
SBT2
KAR
Dvr
depX
depY
SPEC-X
SPEC-Y
ASAMALI
G1
DEPz

Linear Static

Linear Static

Linear Static
[Moga
Linear Static

Linear Static

Linear Static

Linear Static
Response Spectrum
Response Spectrum
Staged Construction
Linear Static

Linear Static

Click to:

Add New Load Case...

Add Copy of Load Case...

| Modify/Show Load Case... |

* Delete Load Case

Uygulamali Prefabrik Yapi Tasarimi

EJ Load Case Data - Modal

Notes
Modify/Show...

Load Case Name
[MoDAL

Set Def Name

Stiffness to Use
(® Zero Inttial Conditions - Unstressed State

(O stiffness at End of Nonlinear Case

important Note

0 g

ds from the Nonlinear Case are NOT included in the current

@ o

case

Number of Modes
Maximum Number of Modes
Minimum Number of Modes

Loads Applied
[] show Advanced Load Parameters

Other Parameters
Frequency Shift (Center)
Cutoff Frequency (Radius)
Convergence Tolerance

4] Allow Automatic Frequency Shifting

Load Case Type
Modal

Type of Modes

@® Eigen Vectors

(O Ritz Vectors

Mass Source
MSSSRC1

Cancel

v

Design...
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Mass Sources Click to:
MSSSRC1 ACO INE
B Mass Source Data — a X
Mass Source Name MSSSRC1

Mass Source

Mass Multipliers for Load Patterns

Load Pattern Multiplier

Cancel
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Load Cases

Load Case Name

Load Case Type

ZATI
SBT1
SBT2
MODAL

Linear Static

Linear Static

Linear Static

Modal

Linear Static

Linear Static

Linear Static

Linear Static
Response Spectrum
Staged Construction
Linear Static

Linear Static

|
Uygulamali Prefabrik Yapi Tasarimi

Click to:

Add New Load Case...

Add Copy of Load Case...

I Modify/Show Load Case... |

B Load Case Data - Response Spectrum

Load Case Name
|SPEC-X

Modal Combination

@® cac
O SsRss
O Absolute
O eMc
(O NRC 10 Percent
O Double Sum
Modal Load Case
Use Modes from this Modal Load Case
(® Standard - Acceleration Loading

Loads Applied
Load Type Load Name

[Accel u1 v ‘ spec

Function

laccel ____flur_____Jlspec ____Jlsa1 |

Notes
Modify/Show...

Set Def Name

GMC f1

Periodic + Rigid Type | SRSS

MODAL

() Advanced - Displacement Inertia Loading

Scale Factor

v

Add

Modify

Delete

[[] show Advanced Load Parameters
Other Parameters.

Modal Damping

Constant at 0,05

Modify/Show...

v

Load Case Type
Response Spectrum

Directional Combination
@® SRss
QO cac3
(O Absolute

Mass Source
| Previous (MSSSRC1)

Diaphragm Eccentricity

Eccentricity Ratio

Override Eccentricities

v | Design...

Override...
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Function Name

Function File

File Name
z:\ortak\sapp modehspec.txt

Header Lines to Skip

spec

Browse...

Values are:

O Frequency vs Value

® Period vs Value

Function Damping Ratio

e
=
P

0,

Y,

023574879
047149758
0,070724638
0,094295517
0,188595034
0,282898551
0,377198068
0,471497585
0,537560386
0,603623188

TR

0,218592

0,293233171
0,36432
0, 432100465
0,4968
0,4554
0, 420369231
0,390342857
0,36432
0,319547356
0,284574886

0,66968599 0,256502305
0,735748792 0,233470991
0,801811594 0,214234867
0,867874396 0,197927259
0,933937198 0,183926714
[ 1 0,171776

0,16359619

0,15616

0,149370435
0,143146667

0,1374208

0,132135385
0,127241481
0,122697143
0,118466207
0,114517333
0,110823226

0,10736

0,104106667
0,101044706
0,098157714
0.095431111
—_—————
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Load Cases

Load Case Name Load Case Type

ZATI Linear Static

SBT1 Linear Static

SBT2 Linear Static
MODAL Modal

KAR Linear Static

Dvr Linear Static

depX Linear Static

depY Linear Static
SPEC-X Response Spectrum
SPEC-Y Response Spectrum
ASAMALI Staged Construction
G1 Linear Static

i Delete | pad Case A
B Load Case Data - Linear Static

DEPz_________________________[lLinear Static

Uygulamali Prefabrik Yapi Tasarimi

Click to:

Add New Load Case...

Add Copy of Load Case...

[ Modify/Show Load Case... |

Load Case Name Notes
| DEPZ Set Def Name

Stiffness to Use
@ Zero Initial Conditions - Unstressed State

O Stiffness at End of Nonlinear Case

Important Note Loads from the Nonlinear Case are NOT included in the current
case
Loads Applied
Load Type Load Name Scale Factor
Load Pattern v VZATI v

Load Pattern 0.7286 Add

Load Pattern SBT1 0,7286

Load Pattern SBT2 0,7286 -
Modify

Delete

Modify/Show...

Load Case Type
Static

Analysis Type
@ Linear

(O Nonlinear

Mass Source
[MSSSRC1

Cancel
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Load Cases

Click to: h

Load Case Name Load Case Type

ZATI Linear Static

SBT1 Linear Static

SBT2 Linear Static
MODAL Modal

KAR Linear Static

Dvr Linear Static

depX Linear Static

depY Linear Static
SPEC-X Response Spectrum
SPEC-Y Response Spectrum
G1 Linear Static

DEPz Linear Static

Uygulamali Prefabrik Yapi Tasarimi

B Load Case Data - Staged Construction Staged Construction

Load Case Name Notes
[asamaLl | | SetDefName

Load Case Type
Staged Construction v || Design...

Modify/Show...

Initial Conditions

@ Zero Initial Conditions - Start from Unstressed State

Stage Definition Geometric Nonlinearity Parameters
Stage  Duration Provide Output User B B O None
No. (Days) Output Label Comments @ P-Delta
1 Yes v I I I Add (O P-Detta plus Large Displacements
O — I . | - s Some
MSSSRC1 v
Modify
Insert
Show Stages
— Delete
[ Expand Stage Definttion Show Stages In Tree View...
Data For Stage 1 (1, days; Output: No Label;)
Operation Object Type Object Name Age At Add Type Name Scale Factor
Add Structure v | Group v ‘ KOLON+GUSE ~
Add Structure KOLON+GUSE o] ]
Load Objects Group KOLON+GUSE Load Pattern G1 y
Load Objects Group KOLON+GUSE Load Pattern ZATI 1
[[] Expand Stage Data Stage:| << | < 1> | >> |of1 Add Modify Delete
Other Parameters
Results Saved End of Each Stage Modify/Show...
Nonlinear Parameters . Defautt Modify/Show...
[[] material Properties Are Time Dependent Cancel
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Properties
Find this property:

=3 |

ASK1
c

G

M1
M2
MKS
OLK

OK
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Click to:

Import New Propert'

Add New Property‘

Add Copy of Proper

Modify/Show Prope(

Cancel

Section Name

Section Notes

Dimensions

Depth (13)

Width (t2)

Material

+ |C40

K6sS vispay Coor |}
Modify/Show Notes...
Section
z
= -l - h
B Frame Property/Stiffness Modification Factors X
Property/Stiffness Modifiers for Analysis
Cross-section (axial) Area
Shear Area in 2 direction
Shear Area in 2 direction ‘:]
Eroporty Modiiers Torsional Constant
X I b T Moment of Inertia about 2 axis
Moment of Inertia about 3 axis
Concrete Reinforcement... Mass 1
Weight

OK Cancel

core
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qE fine Mat : B B Material Property Data x

Materials Click to: General Data
A416Gr270 | Add Naw Materal s Material Name and Display Color [C40 -
AB15Gré0-1 .
A992FyS0 Material Type Concrete
30 Add Copy of Material...
035 Material Grade [fc 4000 psi ]
O | Modify/Show Materal. | Material Notes Modify/Show Notes...
CONC
E1 g
Weight and Mass Units

(4

[[] Show Advanced Properties Weight per Unit Volume Tonf, m, C

Mass per Unit Volume

(=

OK
Cancel Isotropic Property Data
Modulus Of Elasticity, £
Fossn,
Coefficient Of Thermal Expansion, A
Shear Modulus, G 1437500,

Other Properties For Concrete Materials

Specified Concrete Compressive Strength, fc 2812,2785

Expected Concrete Compressive Strength 2812,2785

[] Lightweight Concrete

[J switch To Advanced Property Display

] OK I Cancel
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[ Material Property Data X
Properties Click to:
" ; s General Data
Find this property: import New Property...
c | Material Name and Display Color [e1 =
C— TR L M s S
G S B : ' Material Grade [re 4000 psi ]
K80
M1 Material Notes Modify/Show Notes...
M2
'c;frf Section Name c Display Col Weight and Mass Units
Section Notes Modify/Show Notes... Weight per Unit Volume N, mm, C ¥
Mass per Unit Volume 0
Dimensions Section
Depth (13) P Isotropic Property Data
oK Width (2) - Modulus Of Elasticty, 6983,
2
i B fine Mate Coefficient Of Thermal Expansion, A 9,900E-06
Shear Modulus, G 3174,0009
Materials Click to:
A416Gr270 Other Properties For Concrete Materials
AB15Gre0-1 Specified Concrete Compressive Strength, fc 27,579
AS92FyS0 ﬁ
C30 Expected Concrete Compressive Strength 27,579
Material F C35 |
ca0 | My [ Lightweight Concrete
EI E1 4 CONC _
Concrete Reinforceme [J Show|
[[] Switch To Advanced Property Display
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16
;35
35
16
leas
3
1

S|

Load Pattern Name
G1 v

Resolve Forces in this Coordinate System

None (display as defined) v

Load Type

® Forces

Displacements

Show Loading Values

‘ OK [ | Close ] I Apply ’
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Yiik Tanimlari ve Yiik Analizi [kg - m] :

Kirig Sol Aks Aralig =",80
Kirig Sag Aks Araligi =",80

Yayih Yiikler

q [kg/m2] | q [kg/m] Plkgl

Kirig Zati Yiki = 61
R 0 0
ilave Yiik = - 0
Tekil Yik = - -
Tekil Yik = - -
Sabit Yikler 1: - 61
Kaplama Yiiki =¥ 35 63
Duvar yuki = - 0
Tekil Yik = - -

Tekil Yik = - i d
Sabit Yiikler 2 : 124
Kar Yika =7 75 135
Hareketli Yuk 2 = - 0
Tekil Yik = - -
Tekil Yik = - -
Hareketli Yiikler 1 : - 135

fiik Tammlar ve Yiik Analizi [kq - m] :
Kirig Sol Aks Arahg ="7,51
Kirig Sag Aks Araligi ="7,51

Yayih Yiikler

q [kg/m2] _ q [kg/m]

Kirig Zati Yuki = 380
- 0 0
flave Yuk = = 0
Tekil Yok = - -
Tekil Yuk = - -
Sabit Yukler 1 : - 380
Kaplama Yiika =7 35 263
Asik = 339 255
Tekil Yuk = - -

Tekil Yuk = - i
Sabit Yikler 2 : 897
Kar Yiiki =¥ 75 563
Hareketli Yik 2 = - 0
Uacabas! Viikla- 4 . ECY

EKiM 2024 MALATYA
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TekilYiikler
x [m]
0.0” 25
0.0” 50
0.0” 25
007" 5.0
0.0” 25
00" 5.0
TekilYiikler
Plkgl x [m]
0,07 6.2
00" 123
0,07 7
00" 10,8

Kiris Yiik Mesafesi = 7,51

Sol Mesnet

Vikg] :

Kirig Zati Yuka = 3477

- 0

flave Yik = 0

Tekil Yik = 0

Tekil Yik = 0

Montajda Toplam Sabit Yik = 3477
Kaplama Yiiki = 2405

Asik = 2330

Tekil Yik = 0

Tekil Yuk = 0

Sabit Yulfler Toplami = 8212
Kar Yiki = 5154

Hareketli Yik 2 = 0
Uacaliath Vildae Tanlama. — cACA

M[kgm] :

DO 0000 OO O0O0OO0 OO

Acirklik
Mx [kgm] :
15907 (x=9,25m)
0 (x=4,68m)
0 (x=4,68m)
0 (x=6,17m)
0 (x=12,33m)
15907 (x=9,25m)
11003 (x=9,25m)
10660 (x=9,25m)
0 (x=7,75m)
0 (x=10,75m)
37570 (x=9,25m)
23578 (x=9,25m)
0 (x=0,10m)

NIETO feemf AL nt

M[kgm] :

0000000000000

Sag Mesn
Vikg
34

24
23

82
51

(]



Define Draw Select Assign

aa/Z@rnaeeaq |y

. -
% IS L) i~

Display  Design

3-d Xy Xz yz nv

Options

#- System Data

#-0 Property Definitions

E Load Pattern Definitions
#-O Other Definitions

O Load Case Definttions
[ Connectivity Data

O Joint Assignments

[J Frame Assignments
O
O
A

&
®
®
&
+

Options/Preferences Data
L] Miscellaneous Data
NALYSIS RESULTS (0 of 21 tables selected)
-0 Run Information
O Joint Output
-0 Element Output
-0 Structure Output

®
=0
c)
®

Load Patterns (Model Def.)

|  Select Load Patterns...

FJ select Load Patterns

Select

Dvr
G1
KAR

ZATI

depX
depY

SBT1
SBT2

Selected
X

ses (Results)

ct Load Cases...
20 Selected

e

Cancel

Clear All

&

jow Unformatted

Named Sets

Save Named Set...
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TURKIYE PREFABRIK BiRLiGi

TURKISH PRECAST CONCRETE ASSOCIATION

H Aute Seismic - TSC-2018 - ] X
File View Edit Format-Filter-Sort Select Options
Units: As Noted [MM-TSG—ZB‘IS 3
Filter:
LoadPat Dir PercentEcc EccOverride PeriodCalc  UserT UserZ R D 1 Ss s1 T SiteClass Fs F1 SDS sD1 Tused Coeffused WeightUsed B
Text Text Unitless Text Sec Yes/No Unitless Unitless Unitless Unitless Unitless Sec Text Unitless Unitless Unitless Unitless Sec Unitless
» X 0,08 No User 0,666 No 3 2 1 0,99 0,244 6 ZD 1,104 212 1,09296 0,515328 0,666 0,257922 632,3407
depY X 0,05 No User 0,534 No 3 2 1 0,99 0,244 6 ZD 1,104 2112 1,09296 0,515328 0,534 0,321678 632,3407
< I E—————————————E——E—————————————————————— >
s (s |[<] 1 [5][]or2 | astwes. | [ ooe | |
v ——

s
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=)

[J MODEL DEFINITION (0 of 76 tables selected)

i -0 System Data

#-0O Property Definitions
O Load Pattern Definitions
[0 Other Definitions
#-0O Load Case Definitions
#-0 Connectivity Data
#-0O Joint Assignments
#- Frame Assignments
-0 Options/Preferences Data
O Miscellaneous Data
| ANALYSIS RESULTS (2 of 21 tables selected)
#-0O Run Information
- Joint Output
#-[J Element Output
=B Structure Output
=) Base Reactions
Table: Base Reactions
=) Modal Information
[0 Table: Modal Penods And Frequencies
-0 Table: Modal Load Panicipation Ratios
B Table: Modal Participating Mass Ratios
O Table: Modal Participation Factors
O Table: Response Spectrum Modal Information
#-[0 Other Output Items

®=

Load Patterns (Model Def.)

Select Load Patterns...
2 of 8 Selected

Load Cases (Results)

I Select Load Cases...

20 of 20 Selected

Modify/Show Options...

3 Select Output Cases

X .>: 0

Clear All

0K Cancel

Uygulamali Prefabrik Yapi Tasarimi

Table Formats File... Current Table Formats File: Program Default
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TURKIYE PREFABRIK BiRLiGi

TURKISH PRECAST CONCRETE ASSOCIATION

] Base Reactions - O X
File View Edit Format-Filter-Sort Select  Options
Units: As Noted Base Reactions v
Fitter:
OutputCase CaseType StepType StepNum GlobalFX GlobalFY GlobalFZ GlobalMX GlobalMY GlobalMZ GlobalX A
Text Text Unitless Tonf Tonf Tonf Tonf-m Tonf-m Tonf-m m
MODAL LinModal Mode 39 0,0016 0,0718 0,0658 6,72409 -1,22871 -9,94721 0
1 MODAL LinModal Mode 40 0,0212 -151,2981 0,000247 | 1218,02618 0,0232 | -1661,55967 0
MODAL LinModal Mode 41 -0,0902 0,0001075 0,0892 468082 -9.7724 271822 0
MODAL LinModal Mode 42 13,5202 -0,0155 0,0023 0,16992 | 121774424 -409,90673 0
MODAL LinModal Mode 43| -0,0002827 -0,0064 0,0651 3,73215 -1,22899 1,58681 0
MODAL LinModal Mode LR 0,1335 -0,017 0,0017 0,18528 1,01762| -333,37806 0
MODAL LinModal Mode 45 -0,2035 2,846E-05 0,038 1,12276 45831721 6,08501 0
MODAL LinModal Mode 45 -0,0028 0,0011 -490,2713 | -14727,3416 | 9177,10231 0,1305 0
MODAL LinModal Mode 47|  0,0007714 -0,0036| -0,0001614 0,65593 0,00255 3,12233 0
MODAL LinModal Mode 438 -7,746E-05| -0,0002219 -0,0252 | 8015,14032 0,45829 0,15754 0 —
MODAL LinModal Mode 49 -0,0168 | -0,0001292 0,0363 2,5089 -2,13522 0,50804 0 |
MODAL LinModal Mode 50 6,6634 -0,0012 0,0188 0,5638 54563926 | -204,50992 0 ‘
SPEC-X LinRespSpec Max 152,2573 0,1014 0,000413 0,81811 1197,72709 | 445848332 0 |
SPEC-Y LinRespSpec Max 0,1014 96,5961 6,787E-05 772,31085 0,79433 | 1931,05462 0 |
v
< \ >
Record: [ << |[<| 1 [5] » |ors2 | AddTables.. |

Uygulamali Prefabrik Yapi Tasarimi
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B Modal Participating Mass Ratios - (] X
File View Edit Format-Filter-Sort Select Options
Units: As Noted Modal Participating Mass Ratios v
Fiter:
QutputCase StepType StepNum Period ux uy vz Sumux Sumuy Sumuz RX A
Text Unitless Sec Unitless Unitless Unitless Unitless Unitless Unitless Unitless
> Mode 1| ogeeos1| 2esee-08| o0es0e92| s74sE17| 2696e-08|  oesoesz| s74se-17|  0,000046
MODAL Mode 2 0,904745 7,738E-07 0,003729 7,184E-15 8,007E-07 0664421 7,241E-15 5,5E-05
MODAL Mode <} 0,691951 0,940051 1,993E-08 1,213E-18 0,940052 0,664421 7,242E-15 3,302e-10
MODAL Mode 4 0,666944 0,003248 3,026E-06 2,291E-14 0,943298 0,664424 3,016E-14 4,94E-08
MODAL Mode 5 0,625668 0,04079 6,986E-08 3,838E-12 0,984088 0664424 3,868E-12 1,024E-09
MODAL Mode 6 0,575997 0,000895 0,000184 1,319E-12 0,984983 0,664618 S,188E-12 2 957E-06
MODAL Mode 7 0,534826 8,634E-07 0,082519 1,844E-13 0,984984 0,747136 5,372E-12 0,001239
MODAL Mode 8 0,524046 0,00611 7,764E-06 5,193E-11 0,991093 0,747144 5,73E-11 1,149E-07
MODAL Mode 9 0,482994 4,6E-05 0,005512 8,281 E Modal Participating Mass Ratios — O X
MODAL Mod 10 0,475784 0,000212 0,000203 3,472 Z L Z 3 -
2 1 } ! ! File View Edit Format-Filter-Sort Select Options
MODAL ode 1" 0,447672 2,833E-09 2,296E-14 7,679
| T T T Units: As Noted Modal Participating Mass Ratios. v
MODAL Mode 12 0,447379 1,682E-11 3,153E-15 0,34 Fitter:
MODAL Mode 13 0,438726 4,342E-10 4,169E-10 6,792
| | [ | OutputCase StepType StepNum Period ux uy vz SumuXx SumUyY SumuZ RX A
MODA M 14 43844; T7E-11 475E-1 17
oot o plaonsd SEH| SHEW) ! Text Unitiess Sec Unitless Unitless Unitless Unitless Unitless Unitiess Unitless
MANRAI Hada 1c N AATTIA N ANAENA 1 202F N8 A 82y T T
< MODAL Mode 14 0,438443 6,277E-11 9,475E-10 1,7E-10 0,991351 0,752859 0,347507 0,260879
Recor: = 1 Sl ors0 MODAL Mode 15 ‘ 0,437724 ' 0,001504 ‘ 1,698E-06 . 4,263E-12 | 0,992855 [ 0,7528561 | 0,347907 ‘ 3,126€-09
MODAL Mode 16 0,424409 |  3,537E-10 1,968E-14 7,204E-11 0,992855 0,752861 0,347907 3,803E-13
MODAL Mode 17 0,424142 6,365E-1 1,017E-14 0,036002 0,992855 0,752861 0,383909 2,6E-05
MODAL Mode 18 0,416971 1,696E-08 0,239289 6,116E-15 0,992855 0,99215 0,383909 0,00358
MODAL Mode 19 0.408244 9E-05 9.6E-05 2.423E-11 0.99294S | 0.992247 0.383909 8.776E-07

Uygulamali Prefabrik Yapi Tasarimi
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Esdeger Deprem Yiikleri Hesabi:

Bina onem katsayisi ; Tasiyici Sistem Davrams Katsayisi ;
& Rx : 3
= 1 =3 . Ry : 3
RM=D+{3-p|T T<h, Dx= B
e Dy= 2 [
Yatay Elastik Tasarim lvmesi ; Azaltilmis Tasarim Spektral ivmesi
Yerel zemin sinifi : 0,6 igin; SaRist (Tx) = 0,258
Xust dogal titresim periyodu (Tx SAP2000) : 0,69 Sds= 1 Ta= 0,0943 SaRust (Ty) = 0,322
Yist dogal titregim periyodu (Ty SAP2000) : 0,534 Sd1= 0,5153 Tb= 0,4715
Toplam esdedger deprem vyiikii ;
X — Oy S
Ve™ =m Sg(L;™) 2 0.04m ISps g Vt=W SaR (Tx)> 27.645 Wist= 6323 ton  (SAP2000 Kitleye esas agirik)
v =m, S, (T™) 2 0.0 S
Xust igin Spektrum Katsayisi (S,e): 0,774 Ra(T)x= 3 e =S (T,7) 2 0.04m I g
Yist igin Spektrum Katsayisi (Sze) @ 0,965 Ra(T)y= 3 X igin Egdeger Deprem Kuweti (Vx) : 163 ton
4.7.3. Binanin Hakim Dogal Titresim Periyodunun Y igin Esdeger Deprem Kuwveti (Vy) : 203 ton
.l ok e yf)nfl per_lyodu Gaa s Mod Birlestirme Yontemi icin Deprem Yiikleri Hesabi:
HN= 8,00 m Y-Y ydnu periyodu (Tpy) : 0,534

Spectral Analize Gore Bulunan Deprem Yiikleri;
SPEC-X =15225
SPEC-Y =966
Binadaki diizensizlik durumuna gore Beta Katsayisi;
Y: 0,8

Dogal titresim periyodu (Tpx) : 0,666
0 Bina hakim titregim periyotu i¢in kesin hesap yapilmadigi i¢in Amprik formiille hesaplanmigtir.

Exmin=  130,5
Ey min = 162,7
Spectral Analiz Degerlerinin Alt Sinira gore Dizeltme Katsayilari;
BX= 0,86
By = 1,68

e ———
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~X)

OTELEME KONTROLLERI : 2 im0 000 .
- —_— h
X YONU DEPREM ETKILERI .
KAT Umin Uak A, R/ H & =R/l x Ai Simax &<Bimax
goreli 0,000 0,000 0,000 3 0 0,000 0,000 HATA. !
C 2,710 2,990 2,990 3 800 8,970 14,023 UYGUN

Y YONU DEPREM ETKILERI

KAT Uiy U, A; R/ H 5 =R/ x Ai| &imax RA ./h
goreli 0,000 0,000 0,000 3 0 0,000 0,000 HATA..!
C 2,780 3,020 3,020 3 800 9,060 14,023 UYGUN
Rx= 3
Ry= 3 DD2 DD3
I=1 Tx = 0,666 SD1 0,515 0,235
K=1,0 Ty = 0,534 0,008 SDS 1,093 0,581
A x= 0,456 SAEX 0,774 0,353
A y= 0,456 SAEy 0,965 0,440

Aimax Aimin Aiort
X| 2,990 2,710 2,85 nbi x= 1,05 <1,2
Y| 3,020 2,780 29 nbi y= 1,04 <1,2

Burulma diizensizligi yoktur

e ———
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TURKIYE PREFABRIK BiRLiGi

TURKISH PRECAST CONCRETE ASSOCIATION

35
3,25

275
25
2,25

176 —

1.5

1.25

0.75
0.5
0,25

s
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TURKIYE PREFABRIK BiRLiGi

TURKISH PRECAST CONCRETE ASSOCIATION
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CATI DiYAFRAM ETKiSi

Oluk yonii aks agikhigi [cm]: 4 751

Oluk yonii pandiil arahig: 4 Pandul boyu [cm]:  260,1
Asik araligi [cm]: 180,00 Pandul agisi: 46,21
Sand. Panel iist sac Kalinligi [mm]: 0,50 ¥ 0,67
Sand. Panel alt sac Kalinhigi [mm]: 0,40
Sac akma dayanimi [Mpa]: 255
Tirfon Capi [mm]: D5
Brm Boyda Tirfon Adedi : 4,0

. b 4 Dx(t,+t,)xnx f
(1144).':1',,"(@)“(-- — X)xy

(EA)e= 698302,7 N A= 100 mm2 (pandul igin sanal ¢ubuk alani)
E=  6983,03 MPa
Fmaks: 9665,2 N ===> 985,56 kg
SAP2000 Pmax: 425,00 kg *D === 850,00 kg
1
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Joint OutputCase CaseType StepType F1 F2 F3 M1 M2 M3

Text Text Text Text Tonf Tonf Tonf Tonf-m  Tonf-m Tonf-m
68 depX LinStatic -6,27 0,01 0,00 -0,06 -50,14 0,00
68 depY LinStatic 0,00 -7,28 0,00 58,27 0,01 -0,46
168 EXX Combination Max 6,50 0,03 0,09 0,25 51,99 0,00
68 EXX Combination Min -6,50 -0,03 -0,09 -0,25 -51,99 0,00
68 EYY Combination Max 0,03 6,02 0,00 48,14 0,27 0,43
68 EYY Combination Min -0,03 -6,02 0,00 -48,14 -0,27 -0,43
68 EZ Combination 0,54 0,00 13,41 0,00 1,42 0,00
72 depX LinStatic -6,27 0,00 0,00 0,00 -50,15 0,00
72 depY LinStatic 0,00 -7,92 0,00 63,18 0,01 0,01
72 EXX Combination Max 6,49 0,01 0,00 0,05 51,98 0,00
72 EXX Combination Min -6,49 -0,01 0,00 -0,05 -51,98 0,00
72 EYY Combination Max 0,03 7,54 0,00 60,05 0,27 0,17
72 EYY Combination Min -0,03 -7,54 0,00 -60,05 -0,27 -0,17
72 EZ Combination 0,00 0,00 19,45 0,00 0,00 0,00

e ———
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2B80E-S
TOSIE-06
. EE-OS
- S5HE-35
1. 839E-85
-1 200E-05
-1 558F 05
-1 SED5
T BME-D5
SBIEDS

1,76

RS

g 8 8§ g%
O
G1 yuklemesi

Asamali yikleme

A SBED5

A TEHE-25

2 9BHED5

2 TEEDS

reg
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[ Mass Source Data - o X

Mass Source Name MSSSRC1 |

Mass Source
Element Self Mass and Additional Mass
[4 Specified Load Patterns

IMass Multipliers for Load Patterns

Load Pattern Multiplier

ZATI_ust ~
zanwst 1. |
SBT1_ust 1, i
SBT2_ust 1. B
KAR 03 Medify
Dvr 1

Delete

EJ Mass Source Data - (m] X
cane
Mass Source Name MSSSRC1
Mass Source

Mass Multipliers for Load Patterns

Load Pattern Muttiplier
ZAT] ust 1

T | . | ——
SBT1_ust
SBT2_ust
KAR 3
Dvr

ZAT_alt

SBT1_ak

SBT2_alt v

[y

Cancel
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[ 75C-2018 Seismic Load Pattern

Load Direction and Diaphragm Eccentricity
@® Global X Direction

(O Global Y Direction

Ecc. Ratio (All Diaph.)

Override Diaph. Eccen. Override...

Time Period
(O Approx. Period

(O Program Calc

@ User Defined T=

Lateral Load Elevation Range

O Program Calculated

® User Specified Reset Defaults
Max Z 13,
Min Z 51

conc

Uygulamali Prefabrik Yapi Tasarimi

Seismic Coefficients

0.2 Sec Spectral Accel, Ss
1 Sec Spectral Accel, S1

Long-Period Transition Period

Site Class

Site Coefficient, Fs

Site Coefficient, F1

Calculated Coefficients

SDS= Fs*Ss
SDS=F1*S$1
Factors

Response Modification, R
System Overstrength, D

Occupancy Importance, |

1,093

[0,5153

[ 15C-2018 Seismic Load Pattern

Load Direction and Diaphragm Eccentricity
@® Global X Direction

(O Global Y Direction

Ecc. Ratio (All Diaph.)

Override Diaph. Eccen.

Time Period

O Approx. Period
O Program Calc
@® User Defined

Lateral Load Elevation Range

(O Program Calculated

@ User Specified

Max Z
Min Z

Seismic Coefficients

0.2 Sec Spectral Accel, Ss

1 Sec Spectral Accel, 51

Override...
Site Class

Site Coefficient, Fs

Site Coefficient, F1

T Calculated Coefficients

SDS= Fs*Ss

SDS= F1*S51

Reset Defaults

0, Factors

Response Modification, R

System Overstrength, D

Cancel Occupancy Importance, |

Long-Period Transition Period

0,244

L4

1,104

2112

1,093
0,5153

478

CR—
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Load Cases

Load Case Name

Load Case Type

ZATI
SBT1
SBT2
KAR
Dvr
depX
depY
SPEC-X
SPEC-Y
ASAMALI
G1
DEPz

Linear Static

Linear Static

Linear Static
[Moga
Linear Static

Linear Static

Linear Static

Linear Static
Response Spectrum
Response Spectrum
Staged Construction
Linear Static

Linear Static

Click to:

Add New Load Case...

Add Copy of Load Case...

| Modify/Show Load Case... |

* Delete Load Case

Uygulamali Prefabrik Yapi Tasarimi

EJ Load Case Data - Modal

Notes
Modify/Show...

Load Case Name
[MoDAL

Set Def Name

Stiffness to Use
(® Zero Inttial Conditions - Unstressed State

(O stiffness at End of Nonlinear Case

important Note

0 g

ds from the Nonlinear Case are NOT included in the current

@ o

case

Number of Modes
Maximum Number of Modes
Minimum Number of Modes

Loads Applied
[] show Advanced Load Parameters

Other Parameters
Frequency Shift (Center)
Cutoff Frequency (Radius)
Convergence Tolerance

4] Allow Automatic Frequency Shifting

Load Case Type
Modal

Type of Modes

@® Eigen Vectors

(O Ritz Vectors

Mass Source
MSSSRC1

Cancel

v

Design...

EKiM 2024 MALATYA



RV T L R R e N R e L .

Load Cases Click to:
Load Case Name Load Case Type Add New Load Case...
Dvr A | Linear Static A
depX_ust Linear Static Add Copy of Load Case...
depY_ust Linear Static
ASAMALI Staged Construction I Modify/Show Load Case... I
G1_ust Linear Static
Py " i Al - ' | 1
: :
G1 att Linear Static B Load Case Data - Linear Static
HAR Linear Static
ZAT_alt Linear Static Load Case Name Notes Load Case Type
SBT1_att Linear Static = -
3 fN

SBT2 b etz o |DEPz Set Def Name _ Modify/Show... Static v E
depX_alt Linear Static = :
depY_akt v | Linear Static Vv Stiffness to Use Analysis Type

(® Zero Initial Conditions - Unstressed State (® Linear

O Stiffness at End of Nonlinear Case (O Nonlinear

' 1 mportant Note Loads from the Nonlinear Case are NOT included in the current
. case
Loads Applied Mass Source
Load Type Load Name Scale Factor 'MSSSRC1
Load Pattern v | ZATI_ust v

Load Pattern 0.7286 Add

Load Pattern SBT1_ust 0,7286

) Load Pattern SBT2_ust 0,7286 =

‘ Load Pattern ZATI_att 0,7286 Modify
Load Pattern SBT1_alt 0,7286

Load Pattern SBT2_att 0,7286 Delete

Cancel
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B Lead Case Data - Staged Construction Staged Construction
B Define Load Cases Load Case Name Notes Load Case Type
{ASAMALI Set Def Name Modify/Show... Staged Construction v || Design...
Load Cases = =
Initial Conditions
Load Case Name Load Case Type ® - -
ZATL ust ~ | Linear Static Zero Initial Conditions - Start from Unstressed State
SBT1_ust Linear Static
SBT2_ust Linear Static
MODAL Modal
KAR Linear Static
Dvr L?near 5““:*"' Stage Definition Geometric Nonlinearity Parameters
depX_ust Linear Static
depY_ust Linear Static Stage  Duration Provide Output User B O None
ASAMALI No. (Days) Output Label Comments @ P-Detta
G1_ust Linear Static r =
G1_at Linear Static N P T N | - _——
HAR V | Linear Static MSSSRC1 v
Modify
Insert
| Show Stages
— - Delete
[ Expand Stage Definition Show Stages In Tree View...
Data For Stage 1 (1, days; Output: No Label;)
Operation Object Type Object Name Age At Add Type Name Scale Factor
Add Structure + | Group v [KOLON-!-GUSE v |u, |
Add Structure A o) | KOLON+GUSE ~ [N ~ | - I | A
Load Objects Group KOLON+GUSE Load Pattern G1_ust %
Load Objects Group KOLON+GUSE Load Pattern ZATl_ust 3
Load Objects v | Group v | KOLON+GUSE v ¥ | Load Pattern Vv |G1_alt v 1, v
|:| Expand Stage Data Stage: << | < 11> || >> |of 1 Add Modify Delete
Other Parameters
Results Saved End of Each Stage Modify/Show...
Nonlinear Parameters Default Modify/Show...
(O] Material Properties Are Time Dependent LI
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Properties
Find this property:

=3 |

ASK1
c

G

M1
M2
MKS
OLK

OK

Uygulamali Prefabrik Yapi Tasarimi

Click to:

Import New Propert'

Add New Property‘

Add Copy of Proper

Modify/Show Prope(

Cancel

Section Name

Section Notes

Dimensions

Depth (13)

Width (t2)

Material

+ |C40

K6sS vispay Coor |}
Modify/Show Notes...
Section
z
= -l - h
B Frame Property/Stiffness Modification Factors X
Property/Stiffness Modifiers for Analysis
Cross-section (axial) Area
Shear Area in 2 direction
Shear Area in 2 direction ‘:]
Eroporty Modiiers Torsional Constant
X I b T Moment of Inertia about 2 axis
Moment of Inertia about 3 axis
Concrete Reinforcement... Mass 1
Weight

OK Cancel

core
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qE fine Mat : B B Material Property Data x

Materials Click to: General Data
A416Gr270 | Add Naw Materal s Material Name and Display Color [C40 -
AB15Gré0-1 .
A992FyS0 Material Type Concrete
30 Add Copy of Material...
035 Material Grade [fc 4000 psi ]
O | Modify/Show Materal. | Material Notes Modify/Show Notes...
CONC
E1 g
Weight and Mass Units

(4

[[] Show Advanced Properties Weight per Unit Volume Tonf, m, C

Mass per Unit Volume

(=

OK
Cancel Isotropic Property Data
Modulus Of Elasticity, £
Fossn,
Coefficient Of Thermal Expansion, A
Shear Modulus, G 1437500,

Other Properties For Concrete Materials

Specified Concrete Compressive Strength, fc 2812,2785

Expected Concrete Compressive Strength 2812,2785

[] Lightweight Concrete

[J switch To Advanced Property Display

] OK I Cancel
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[ Material Property Data X
Properties Click to:
" ; s General Data
Find this property: import New Property...
c | Material Name and Display Color [e1 =
C— TR L M s S
G S B : ' Material Grade [re 4000 psi ]
K80
M1 Material Notes Modify/Show Notes...
M2
'c;frf Section Name c Display Col Weight and Mass Units
Section Notes Modify/Show Notes... Weight per Unit Volume N, mm, C ¥
Mass per Unit Volume 0
Dimensions Section
Depth (13) P Isotropic Property Data
oK Width (2) - Modulus Of Elasticty, 6983,
2
i B fine Mate Coefficient Of Thermal Expansion, A 9,900E-06
Shear Modulus, G 3174,0009
Materials Click to:
A416Gr270 Other Properties For Concrete Materials
AB15Gre0-1 Specified Concrete Compressive Strength, fc 27,579
AS92FyS0 ﬁ
C30 Expected Concrete Compressive Strength 27,579
Material F C35 |
ca0 | My [ Lightweight Concrete
EI E1 4 CONC _
Concrete Reinforceme [J Show|
[[] Switch To Advanced Property Display
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16
;35
35
16
leas
3
1

S|

Load Pattern Name
G1 v

Resolve Forces in this Coordinate System

None (display as defined) v

Load Type

® Forces

Displacements

Show Loading Values

‘ OK [ | Close ] I Apply ’

Uygulamali Prefabrik Yapi Tasarimi EKIM 2024 MALATYA



4.2
‘6”2

6172

1A

17.2

42

42

12
42

Uygulamali Prefabrik Yapi Tasarimi

B Display Load Assigns - Joint Objects

Load Pattern Name
G1_alt v

Resolve Forces in this Coordinate System
None (display as defined) v

Load Type
® Forces
Displacements
Show Loading Values

]OKl[Closel{Applyl

i = [rinna ~s
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TURKIYE PREFABRIK BiRLiGi

TURKISH PRECAST CONCRETE ASSOCIATION

| Auto Seismic - Tsc-2018 v
LoadPat Dir PercentEcc  EccOverride PeriodCalc  UserT UserZ MaxZ MinZ R D 1 Ss s1 TL SiteClass Fs F1 SDS S0 TUsed CoeffUsed WeightUsed|
Text Text Unitless Text Sec YesiNo m m Unitless Unitless Unitless Unitless Unitless Sec Text Unitless Unitless Unitless Unitless Sec Unitless
X 0,05 No User 0,883 Yes 13 51 3 2 1 0,99 0244 6 pan 1,104 2,12 1,09296 0,515328 0,883 0,194537 632,3407|
depY_ust b 0,05 No User 0,557 Yes 13 51 3 2 1 0,99 0,244 6 zD 1,104 2,112 1,09296 0,515328 0,557 0,308395 632,3407|
depX_alt X 0,05 No User 0,316 Yes s 0 478 2,355 1 0,99 0,244 6 2D 1,104 2,112 1,0929 0,515328 0,316 0,274596 2652,8164|
X 1 099 0,244 6 v 1,104 212 1,09298 0,515328 0279754

s
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B Modal Participating Mass Ratios - O X
File View Edit Format-Filter-Sort Select  Options
Units: As Noted Modal Participating Mass Ratios v
Fiter:
OutputCase  StepType StepNum Period ux uy uz SumUXx SumUuyY Sumuz RX RY RZ SumRX Sur A
Text Unitless Sec Unitless Unitless Unitless Unitless Unitless Unitless Unitless Unitless Unitless Unitless Unit
» MMode 1 ‘ 1,151686 ‘ 1,564E-06 | 0,618313 ' 1,116E-11 1,564E-06 . 0,618313 . 1,116E-11 v 0,00702 | 1.549E‘08v 0,006555 v 0,00702 ' 1
MODAL Mode 2 ‘ 0,962171 ‘ 0,000593 » 0,005879 2,784E-13 0,000595 . 0,624192 1,144E-11 ‘ 7E-05 » 8,288E-06 0,304705 A 0.007089A 8
MODAL Mode 3 0,883281 ' 0,744597 7,088E-07 ' 6,123E-13 0,745192 v 0,624193 7 1,205E-11 . 9,566E-09 7 0,012194 0,000474 } 0,00?089‘
IMODAL ldode < 0,820707 0,002762 4,04E-07 6,124E-13 0,747953 0,624193 v 1,267E-11 l 4 672E-09 ‘ 4 9E-0S v 0,346975 ‘ 0,007089 ’
MODAL Mode S. 0,715885 | 0.00625‘ 2,41E-08- 8,515E-11 . 0,754203. 0.824193. 9,782E-11 . 9,553E-11 - 9.2E-05. 0,000661 | 0.007089‘
MODAL Mode 6 . 0,647857 ' 0,000181 | 0,002649 | 3,319E-15 | 0,754385 l 0,626842 9,782E-11 . 1,5E-05 - 2,762E-06 | 0,022376 | 0,007104 |
MODAL Mode 7 | 062262 | 1,2E-05 . 0,06056 A 2,02E-13 l 0,754396 | 0,687402 9,803E-11 l 0,000341 7 T.S43E-08A 0,00106S » 0,00744S !
IMODAL lMode 8‘ 0,574154 ‘ 0.001343 V 0,0001637 9,706E-11 » 0,755739 v 0,687565 . 1,951E-10 9,198E-07 7 1,8E-05 0,000754 } 0,007446 !
MODAL Mode 9 - 0,557384 | 4 975E-06 - 0.022632- 1,263E-13 | 0,755744 . 0,710196 . 1,952E-10 - 0,000128 - 1,043E-08 0,0455 | 0,007574 A
MODAL Mode 10 0,514414 6,7E-05 8E-05 1,962E-15 0,755811 0,710276 1,952E-10 . 5,854E-07 ' 5,461E-07 ' 7,3E-05 ' 0,007575 !
MODAL Mode 1 0.433634: 4.835E-08j 0,071161 v 4 68E-11 v 0,755811 . 0.78143?. 2,42E-10 0.000212- 6.752E-10: 0.000653; 0.007787:

e ———
Uygulamali Prefabrik Yapi Tasarimi
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Uygulamali Prefabrik Yapi Tasarimi

B Modal Participating Mass Ratios - O X
File View Edit Format-Filter-Sort Select  Options
Units: As Noted Modal Participating Mass Ratios v
Filter:
OutputCase  StepType StepNum Period Ux uy uz SumUX SumUY SumUZ RX A
Text Unitless Sec Unitless Unitless Unitless Unitless Unitless Unitless Unitless
MODAL Mode 29 0,333055 . 7,463E-12 S5,722E-13 ‘ 0,000917 . 0,362035 0,540766 . 0,077395 | 2,052E-08
MODAL Mode ' 30 ‘ 0,315999 . 1,7E-05 0.196798‘ 1,015E-11 7 0,362052 ‘ 0,737564 ' 0,077395 ‘ 0,003907
MODAL Mode K] 0,308559 2,8E-09 1,686E-10 5,186E-13 0,362052 0,737564 0,077395 . 3,173E-10
MODAL Mode . 32 ‘ 0,308491 ' 3,661E-13 6,285E-08 ’ 2,017E-09 - 0,362052 ‘ 0,737564 ' 0,077395 ‘ 0,001662
MODAL Mode . 33 ‘ 0,307222 . 0,092479 1,7S5E-09 \ 3,659E-11 . 0,45453 ‘ 0,737564 I 0,077395 ‘ 3,249E-10
MODAL Mode . 34 . 0,306278 . 3,7T45E-11 ‘ 6,828E-12 . 4 855E-07 . 0,45453 ' 0,737564 . 0,077396 . 1,065E-11
MODAL Mode ‘ 35 . 0,30538 . 1,6E-05 v 6,2E-05 ‘ 8,57E-12 . 0,454547 ' 0,737626 ‘ 0,077396 . 9,214E-07
MODAL Mode ' 36 ‘ 0,305243 - 3,86E-15 . 3,336E-09 - 1,46E-10 - 0,454547 - 0,737626 ' 0,077396 ‘ 3,798E-07
MODAL Mode - 37 ‘ 0,303776 - 0.017093. 2,041E-06 - 2,313E-11 - 0,471645 - 0,737628 - 0,077396 . 4 229E-08
MODAL Mode ' 38‘ 0,303851 . 3,559E-10 6,4055-12K 5,435E-087 0.4716457 0.737828l 0.077396‘ 5,693E-10
MODAL Mode . 39 ‘ 0,301859 . 0,000883 . 0,211074 . 1,127E-12 . 0,472528 v 0,948702 . 0,07739 ‘ 0,004625
MODAL Mode . 40 ‘ 0,301688 ' 3,842E-07 - 0,023342 . 1,278E-10 . 0,472528 ‘ 0,972044 . 0,0773%6 ' 0,000525
MODAL Mode 7 41 v 0,301687 ' 8,479E-07 0.018489‘ 2,212E-10 . 0,472529 r 0,990533 7 0,077396 ' 0,000399
ll MODAL Mode 42 0,300787 0,4573 0,000618 5,889E-10 0,929829 0,991151 0,077396 ‘ 1,4E-05
2 MANAIL HaAda A2 n 200cec 2 127F no 2 RL1F 14 | 41 RC2E NR n a2o8720 n oo14c1 n N77208 ‘ 2 A9 1; e
Record: | << < 1 > > | of S0 Add Tables...
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Esdeger Deprem Yiikleri Hesabi:

Bina onem katsayisi ;

Tasiyici Sistem Davranis Katsayisi ;

Toplam esdeger deprem yiikii

s

Ristx : 3 Raltx : 5
- R,(T)-? T>T, R::ty . 3 R:Ity . 5 Vt=W SaR (Tx)> 27,645 Wist= 632,3 ton (SAP2000 Kitleye esas agiriik)
. iy " Walt= 2652 ton  (SAP2000 Katl girlik
R,m:D—;‘%-D lri — Diistx= 2 Daltx= 2,5 (SAP2000 Kitleye esas agirlik)
e Diisty= 2 Dalty= 2,5
Yatay Elastik Tasarim ivmesi ; Vx_ust= 691 Vy_lst= 691 Vx_ust=W *Sae (T)
Yerel zemin sinifi : 0,6 igin; Vx_alt= 9173 Vy_alt= 9662 0
Xust dogal titresim periyodu (Tx SAP2000) - 0,883 Sds= 1 Ta= 0,0943 v Ho 0070 v o 0067 0 = VR;l
Yist dogal titresim periyodu (Ty SAP2000) : 0,557 Sd1= 0,5153 Th= 0,4715 ust ’ ust ’ x,tim
Xalt dogal titresim periyodu (Tx SAP2000) : 0,316 Sds= 7 Ta= 0,0312 © 0 (R Dise
x) _ v) _ — _— ). _—
Yalt dogal titresim periyodu (Ty SAP2000): 0,3 Sd1= 1,093  Tb= 0,1561 Vae = 0,558 V= 0,560  Var =(-Vea) ®R )
X) _ Xy <
Ve~ =mySp(T;7) =2 0.04m, I Spg g W= 0,628 e 0.627 v® = V&? + vgl.‘:')
XUst icin Spektrum Katsayisi (Sze) : 1,093 Ra(T)x= 3
Yist igin Spektrum Katsayisi (Sze): 1,093 Ra(T)y= 3 (Raalt= 478 (Ryalt= 4,79 Ry = (R,(l’.-),;.
Xtim igin Spektrum Katsayisi (Sze) : 3,459 Ra(T)x= 5 ® - v
Ytiim i¢in Spektrum Katsayisi (Sz¢) : 3,643 Ra(T)y= 5 DX _ 0.6y Dygy + Vai' Dy (4.6)
4.7.3. Binanin Hakim Dogal Titresim Perivodunun - V(X)
-| C= 01 x) )
HN= 13,00 m Do = 2399 Do = 2,362
Dogal titregim periyodu (Tpx) : 0,958
0 Bina hakim titresim periyotu i¢in kesin hesap yapilmadidi i¢in Amprik formiille hesaplanmistir.
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OTELEME KONTROLLERI :

Rx_list= 3 Rx_alt= 4,78
Ry_list= 3 Ry_alt= 4,79
X YONU DEPREM ETKILERI I= =1
KAT Umin U ek A, R/ H 5 =R/Ax Ai| 3&imax 5<8imax
C 5,030 5,160 5,160 3 1300 15,480 19,548 UYGUN
A1 1,050 1,220 1,220 478 500 5,828 7,518 UYGUN
z 0,000 0,000 0,000 0 0,000 7,518
Y YONU DEPREM ETKILERI
KAT U, U, A; R/ H & =R/ x Ai Gimax R A n:/h;
C 5,880 6,200 6,200 3 1300 18,600 19,548 UYGUN
A1 1,000 1,220 1,220 478 500 5,828 7,518 UYGUN
Z 0,000 0,000 0,000 0 0,000 0,000
ARAKAT 1
Aimax Aimin Aiort
1,220 1,050 1,135 nbi x= 1,07 <1,2
1,220 1,000 1,11 nbiy= 1,10 <1,2

Burulma diizensizligi yoktur

Ty

0,008
A x= 0,532
Ay= 0,532
K=1,0

0,300
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TURKIYE PREFABRIK BiRLiGi

TURKISH PRECAST CONCRETE ASSOCIATION

63.
58.5
54,

S
-
U

49,5~
45,
4050

36.
31.5
27

22,5

18.
13.5

4.5
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TURKIYE PREFABRIK BiRLiGi www.prefab.org.tr

TURKISH PRECAST CONCRETE ASSOCIATION

140.
130.

120.

10,

100. —
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Aps
/

ANS
J

10,61 -1,04]E-03

-1,04)E-03 10,64

e ———
Uygulamali Prefabrik Yapi Tasarimi
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[ Mass Source Data - o X

Mass Source Name MSSSRC1 F

IMass Source
[ Element Self Mass and Additional Mass
Specified Load Patterns.

Mass Multipliers for Load Patterns

Load Pattern Multiplier

2ATI_ust w1,
(zanwst ___Ji. |
| SBT1_ust [, 250
| SBT2_ust 11, =
| KAR 103 Modify
| Dvr 1,

Delete

B Mass Source Data — O X
Cancel
Mass Source Name MSSSRC1
-
Mass Source

liass Muttipliers for Load Patterns

Load Pattern Multiplier

ZATI_ust 1

~ | ~
SBT1_ust 1,

SBT2_ust )

KAR 03

Dvr (1.

ZAT at 1,

SBT1_akt 1

SBT2_att w1, v

Cancel
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[ 75C-2018 Seismic Load Pattern

@® Global X Direction

(O Global Y Direction

Ecc. Ratio (All Diaph.)
Override Diaph. Eccen.

Time Period

(O Approx. Period
(O Program Calc

@® User Defined

Lateral Load Elevation Range
O Program Calculated
@® User Specified

Max Z

Min Z

Load Direction and Diaphragm Eccentricity

Cancel

Seismic Coefficients

0.2 Sec Spectral Accel, Ss

1 Sec Spectral Accel, S1

Override...
Site Class

Site Coefficient, Fs

Site Coefficient, F1

Calculated Coefficients

SDS= Fs*Ss
SDS=F1*S$1
Reset Defaults
13,
5.1 Factors

Response Modification, R
System Overstrength, D

Occupancy Importance, |

Long-Period Transition Period

1,093

[0,5153

[ 75C-2018 Seismic Load Pattern

Load Direction and Diaphragm Eccentricity
(® Giobal X Direction

(O Giobal Y Direction

Ecc. Ratio (All Diaph.) 0,05

Override Diaph. Eccen. Override...

Time Period

(O Approx. Pericd
(O Program Calc

® User Defined

T= |1,000E-03

Lateral Load Elevation Range
(O Program Calculated

® User Specified Reset Defaults

Max Z 5,
Min Z 0,

coce

Seismic Coefficients
0.2 Sec Spectral Accel, Ss

1 Sec Spectral Accel, S1

Long-Period Transition Period

Site Class
Site Coefficient, Fs

Site Coefficient, F1

Calculated Coefficients
SDS= Fs*Ss

SDS= F1*S51

Factors
Response Modification, R

System Overstrength, D

Occupancy Importance, |

1,083

0,5153

Uygulamali Prefabrik Yapi Tasarimi
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Load Cases Click to:
Load Case Name Load Case Type Add New Load Case...
ZATI Linear Static
SBT1 Linear Static Add Copy of Load Case...
SBT2 Linear Static
MODAL IModal | [ Modity/Show Load Case... |
KAR Linear Static
Dvr Linear Static +* Delete Load Case
depX Linear Static
depY Linear Static B Load Case Data - Modal
SPEC-X Response Spectrum
SPEC-Y Response Spectrum Load Case Name
ASAMALI Staged Construction
G1 Linear Static l NEDAL
DEPz Linear Static

Uygulamali Prefabrik Yapi Tasarimi

Stiffness to Use
(® Zero Initial Conditions - Unstressed State
O Stiffness at End of Nonlinear Case

Loads from

case

Important Note

Number of Modes
Maximum Number of Modes
Minimum Number of Modes

Loads Applied
[[] show Advanced Load Parameters

Other Parameters
Freguency Shift (Center)
Cutoff Frequency (Radius)
Convergence Tolerance

(4 Alow Automatic Frequency Shifting

Notes

Set Def Name Modify/Show...

1,000E-09

Load Case Type
Modal

Type of Modes
® Eigen Vectors

(O Ritz Vectors

Mass Source
MSSSRC1

Cancel

Design...

EKiM 2024 MALATYA



RV T L R R e N R e L .

Load Cases Click to:
Load Case Name Load Case Type Add New Load Case...
Dvr A | Linear Static A
depX_ust Linear Static Add Copy of Load Case...
depY_ust Linear Static
ASAMALI Staged Construction I Modify/Show Load Case... I
G1_ust Linear Static
Py " i Al - ' | 1
: :
G1 att Linear Static B Load Case Data - Linear Static
HAR Linear Static
ZAT_alt Linear Static Load Case Name Notes Load Case Type
SBT1_att Linear Static = -
3 fN

SBT2 b etz o |DEPz Set Def Name _ Modify/Show... Static v E
depX_alt Linear Static = :
depY_akt v | Linear Static Vv Stiffness to Use Analysis Type

(® Zero Initial Conditions - Unstressed State (® Linear

O Stiffness at End of Nonlinear Case (O Nonlinear

' 1 mportant Note Loads from the Nonlinear Case are NOT included in the current
. case
Loads Applied Mass Source
Load Type Load Name Scale Factor 'MSSSRC1
Load Pattern v | ZATI_ust v

Load Pattern 0.7286 Add

Load Pattern SBT1_ust 0,7286

) Load Pattern SBT2_ust 0,7286 =

‘ Load Pattern ZATI_att 0,7286 Modify
Load Pattern SBT1_alt 0,7286

Load Pattern SBT2_att 0,7286 Delete

Cancel

Uygulamali Prefabrik Yapi Tasarimi EKIM 2024 MALATYA




B Lead Case Data - Staged Construction Staged Construction
B Define Load Cases Load Case Name Notes Load Case Type
{ASAMALI Set Def Name Modify/Show... Staged Construction v || Design...
Load Cases = =
Initial Conditions
Load Case Name Load Case Type ® - -
ZATL ust ~ | Linear Static Zero Initial Conditions - Start from Unstressed State
SBT1_ust Linear Static
SBT2_ust Linear Static
MODAL Modal
KAR Linear Static
Dvr L?near 5““:*"' Stage Definition Geometric Nonlinearity Parameters
depX_ust Linear Static
depY_ust Linear Static Stage  Duration Provide Output User B O None
ASAMALI No. (Days) Output Label Comments @ P-Detta
G1_ust Linear Static r =
G1_at Linear Static N P T N | - _——
HAR V | Linear Static MSSSRC1 v
Modify
Insert
| Show Stages
— - Delete
[ Expand Stage Definition Show Stages In Tree View...
Data For Stage 1 (1, days; Output: No Label;)
Operation Object Type Object Name Age At Add Type Name Scale Factor
Add Structure + | Group v [KOLON-!-GUSE v |u, |
Add Structure A o) | KOLON+GUSE ~ [N ~ | - I | A
Load Objects Group KOLON+GUSE Load Pattern G1_ust %
Load Objects Group KOLON+GUSE Load Pattern ZATl_ust 3
Load Objects v | Group v | KOLON+GUSE v ¥ | Load Pattern Vv |G1_alt v 1, v
|:| Expand Stage Data Stage: << | < 11> || >> |of 1 Add Modify Delete
Other Parameters
Results Saved End of Each Stage Modify/Show...
Nonlinear Parameters Default Modify/Show...
(O] Material Properties Are Time Dependent LI
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Properties
Find this property:

=3 |

ASK1
c

G

M1
M2
MKS
OLK

OK

Uygulamali Prefabrik Yapi Tasarimi

Click to:

Import New Propert'

Add New Property‘

Add Copy of Proper

Modify/Show Prope(

Cancel

Section Name

Section Notes

Dimensions

Depth (13)

Width (t2)

Material

+ |C40

K6sS vispay Coor |}
Modify/Show Notes...
Section
z
= -l - h
B Frame Property/Stiffness Modification Factors X
Property/Stiffness Modifiers for Analysis
Cross-section (axial) Area
Shear Area in 2 direction
Shear Area in 2 direction ‘:]
Eroporty Modiiers Torsional Constant
X I b T Moment of Inertia about 2 axis
Moment of Inertia about 3 axis
Concrete Reinforcement... Mass 1
Weight

OK Cancel

core
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qE fine Mat : B B Material Property Data x

Materials Click to: General Data
A416Gr270 | Add Naw Materal s Material Name and Display Color [C40 -
AB15Gré0-1 .
A992FyS0 Material Type Concrete
30 Add Copy of Material...
035 Material Grade [fc 4000 psi ]
O | Modify/Show Materal. | Material Notes Modify/Show Notes...
CONC
E1 g
Weight and Mass Units

(4

[[] Show Advanced Properties Weight per Unit Volume Tonf, m, C

Mass per Unit Volume

(=

OK
Cancel Isotropic Property Data
Modulus Of Elasticity, £
Fossn,
Coefficient Of Thermal Expansion, A
Shear Modulus, G 1437500,

Other Properties For Concrete Materials

Specified Concrete Compressive Strength, fc 2812,2785

Expected Concrete Compressive Strength 2812,2785

[] Lightweight Concrete

[J switch To Advanced Property Display

] OK I Cancel

Uygulamali Prefabrik Yapi Tasarimi EKIM 2024 MALATYA




[ Material Property Data X
Properties Click to:
" ; s General Data
Find this property: import New Property...
c | Material Name and Display Color [e1 =
C— TR L M s S
G S B : ' Material Grade [re 4000 psi ]
K80
M1 Material Notes Modify/Show Notes...
M2
'c;frf Section Name c Display Col Weight and Mass Units
Section Notes Modify/Show Notes... Weight per Unit Volume N, mm, C ¥
Mass per Unit Volume 0
Dimensions Section
Depth (13) P Isotropic Property Data
oK Width (2) - Modulus Of Elasticty, 6983,
2
i B fine Mate Coefficient Of Thermal Expansion, A 9,900E-06
Shear Modulus, G 3174,0009
Materials Click to:
A416Gr270 Other Properties For Concrete Materials
AB15Gre0-1 Specified Concrete Compressive Strength, fc 27,579
AS92FyS0 ﬁ
C30 Expected Concrete Compressive Strength 27,579
Material F C35 |
ca0 | My [ Lightweight Concrete
EI E1 4 CONC _
Concrete Reinforceme [J Show|
[[] Switch To Advanced Property Display
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16
;35
35
16
leas
3
1

S|

Load Pattern Name
G1 v

Resolve Forces in this Coordinate System

None (display as defined) v

Load Type

® Forces

Displacements

Show Loading Values

‘ OK [ | Close ] I Apply ’
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4.2
‘6”2

6172

1A

17.2

42

42

12
42

Uygulamali Prefabrik Yapi Tasarimi

B Display Load Assigns - Joint Objects

Load Pattern Name
G1_alt v

Resolve Forces in this Coordinate System
None (display as defined) v

Load Type
® Forces
Displacements
Show Loading Values

]OKl[Closel{Applyl

i = [rinna ~s
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TURKIYE PREFABRIK BiRLiGi

TURKISH PRECAST CONCRETE ASSOCIATION

Seismic - TSC-2018 — a X
View Edit Format-Filter-Sort  Select  Options
s Noted | Auto seismic- Tsc-2018 v
LoadPat Dir PercentEcc EccOverride PeriodCalc  UserT UserZ MaxZ MinZ R D 1 Ss $1 T SiteClass Fs F1 SDs SD1 Tused Coeffused Weig
Text Text Unitless Text Sec YesiNo m m Unitless Unitless Unitless Unitless Unitless Sec Text Unitless Unitless Unitless Unitless Sec Unitless
X 0,05 No User 0,883 Yes 13 51 3 2 1 099 0,244 ] zn 1,104 212 1,09296 0515328 0,883 0,194537
Y 0,05 No User 0,557 Yes 13 51 3 2 1 0,99 0,244 6 zD 1,104 212 1,09296 0,515328 0,557 0,308395
X 0,05 No User 0,001 Yes 5 0 15 15 1 0,99 0,244 6 0 1,104 212 1,09296 0,515328 0,001 0,270908 2]
depY_alt X 0,05 No User 0,001 Yes s 0 15 15 i 0,99 0,244 6 0 1,104 212 1,09296 0,515328 0,001 0,270908 2]

E]E] 1 nu [ AdoTaves.. | [ Done

s
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B Medal Participating Mass Ratios — O X
File View Edit Format-Filter-Sort Select Options

Units: As Noted Modal Participating Mass Ratios v
Fitter:
OutputCase StepType StepNum Period Ux vy vz SumUX Sumuy SumuZ RX A
Text Unitless Sec Unitless Unitless Unitless Unitless Unitless Unitless Unitless

» Mode 7 1 1,047677 V 3,332E-08 7 0,496022 7 2,977E-14 3,332E-08 V 0,496022 V 2,97TE-14 ' 0,00702¢
MODAL Mode 2 . 0,914793 A 3,21E-06 0,001553 1,661E-15) 3,243E-06 . 0,497574 ‘ 3,143E-14 ' 21E-0!
MODAL ‘ Mode 3 0,845927 . 0,638257 ‘ 2,739E-10 ' 4,338E-12 0,63826 » 0,497574 V 4,369E-12 ‘ 3,014E-10
MODAL . Mode 4 . 0761224 | 8 6E-05 . 1.552E-08 | 2.794E-15 | 0638346 | 0497574 | 4,372E-12 l 5,627E-11
MODAL ‘ Mode 5‘ 0,692193- ().GDGQIHG= 2,9()7E-08= 9,378E-12. 0,70?362. 0,497574 1,375E-1 l 4173E-11
MODAL Mode 6 06244 6,7E-05 7,7TE-05 5,513E-13 0,707429 0,497651 1,43E-1 . 1,136E-0¢
MODAL - Mode 4 0‘571553> 7,?31E-0?‘ 0,057108> 9,645E-14 ‘ 0‘707429- 0‘554759‘ 1,44E-11 - 0,00083
MODAL ‘ Mode 8 l 0,560859 ‘ 0,013138 I 5,003E-07 I 1,727E-11 . 0,720567 . 0,554759 ‘ 3,167E-11 . 7,596E-0!
MODAL . Mode 9 v 0,512577 . 6,4E-05 ' 0,000873 ‘ G,154E-13q 0,720631 ' 0,555633 ‘ 3,228E-11 ' 1,3E-0!
MODAL ‘ Mode 10 l 0.50393. ?.BE—OSI 1,883E-06 l 1.376E-12l 0.720707. 0,555635‘ 3,366E-11 l 5,956E-0i
MODAL . Mode 1 l 0,463179 ' 0,003293 ' 4,T45E-06 ‘ 2,182E-09 v 0,724001 . 0,555639 ‘ 2,216E-09 . 6,645E-0i
MODAL . Mode 12 . 0,447765 . 1,184E-07 . 5,313E-11 ' 6,645E-11 0,724001 . 0,555639 . 2,282E-09 ' 5,099E-1:
MODAL - lode 30 447542 |4 Q45E-11 L 115€-09 ' 0247428 ' 0724001 ' 0555639 ‘ 0 zgzgzj: 0,00017:
MODAL ‘ Mode 14 v 0,446891 - 1.433E-08' 0,155771 . 1,67E-09. 0,724001 . 0,71141 . 0,24742 0,00218!
MODAL Mode 15 0,438814 1,819E-09 1,1925-08. 1,195E-15 0,724001 0,71141 0.247428. 1,915E-0!
MODAL . Mode 16 l 0,438598. 6,916E-13 . 2,914E-07 l 2,54E-10 l 0,724001 . 0,71141 . 0,247423. 0,17608!
MODAL ‘ Mode 17 0,43166 . 0,00012 ' 9,8E-05 ‘ 9,14E-12 v 0,724121 ' 0,711508 V 0,247428 ' 1,426E-0
MODAL |  Mode 18| 042449 8628609 12836-11| B3S4EM| 0724121 0711508 0247428  3.215E-1:
MODAL - Mode 19 v 0,424286 - 5,303E-12 - 4,T13E-14 ' 0,025614 . 0,724121 - 0,711508- 0,273042 - 1,8E-0!
MODAL . Mode 20 . 0,413044 . 0,000426 - 1,977E-07 - 2,087E-10 l 0,724547 - 0,711508 . 0,273042 2.018E-U.!
MODAL ‘ Mode 21 ' 0,405626 I 1,275E-09 ‘ 3,674E-09 ' 2,238E-14 ‘ 0,724547 . 0,711508 ‘ 0,273042 ' 5,156E-11

Uygulamali Prefabrik Yapi Tasarimi EKIM 2024 MALATYA



rie view Ear rormat-riter->orc €lect vpteons

Units: As Noted Modal Participating Mass Ratios ~
Fiter:

OutputCase  StepType StepNum Period ux uy uz SumuXx Sumuy SumuzZ RX RY RZ SumRX #
Teoxt Hnitloce Soc Muitloss Huitlocs Huitlocs Huitlocs Unitloce Unitloce LU LD itlE S S Unitless Unitless
MODAL . Mode 345 0,138449 | 0,000116- 1,667E-09- 1,418E-09 . 0,778813 - 0,209561 - 0,489187 5,154E-12 . 5,68E-06 ‘ 6,549E-09- 0,33
MODAL Mode 346 0,137236 3,805E-13 2,197E-08 7,674E-15 0.778813: 0,209561 0,489187 1,03E-10 6,104E-13 ‘ 6,032E-10- 0,33
MODAL ‘ Mode ' 247 ‘ 0,137227 ' 5,385E-10 7 3,095E-11 ' 8,381E-15 ' 0,778813 7 0,209561 l 0,489187 ' 1,836E-16 ' 1,92E-10 ‘ 3ME-N [ 0,33
MODAL ‘ Mode . 348 . 0,137214 ‘ 5,436E-12 [ 9,107E-08 . 4,782E-14 . 0,778813 [ 0,209562 . 0,489187 . 6,295E-10 . 3,242E-12 ‘ 4,21E-09 [ 0,33
MODAL ‘ Mode A 349 A 0,137197 ‘ 6,246E-09 A 2,33E-10 ‘ 2,078E-11 l 0,778813 A 0,209562 l 0,489187 A 2,394E-13 A 7,658E-10 ‘ 5,036E-11 [ 0,33
MODAL ‘ Mode - 3501 0,13718 ‘ 3,2156-11 - G.SOSE-OB- 2,624E-14 - 0‘773813- 0.209562. 0,489187 - 1.1145-09‘ 3,051E-12 ‘ 1,394E-08 [ 0,33
MODAL . Mode A 351 . 0,137164 ‘ 1,143E-07 ‘ 9,095E-10 l 1,853E-10 . 0,778812 . 0.209562. 0,489187 A 2,828E-12 ‘ 1,167E-09 ‘ 4.1E-12. 0,33
MODAL ' Mode ' 352 . 0,137148 ' 1,034E-09 [ 1,886E-08 ‘ 2,552E-14 ' 0,778813 ‘ 0,209562 ‘ 0,489187 ' 2,279E-09 l 3,801E-12 ‘ 1,615€E-06 [ 0,33
MODAL - Mode [ 353 - 0,137133 - 7,72E-06 - 5,801E-09 - 1,952E-09 ' 0,778821 - 0,209562 - 0,489187 - 2,024E-11 - 3,892E-07 ‘ 1,226E-11 [ 0,33
MODAL Mode 7 354 - 0,131897 6,04E-14 35-05- 5,833E-14 7 0,778821 0.2095927 0,489187 ‘ 7,014E-08 ‘ 2,992E-14 ‘ 1E-05 » 0,33
MODAL ‘ Mode : 355 [ 0,130671 » 6,704E-13 A 2,303E-13 A 2,353E-11 A 0,778821 A 0,209592 ‘ 0,489187 A 4,931E-16 A 7,262E-14 ‘ 3,164E-15 [ 0,33i
MODAL ‘ Mode A 3557‘ 0,130663 l 6,9075-15‘ 3,5E-08 l 1,123E-15 l 0,778821 l 0.209592‘ 0,489187 A 6,838E-107‘ 1,304E-14 ‘ 1,458E-11 ‘ 0.33:
MODAL ‘ Mode » 357 - 0,130649 » 8,085E-12 ‘ 4,739E-12 . 1,162E-10 . 0,778821 » 0‘209592‘ 0,489187 » 1,19E-14 ‘ 6,934E-13 ‘ 1,342E-14 ‘ 0,33
MODAL ‘ Mode ‘ 358‘ 0,130633 ‘ 1,762E-14 ‘ 1,033E-07 I 3,974E-16 I 0,778821 ' 0,209592 I 0,489187 - 1,473E-09 ‘ 5,087E-15 ‘ 3,732E-11 | 0,33
MODAL Mode 359- 0,130615 - 2,48E-11 1,877E-11 - 9,105E-11 . 0,778821 0,209592 . 0,489187 - 537T4E-14 . 1,526E-12 ‘ 3,358E-15 - 0,33
MODAL ‘ Mode ‘ 360 ‘ 0,130599 ‘ 4 B94E-15 ‘ 2,15€-07 I 8 617E-17 I 0,778821 I 0,209592 I 0,489187 , 1,678E-09 ‘ 1,027E-16 ‘ 2,799E-11 ‘ 0,33
MODAL . Mode . 361 . 0,130588 ' 3,797E-11 . 1,434E-11 l 2,116E-11 l 0,778821 ' 0‘209592. 0,489187 ' 4 679E-14 ‘ 1,45E-12 ‘ 5,6555-16. 0,33
MODAL ' Mode } 3624 0,130577 ' 4.124E—167 9,739E-07 l 1,644E-15 l 0,778821 7 0.209593‘ 0,489187 » 3,903E-09 ‘ 8,039E-16 ‘ 2.391E—127 0.33;-‘
MODAL [ Mode - 363- 0,13055 - 1,564E-09 - 6,93E-10 . 1,56E-13 ' 0,778821 [ 0,209593 [ 0,489187 A 1,395E-11 A 7,214E-11 ‘ 9,684E-07 [ 0,33
MODAL |  Mode | 364| 0130482 3391E-08| 4183611 1403612  0778825|  0209593| 0489187  299E-14| 42026-08| 1338608 0,33
MODAL - Mode - 365 . 0,130384 ‘ 4 17T1E-09 A 1,368E-07 ‘ 8,426E-16 - 0,778825 . 0,209593 . 0,489187 . 6,292E-10 l 2,493E-12 ‘ 1,71E-06 [ 0,33
MODAL . Mode A 366. 0,130271 ‘ 1,342E-07 ‘ 1,326E-13 l S,372E712‘ 0,778825 . 0.209593. 0,489187 A 2,439E-13 l 2,159E-10 ‘ 2,058E-10 . 0,33
MODAL ' Mode . 367 . 0,130161 ‘ 2,271E-09‘ 8,647E-07 : 1,2?3E-12‘ 0,778825 l 0,209594 ‘ 0,489187 . 4,125E-09 l 4,018E-11 ‘ 1,984E-07 | 0,33
MODAL Mode » 368- 0,130063 ' 3,489E-08 [ 2,599E-09 ' 5,983E-12 ' 0,778825 ' 0,209594 . 0,489187 » 4 225E-12 ‘ 2,983E-11 ‘ 3,27SE-11 [ 0,33
MODAL ‘ Mode ' 369 [ 0,129987 ‘ 8,943E-10 [ 1,225E-06 : 2123E-12 ' 0,778825 [ 0,208595 l 0,489187 ' 6,047E-09 [ 217SE-11 ‘ 2,703E-08 [ 0,33i
MODAL ‘ Mode A 370 A 0,12894 ‘ 3,733E-09 A 3.383E-09‘ 1,175E-12 ‘ 0,778825 A 0,209595 l 0,489187 A 1,055E-11 A 7,272E-12 ‘ 3,446E-12 [ 0,33
MODAL Mode | 371 ‘ 0,129281 | 9,1055»10A 0.353555 5,729E-10 » 0,778825 » 0,563264 . 0,489187 » 0,001857 ‘ 3,101E-11 | 7.576E-08 [ 0,33
» MODAL Mode 312 0,127504 4 4TTE-10 0,240458 1,941E-11 0,778825 0,803722 0,489187 D,001281 l 1,278E-11 ‘ 1,305E-08 | 034

— r— —— —— ————— ———— ———— ————— - —— P mapam ol oo o PP
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Esdeger Deprem Yiikleri Hesabi:

Bina onem katsayisi ; Tasiyici Sistem Davranis Katsayisi ;
Riistx : 3 Rbodx : 1,5
rR=R T>T, E
=1 T - Riisty : 3 Rbody: 1,56
R,(T)=D—:‘%-D lTL s Diistx= 2 Dbodx= 1,5
o Diisty= 2 Dbody= 1,5
Yatay Elastik Tasarim ivmesi -
Yerel zemin sinifi : 0,6 igin;
Xust dogal titresim periyodu (Tx SAP2000) : 0,692 Sds= 1 Ta= 00,0943
Yust dogal titresim periyodu (Ty SAP2000) : | 0,447 | Sd1= 0,5153 Tb= 0,4715
Xtum dogal titresim periyodu (Tx SAP2000) : 0,178 Sds= 1 Ta= 0,0943
Ytumdogal titresim periyodu (Ty SAP2000) : 0,127 Sd1= 0,5153 Tb= 04715

V) =m Sg(T) = 0.04m, I Sps g

Xust icin Spektrum Katsayisi (Szz) : 1,093 Ra(T)x= 3
Yust i¢in Spektrum Katsayisi (Sze): 1,093 Ra(T)y= 3
Xtlm igin Spektrum Katsayisi (Sz¢) : 1,093 Ra(T0)x= 1.5
Ytlim igin Spektrum Katsayisi (Sze): 1,093 Ra(T0)y= 1.5
4.7.3. Binanin Hakim Dogal Titresim Periyodunun
= 0,1
HN= 8,00 m
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OTELEME KONTROLLERI :

Rx_list= 3 Rx_alt= 1,50 0,008
Ry_iist= 3 Ry_alt= 1,50 A x= 0,532
X YONU DEPREM ETKILERI I=1 I=1 Ay= 0532
KAT Umin U ak A; R/ H 5 =R/ x Ai Gimax 5<8imax K=1,0
C 2,500 3,950 3,950 3 800 11,850 12,029 UYGUN |Ty= 0,300
bodrm 0,180 0,240 0,240 1,50 500 0,360 7,518 UYGUN
74 0,000 0,000 0,000 0 0,000 7,518
Y YONU DEPREM ETKILERI
KAT U, U, A, R/ H S=R/AxAi| &imax | RA./hi
C 3,700 3,900 3,900 3 800 11,700 12,029 UYGUN
bodrm 0,025 0,035 0,035 1,50 500 0,053 7,518 UYGUN
z 0,000 0,000 0,000 0 0,000 0,000
ARAKAT 1
Aimax Aimin Aiort
X| 0,240 0,180 0,21 nbi x= 1,14 <1,2
Y| 0,035 0,025 0,03 nbiy= 1,17 <1,2

Burulma diizensizligi yoktur

e ———
Uygulamali Prefabrik Yapi Tasarimi EKIM 2024 MALATYA



TURKIYE PREFABRIK BiRLiGi

TURKISH PRECAST CONCRETE ASSOCIATION

63.
58.5
54,

S
-
U

49,5~
45,
4050

36.
31.5
27

22,5

18.
13.5

4.5

Uygulamali Prefabrik Yapi Tasarimi EKIM 2024 MALATYA



TURKIYE PREFABRIK BiRLiGi www.prefab.org.tr

TURKISH PRECAST CONCRETE ASSOCIATION

140.
130.

120.

10,

100. —

Uygulamali Prefabrik Yapi Tasarimi EKIM 2024 MALATYA



