


























1.  

 

 

 D sebebiyle 

analiz analiz 

 

analiz  

  ve/veya 

 

 yap

 

, 

 en  

 TBDY 2018, d

DBYBHY 2007)    

  

gereken depreme daya  olan 

 

 

 

betonarme od B irme Y   

 

 

 

 



.

 



2.  

DBYBHY 2007 ve 

 a  

 

 okulun 

kriterler 

 

  

 incele ; 2, 4 

Bu modellerde f beton ve 

     

 hesaplamalar  

 r. 

alarak incelemektir. 

  (2016) 

  statik 

 

, 

. Elde edilen t   dinamik 

 

statik itme analizinden eld

 

   depremde  hasar ve 

 yarayan lerdir. 

 kat adedi,  

 gruplan betonarme bina grubunun 

 Bu binalar modellenerek statik itme analizleri 

Analizler  

 elde 



.

sonucunda  , 

  ektedir. 

  (2017) ara normal kat 

 olan etkisini 

incelem .  in etkisi 

.  atlar 

  taban kesme kuvvetini ve 

   

 

Korkmaz (2017) , binalarda bu

 

 

Amini ve Yerli (2018) 

 

 Bu modelin serbes

  

 

 ve ark. (2018) da, 

 

 

 , mevc  DBYBHY 

2007 

yap  

 

da, 



bir deprem 

 

Meral (2019)  

etkisini   DBYBHY 

 

binalara, k   

toplamda 90 adet aban kesme 

kuvveti r 

ak, a olan etkisi incelenm  D

binalar   

 deplasman  

 , 

 

nalizler 

neticesinde hesaplanan 

hesaplanan taban kesme kuvvetleri, Amerikan 

 

Severcan ve Sinani (2019) , 

 

 

sonucunda binada kritik hepsinin 



.

  

 da, 

 ; 

 deprem tehlikesi , 

 , 

 

 

 , DBYBHY 2007 ve TBDY 2018 kesit 

  

larak kesit 

 

da, 

ile incele  

 



3. MATERYAL VE METOT 

Bu , 

n   ve  eklenen yeni 

, ,  yer 

hareketi  ve 

 

3.1. Deprem Yer Hareketi 

kull  

 

3.1.1.  

deprem yer hareketinin Tehlike Harita  

 (TBDY 2018). 

 

Deprem tehlikesi TBDY 

. 

https://tdth.afad.gov.tr/ 

 

if nda gerekli verileri elde 

r

 

n 

 rumu elde edilebilir. 
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  2018) 

 

 

  (AFAD 
2018) 

 

 



 

 olan 

 

DD-1 yer alan 

 %2 

gelen tekrarlanma periyodunun deprem yer hareketini 

belirtmektedir.  

DD-2 Depremi, n %10  ve tekrarlanma periyodunun 

 

DD-3 Depremi,  Buna 

periyodunun   deprem yer hareketi olarak da 

belirtilmektedir. 

DD-4 Depremi, TBDY yer alan en 

 %68 . 43 

servis deprem yer hareketi de 

denilmektedir. 

3.1.3. Deprem Yer Hareketi  

 deprem etkisi 

klerinde ise,  

 

-1, DD-2, DD-3 ve DD-

ka

S ve F1 S
 

 S
1 
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SDS= SS FS  

SD1= S1 F1 

s ve S1 S ve F1 

 

 periyot (TBDY 2018) 

 

 1.0 (TBDY 2018) 

 

 3.1.3.  

 

ktrumlar 

Yatay elastik 

ae(T), y  

 

 

(3.1) 



                   

                                                        TA 

                               TA B  

                                                                                TB L  

       TL  

      

 

ivmesi Sae

edilen Sae 81 m/s2  

 

 

                 Yatay (TBDY 2018) 

 

 

 3.1.3.  Spektrumu 

 D

ivmeleri SaeD(T)  

 (Denklem 3.3) 

belirlenmektedir.   (g) cinsinden 

     

(3.2) 
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   AD 

         TAD BD 

     TBD LD 

 

                   (TBDY 2018) 

 3.2. Deprem Etkisinde  

 n 

 

 3.2.1.   

 

           

 

 

 

 

 

(3.3)



   Bina (TBDY 2018)  

 

 

 

ve DD- DS  

DS

 

   Deprem (TBDY 2018) 
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birbirine dik bina   

 bodrum katlar edilmesi ile 

 ise (T 1.1Tp, ) sinin 

 , temelin 

(TBDY 2018). 

lar, 

   

 

       Bina (TBDY 2018) 

 

 

Performans seviyeleri, belirli bir deprem etkisinde tahmin edilen 

, binada   

li 

  tedir 

 2009). 

 Kesintisiz  

 veya  

 ,  ve 

den sonra da  

  

eyde 

lineer  kal  



  

can  amak   

     

hasarlar, ir.   

 

. 

, nde bina 

performans hedefi ve    

 

 Yeni  (TBDY 2018) 

 

  

 

tahmin edilen 

kapasitesine ve periyoda  

 (Denklem 3.4). 

dir.  

                                                                                                   (3.4) 
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a e

fd  

                                                      (3.5) 

 

  

B spektrum 

 

 

    

  

  

 

Deprem -periyot  
   g  

 

 

 

 

 

(3.6) 



       Bina  

            (TBDY 2018) 

 

 

 

 ve Mod B Y  ile deprem etkisinde 

aR

denklemde Sae(T) DD-

ivmesi, Ra  

                                                               (3.7)   

T  olan X ve Y 

  

Ed
(H) d

(X) 
d
(Y)    

Ed
(H) d

(X) 
d
(Y) 

(3.8) 
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binalarda 

 

  

  

  

  

deprem etkisi Ed
(Z)  

                                                    (3.9) 

 H ise yatay zemin itkisini ve 

S kar etkisini belirtmektedir. 

G+Q+0.2S+ Ed
(H)+0.3 Ed

(Z)             (3.10) 

0.9G+H+ Ed
(H)-0.3 Ed

(Z) 

 

 3.4.  

 3.4.1.   
 

tx
(x) EVtx

(x) 

tE
(x) ile 

 (Denklem 3.11). 

                            (3.11) 

VtE
(x) tx

(x) X 

  

E 

 bulunmuyorsa 0.80 

 



3.4.2.Et  

kolon veya perdelerde 

 

i
(x)) ile 

bulunur (Denklem 3.12). 

i
(x)=ui

(x)- ui-1
(x)      (3.12) 

ui
(x) ve ui-1

(x)  -

 

iyodu Tp
(x)

PA periyodundan 1.4 kat faz  aranmaz.  

       (3.13)

 

 (Denklem 3.13) i,max
(x) 

 

 

 

 

     (3.14) 

        (3.15) 

Denklem 3.14 ve 3.15 ele 

- -2 
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r. 

 

 

 2019). 

lineer 

 

 bir performans hedefi 

  s

kapasitesine   deprem 

ntemleriyle 

durumlarda dayan

kapasitelerinin, 



 

hesap 

kaps ler,  

 

bina 

 binalar 

 

     (TBDY 2018) 

 

ak 

birbirine dik iki yatay  

  ki gibi bulunur. 

  (3.16) 

 yatay 

 . 

    (3.17) 

NE  

. 

    (3.18) 
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   (3.19) 

 kat 

 

 

analizi 

 

 

        (3.20) 

3.5.2.  

 analiz 

Zaman 

 

 

 

 



3.5.2.1. Statik  

enirken itme analizinde 

 hesaplanan  

Sap2000 

p , 

 

Burada etki ettirilen 

 

sistemde   ve  

 

  

  

; 

kuvvetler de artmay

,  il 

 ise   

belli 

kabul edilir. 

 Elemanlarda 

 F  

P=h/2 olarak hesaplanabilir. 

 

Ancak bu model  betonarme elemanlar  

ir. 
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getirilir.  

 

 ve Mod 

 ile 

Mod B Y  analizlerinden biri olan Spektrum 

analizleri y

sahip  sahip 8 

 

3.6.1. 

 

Deprem Y ve 

Mod B Y olarak 

Deprem Y

 

 

bina (MBY  

3.6.1.1. E  

 

nde 

EDY 

 

  

 

 



-EDY ve MBY  

   

 Malzeme C30/37 E=32000 MPa 

  

  

 .3 

 -2 (DD-2) (TBDY 2018)  

 

      EDY ve MBY ye 
 

  

 

 (Q) 3.42 
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       EDY ve MBY  

 

 kler 

 

              Fiktif  

Kat No hi (m) m (t) m hi Fi
(x) Fif

(x)   (kN) 

1 3.5 291.32 1019.62 100 12.94617 

2 6.5 289.42 1881.23 100 23.88609 

3 9.5 289.42 2749.49 100 34.91043 

4 12.5 178.04 2225.5 100 28.2573 

 



-EDY   hesaplanan ha  

 deprem 

 Ffi katlara etkiyen yatay fiktif kuvvet, dfi 

 

  EDY  X 
 

 

  EDY  Y  
                         

 

 

 

 

 

Kat No dfi
(x) (m) Ffi

(x) (kN) mi (t) mi  (dfi
(x))2 Ffi

(x) dfi
(x) 

1 0.0006 12.94617 291.32 0.000105 0.007768 

2 0.0011 23.88609 289.42 0.00035 0.026275 

3 0.0017 34.91043 289.42 0.000836 0.059348 

4 0,0019 28.2573 178.04 0.000643 0.053689 

Kat No dfi
(y) (m) Ffi

(y) (kN) mi (t) mi (dfi
(y))2 Ffi

(y) dfi
(y) 

1 0.000611 12.94617 291.32 0.000109 0.007909 

2 0.00118 23.88609 289.42 0.000403 0.028186 

3 0.00159 34.91043 289.42 0.000732 0.055508 

4 0.0018 28.2573 178.04 0.000577 0.050863 



3. MATERYAL VE METOT               .

TBDY 

 

  ;  Tp
(x)=2 x 3.14 = 0.720 s    

  ;  Tp
(y)=2 x 3.14 = 0.709 s 

 

mpirik olarak hesaplanan  X ve 

Y  

         

TPA =0.1 x 12.50.75 = 0.6647 s; 

0.720 < 1.4 x TPA=0.930 s;   

0.709 < 1.4 x TPA X ve Y 

periyodu  

-  X klerinin  

 

 boylam 

40.176356  

 

Ss=0.309 Fs=0.900   

S1=0.130 F1=0.800    

A ve TB  

SDS= SS x FS=0.309x0.900=0.278 

SD1= S1 x F1=0.130x0.800=0.104 

= 0.075 s; = 0.374 s; 

TA=0.075 s;       TB=0.374 s;     TL=6 s  

ae(T),  

TB  T  TL ; 0.374  0.720  6 ; = =  

 (3.22) 

(3.21) 



-   

DD-

Ds) ve bina  TBDY 

 

SDs  

 

-2  deprem yer 

re 

 

TBDY 

 

 

 

   

  

T > TB  (0.720 > a(T)=  = =8 

 

= 0.01805 g  

-   

 

  

VtE=1048.2 x 0.01805 x 9.81=185.605>0.04 x 1048.2 x 1 x 0.278 x 9.81=114.345 

VtE=185.605 kN 

 

FNE=0.0075 N VtE=0.0075 x 4 x 185.605=5.568 kN  
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 NE ki 

 

 FE
(X)= VtE

(x)- NE
(x)=185.605-5.568=180.037 kN olarak etki ettirilecektir. 

   X  

Kat No hi (m) m (t) m hi FE
(X) FiE (kN) 

1 3.5 291.32 1019.62 180.037 23.3079 

2 6.5 289.42 1881.23 180.037 43.00379 

3 9.5 289.42 2749.49 180.037 62.8517 

4 12.5 178.04 2225.5 180.037 50.8736 

 

- Y  

TA=0.075 s ;  TB=0.374 s ; TL=6 s , 

ae  

TB L ;  Sae(T)= =0.1467;  

T>TB  Ra(T)= = =8; 

;  

 = 0.01834 g  

 

-    

kuvveti; 

 ; 

VtE=1048.2 x 0.01834 x 9.81=188.59 > 0.04 x 1048.2 x 1 x 0.278 x 9.81=114.345 

VtE=188.59 kN  

 

 



  

 FNE=0.0075 x N x VtE =0.0075 x 4 x 188.59=5.658 kN  

 NE ki 

   

 FE
(X)= VtE

(Y)- NE
(Y)=188.59-5.658=182.932 kN  

     EDY  Y  

Kat No hi  (m) m (t) m hi FE
(Y) FiE (kN) 

1 3.5 291.32 1019.62 182.932 23.6827 

2 6.5 289.42 1881.23 182.932 43.6953 

3 9.5 289.42 2749.49 182.932 63.86236 

4 12.5 178.04 2225.5 182.932 51.69165 

 

-  

EDY  Denklem 3.9 ile 

hesaplan     

  ;  0.278 x G=0.185 G  

 

3.6.1.2. Mod   
 

  od 

 DY 

  

  Denklem 3.6 
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3.6.1.3. 

Kuvvetine  

X tx
(x) EVtx

(x)  

analiz hesaplanan 

tE
(x)  

 

Vtx
(x) 

hesapta ise taban kesme kuvveti VtE
(x) E 3.4.1.

tE  

=  = 0.84  tE
(x) n   

 

 MBY Vtx
(y) 

DY 

kuvveti VtE
(y) 182.932 kN  

=  = 0.88  tE
(x)  

gerek  



3.6.2. 

  

9 a  analizi 

10 1 e 1.5 

2  2.0 m konsol boyuna sahip 

 

 

 

            Konsolsuz 5 (K0) 
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           1.0 m konsollu 5 (K1) 

 

 

 

        1.5 m konsollu 5 (K1.5) 

 



 

       2.0 m konsollu 5 (K2) 

 

 

 

   

 Malzeme C30/37 E=32000 MPa  

  

  

  

 -2 (DD-2) (TBDY 2018)  

  

  katlarda 3.0 

 m, 1.5 m ve 2 m kon

 enlem 

,  
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  :             0.15 x 25=3.75 kN/m2 

Tesviye            :  0.05 x 22=1.10 kN/m2 

Kaplama          :  0.02 x 25=0.5 kN/m2 

 

 

  2.4 x (3.0-0.5)= 6 kN/m 

  4.2 x (3.0-0.5)= 10.5 kN/m 

  4.2 x 0.60       =2.52 kN/m 

 (5.35 kN/m2 x 360 /204 

4 te K0, K1, K1.5 ve K2 

 

 

. K0, K1, K1.5, K2  

 K0 (kN/m) K1 (kN/m) K1.5 (kN/m) K2 (kN/m) 

 19.94 19.58 19.62 19.66 

 15.44 15.08 15.12 15.16 

 - 11.6 11.64 11.68 

 11.96 11.6 11.64 11.68 

 9.44 9.08 9.12 9.16 

  

 

 

 



.  Yatay  

 T(s) Sae(g) Ra(T) SaR(T)=Sae/Ra  T(s) Sae(g) Ra(T) SaR(T)=Sae/Ra 

1 0 0.183 3 0.061 41 1.9 0.071 8 0.008875 

2 0.05 0.416 3.847458 0.10812335 42 1.95 0.069 8 0.008625 

3 0.059 0.458 4.000441 0.11448739 43 2 0.068 8 0.0085 

4 0.1 0.458 4.694915 0.09755235 44 2.05 0.066 8 0.00825 

5 0.15 0.458 5.542373 0.08263609 45 2.1 0.064 8 0.008 

6 0.2 0.458 6.389831 0.07167639 46 2.15 0.063 8 0.007875 

7 0.25 0.458 7.237288 0.06328337 47 2.2 0.061 8 0.007625 

8 0.295 0.458 8 0.05723399 48 2.25 0.06 8 0.0075 

9 0.3 0.451 8 0.056375 49 2.3 0.059 8 0.007375 

10 0.35 0.386 8 0.04825 50 2.35 0.058 8 0.00725 

11 0.4 0.338 8 0.04225 51 2.4 0.056 8 0.007 

12 0.45 0.3 8 0.0375 52 2.45 0.055 8 0.006875 

13 0.5 0.27 8 0.03375 53 2.5 0.054 8 0.00675 

14 0.55 0.246 8 0.03075 54 2.55 0.053 8 0.006625 

15 0.6 0.225 8 0.028125 55 2.6 0.052 8 0.0065 

16 0.65 0.208 8 0.026 56 2.65 0.051 8 0.006375 

17 0.7 0.193 8 0.024125 57 2.7 0.05 8 0.00625 

18 0.75 0.18 8 0.0225 58 2.75 0.049 8 0.006125 

19 0.8 0.169 8 0.021125 59 2.8 0.048 8 0.006 

20 0.85 0.159 8 0.019875 60 2.85 0.047 8 0.005875 

21 0.9 0.15 8 0.01875 61 2.9 0.047 8 0.005875 

22 0.95 0.142 8 0.01775 62 2.95 0.046 8 0.00575 

23 1 0.135 8 0.016875 63 3 0.045 8 0.005625 

24 1.05 0.129 8 0.016125 64 3.05 0.044 8 0.0055 

25 1.1 0.123 8 0.015375 65 3.1 0.044 8 0.0055 

26 1.15 0.118 8 0.01475 66 3.15 0.043 8 0.005375 

27 1.2 0.113 8 0.014125 67 3.2 0.042 8 0.00525 

28 1.25 0.108 8 0.0135 68 3.25 0.042 8 0.00525 

29 1.3 0.104 8 0.013 69 3.3 0.041 8 0.005125 

30 1.35 0.1 8 0.0125 70 3.35 0.04 8 0.005 

31 1.4 0.097 8 0.012125 71 3.4 0.04 8 0.005 

32 1.45 0.093 8 0.011625 72 3.45 0.039 8 0.004875 

33 1.5 0.09 8 0.01125 73 3.5 0.039 8 0.004875 

34 1.55 0.087 8 0.010875 74 3.55 0.038 8 0.00475 

35 1.6 0.085 8 0.010625 75 3.6 0.038 8 0.00475 

36 1.65 0.082 8 0.01025 76 3.65 0.037 8 0.004625 

37 1.7 0.08 8 0.01 77 3.7 0.037 8 0.004625 

38 1.75 0.077 8 0.009625 78 3.75 0.036 8 0.0045 

39 1.8 0.075 8 0.009375 79 3.8 0.036 8 0.0045 

40 1.85 0.073 8 0.009125 80 3.85 0.035 8 0.004375 
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  .  Yatay  

 T(s) Sae(g) Ra(T) SaR(T)=Sae/Ra  T(s) Sae(g) Ra(T) SaR(T)=Sae/Ra 
81 3.9 0.035 8 0.004375 123 6 0.023 8 0.002875 
82 3.95 0.034 8 0.00425 124 6.05 0.022 8 0.00275 
83 4 0.034 8 0.00425 125 6.1 0.022 8 0.00275 
84 4.05 0.033 8 0.004125 126 6.15 0.021 8 0.002625 
85 4.1 0.033 8 0.004125 127 6.2 0.021 8 0.002625 
86 4.15 0.033 8 0.004125 128 6.25 0.021 8 0.002625 
87 4.2 0.032 8 0.004 129 6.3 0.02 8 0.0025 
88 4.25 0.032 8 0.004 130 6.35 0.02 8 0.0025 
89 4.3 0.031 8 0.003875 131 6.4 0.02 8 0.0025 
90 4.35 0.031 8 0.003875 132 6.45 0.019 8 0.002375 
91 4.4 0.031 8 0.003875 133 6.5 0.019 8 0.002375 
92 4.45 0.03 8 0.00375 134 6.55 0.019 8 0.002375 
93 4.5 0.03 8 0.00375 135 6.6 0.019 8 0.002375 
94 4.55 0.03 8 0.00375 136 6.65 0.018 8 0.00225 
95 4.6 0.029 8 0.003625 137 6.7 0.018 8 0.00225 
96 4.65 0.029 8 0.003625 138 6.75 0.018 8 0.00225 
97 4.7 0.029 8 0.003625 139 6.8 0.018 8 0.00225 
98 4.75 0.028 8 0.0035 140 6.85 0.017 8 0.002125 
99 4.8 0.028 8 0.0035 141 6.9 0.017 8 0.002125 

100 4.85 0.028 8 0.0035 142 6.95 0.017 8 0.002125 
101 4.9 0.028 8 0.0035 143 7 0.017 8 0.002125 
102 4.95 0.027 8 0.003375 144 7.05 0.016 8 0.002 
103 5 0.027 8 0.003375 145 7.1 0.016 8 0.002 
104 5.05 0.027 8 0.003375 146 7.15 0.016 8 0.002 
105 5.1 0.027 8 0.003375 147 7.2 0.016 8 0.002 
106 5.15 0.026 8 0.00325 148 7.25 0.015 8 0.001875 
107 5.2 0.026 8 0.00325 149 7.3 0.015 8 0.001875 
108 5.25 0.026 8 0.00325 150 7.35 0.015 8 0.001875 
109 5.3 0.026 8 0.00325 151 7.4 0.015 8 0.001875 
110 5.35 0.025 8 0.003125 152 7.45 0.015 8 0.001875 
111 5.4 0.025 8 0.003125 153 7.5 0.014 8 0.00175 
112 5.45 0.025 8 0.003125 154 7.55 0.014 8 0.00175 
113 5.5 0.025 8 0.003125 155 7.6 0.014 8 0.00175 
114 5.55 0.024 8 0.003 156 7.65 0.014 8 0.00175 
115 5.6 0.024 8 0.003 157 7.7 0.014 8 0.00175 
116 5.65 0.024 8 0.003 158 7.75 0.014 8 0.00175 
117 5.7 0.024 8 0.003 159 7.8 0.013 8 0.001625 
118 5.75 0.024 8 0.003 160 7.85 0.013 8 0.001625 
119 5.8 0.023 8 0.002875 161 7.9 0.013 8 0.001625 
120 5.85 0.023 8 0.002875 162 7.95 0.013 8 0.001625 
121 5.9 0.023 8 0.002875 163 8 0.013 8 0.001625 
122 5.95 0.023 8 0.002875      

 



eki v te ivme 

 

 

 Yatay  

 

 hesap 

hesap ttur. 

Statik 

 betonarme 

 

-B3.5 ve B4.5 

 

Statik 

Deprem Y  
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         . B3.5 ve B4.5  

 

      -B3.5 v  bilgileri 

  

Malzeme C35/37 E=33000 MPa 

 

 

 

-2 (DD-2) (TBDY 2018)  

  

-

ir. 

 

 



 

        B3.5 -1 aks kesiti 

 

       . B4.5 -1 aks kesiti 
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-B3.5   

Statik yatay 

E Deprem Y  16 a  

 

.  

-B3.5   

 deprem 

17 ve 3.18 B3.5 bina n 

 

 

                   . B3.5  X  

                                            

Kat No dfi
(x) (m) Ffi

(x) (kN) mi (t) mi  (dfi
(x))2 Ffi

(x)  dfi
(x) 

1 0.0001321 3.514428911 968.09 0.00001689 0.000464 

2 0.0003002 6.400235972 920.98 0.000082998 0.001921 

3 0.0004633 9.457065093 920.98 0.000197685 0.004381 

4 0.0006104 12.51389421 920.98 0.000343146 0.007638 

Kat No hi (m) m (t) m x hi Fi Fif (kN) 

1 3.5 968.09 3388.315 100 3.514429 

2 6.7 920.98 6170.566 100 6.400236 

3 9.9 920.98 9117.702 100 9.457065 

4 13.1 920.98 12064.84 100 12.51389 

5 16.3 920.98 15011.97 100 15.57072 

6 19.5 920.98 17959.11 100 18.62755 

7 22.7 920.98 20906.25 100 21.68438 

8 25.9 455.32 11792.79 100 12.23172 



. B3.5  X  

                         

5 0.000735 15.57072333 920.98 0.000497536 0.011444 

6 0.0008316 18.62755246 920.98 0.000636912 0.015491 

7 0.0008952 21.68438158 920.98 0.000738058 0.019412 

8 0.0009257 12.23171845 455.32 0.000390173 0.011323 

 

  . B3.5  Y 
 

Kat No dfi
(y)(m) Ffi

(y) (kN) mi (t) mi (dfi
(y))2 Ffi

(y)  dfi
(y) 

1 0.0001161 3.514429 968.09 0.000013 0.000408 

2 0.0002727 6.400236 920.98 0.000068 0.001745 

3 0.000427 9.457065 920.98 0.000168 0.004038 

4 0.0005675 12.51389 920.98 0.000297 0.007102 

5 0.0006877 15.57072 920.98 0.000436 0.010708 

6 0.0007819 18.62755 920.98 0.000563 0.014565 

7 0.0008835 21.68438 920.98 0.000719 0.019158 

8 0.0009192 12.23172 455.32 0.000385 0.011243 

 

 

  ;   Tp
(x)=2 x 3.14 = 1.26 s 

 

  ;            Tp
(y)=2 x 3.14 = 1.23 s 

 



3. MATERYAL VE METOT               .

Ampirik olarak hesaplanan periyodun 

 

TPA=Ct HN
0.75=0.1 x 25.90.75 = 1.148 s, 

1.26 <1.4 TPA=1.607 s,   

1.23 <1.4TPA   periyotlar  

  

-B3.5 b X  

, boylam 

40.17729  

 

Ss=0.322             Fs=0.900   

S1=0.133  F1=0.800    

A ve TB  

SDS= Ss x Fs=0.322 x 0.900=0.290 

SD1= S1 x F1=0.133 x 0.800=0.106 

TA= =0.073 s; TB = =0.367 s; 

TA=0.073 s ;  TB=0.367 s ; TL=6 s 

ae(T),  

TB L ; ;    Sae(T)= = 0.08395    

-B3.5  

TBDY 

girmektedir. SDs   DTS=4 olur.  

 BYS=6 grubuna girmektedir. 

Bina performans hedefi olarak  DD-2 deprem yer 

 DTS=

gire  

TBDY E Deprem Y  Y

 



  

 

    

   

 

 T>TB  a(T)= = =8 

 

 SaR(T)= = 0.010494 g  

 -B3.5  

  

 VtE = 6949.29 x 0.010494 x 9.81=715.402 < 0.04 x 6949.29 x 1 x 0.290 x 9.81=790.8 

 VtE=790.8 kN  

 

 FNE=0.0075 N VtE=0.0075 x 8 x 790.8=47.45 kN   

 NE inci kat dahil olmak 

   

 FE
(X)= VtE

(x)- NE
(x)=790.8-47.45=743.35 kN  

 FE
(X)(8.kat)= FiE - NE

(x) = 90.92448+47.45=138.3745 kN  
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              . B3.5 b  X  
                                         

Kat No hi (m) m(t) m hi FE
(X) FiE

(x) 

1 3.5 968.09 3388.315 743.35 26.12451 

2 6.7 920.98 6170.566 743.35 47.57615 

3 9.9 920.98 9117.702 743.35 70.29909 

4 13.1 920.98 12064.838 743.35 93.02203 

5 16.3 920.98 15011.974 743.35 115.745 

6 19.5 920.98 17959.11 743.35 138.4679 

7 22.7 920.98 20906.246 743.35 161.1909 

8 25.9 455.32 11792.788 743.35 138.3745 

 

-B3.5 b Y  

TA=0.073 s;   TB=0.367 s;  TL=6.0 s , 

ae(T),  

TB L ;  Sae(T)= = 0.08583 

 T>TB  (1.2349> a(T)= = =8 

 

  SaR(T)= =0.0107296 g  

 -B3.5   

   

 VtE=6949.29 x 0.0107296 x 9.81=731.46 < 0.04 x 6949.29 x 1 x 0.290 x 9.81=790.8 

 VtE=790.8 kN  

 



  

 FNE=0.0075 x N x VtE=0.0075 x 8 x 790.8=47.45 kN 

 NE  olmak 

0 d  

 FE
(X)= VtE

(x)- NE
(x)=790.8-47.45=743.35 kN  

           

                            . B3.5 b  Y  
                        

Kat no hi (m) m (t) m hi FE
(Y) FiE

(Y) 

1 3.5 968.09 3388.315 743.35 26.12451 

2 6.7 920.98 6170.566 743.35 47.57615 

3 9.9 920.98 9117.702 743.35 70.29909 

4 13.1 920.98 12064.838 743.35 93.02203 

5 16.3 920.98 15011.974 743.35 115.745 

6 19.5 920.98 17959.11 743.35 138.4679 

7 22.7 920.98 20906.246 743.35 161.1909 

8 25.9 455.32 11792.788 743.35 138.3745 

 

-B4.5   

 

  

 

 

 

 

 



3. MATERYAL VE METOT               .

         . Fiktif  

Kat No hi (m) m (t) m hi Fi Fif (kN) 

1 4.5 981.19 4415.355 100 4.269353 

2 7.7 920.98 7091.546 100 6.85705 

3 10.9 920.98 10038.68 100 9.706733 

4 14.1 920.98 12985.82 100 12.55642 

5 17.3 920.98 15932.95 100 15.4061 

6 20.5 920.98 18880.09 100 18.25578 

7 23.7 920.98 21827.23 100 21.10547 

8 26.9 455.32 12248.11 100 11.8431 

 

-B4.5  

X ve Y deprem 

2 ve 3.23 t  

 

 

     . B4.5 b  X  

               

Kat No dfi
(x) (m) Ffi

(x) (kN) mi (t) mi (dfi
(x))2 Ffi

(x) dfi
(x) 

1 0.000239 4.269353 981.19 0.000056 0.00102 

2 0.000418 6.85705 920.98 0.000161 0.002866 

3 0.00058 9.706733 920.98 0.00031 0.00563 

4 0.000726 12.55642 920.98 0.000485 0.009116 

5 0.0008483 15.4061 920.98 0.000663 0.013069 



.  B4.5 b  

                        

Kat No dfi
(x) (m) Ffi

(x) (kN) mi (t) mi (dfi
(x))2 Ffi

(x) dfi
(x) 

6 0.000942 18.25578 920.98 0.000817 0.017197 

7 0.001 21.10547 920.98 0.000921 0.021105 

8 0.00103 11.8431 455.32 0.000483 0.012198 

 

 

     . B4.5 b  Y   
                              

Kat No dfi
(y)(m) Ffi

(y) (kN) mi (t) mi (dfi
(y))2 Ffi

(y)  dfi
(y) 

1 0.000208 4.269353 981.19 0.000042 0.000889 

2 0.000377 6.85705 920.98 0.000131 0.002582 

3 0.000532 9.706733 920.98 0.00026 0.00516 

4 0.000671 12.55642 920.98 0.000414 0.008423 

5 0.000825 15.4061 920.98 0.000626 0.012704 

6 0.000921 18.25578 920.98 0.000782 0.016819 

7 0.000982 21.10547 920.98 0.000888 0.020721 

8 0.00102 11.8431 455.32 0.000474 0.01208 
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  ;   Tp
(x)=2 x 3.14 = 1.367 s 

 

  ;            Tp
(y)=2 x 3.14 = 1.340 s 

 

 

Ampirik olarak hesaplanan periyodun 

 

TPA=CtHN
0.75=0.1 x 26.90.75 = 1.181 s; 

1.36478 <1.4 x TPA=1.653 s;   

1.34062 <1.4 x TPA

 

-B4.5 b X  

 

TA=0.073 s,  TB=0.367 s, TL=6 s,    =1.36478 

ae(T),  

TB T L ;  Sae(T)= = =0.0776 

-B4.5  

TBDY 

girmektedir. 

SDs  

 



-2  deprem yer 

 

 

TBDY   

 Y  

 

 

>TB  (1.36478 >  Ra(T) = = = 8 

  

  SaR(T)= =0.0097g  

 

 -B4.5   

  

VtE= 6962.39 x 0.0097 x 9.81=662.52<0.04 x 6962.39 x 1 x 0.290 x 9.81=792.29 

 VtE=792.29 kN 

  

 FNE=0.0075 N VtE=0.0075 x 8 x 792.29=47.53 kN  

 NE 

eki gibi  

 FE
(X)= VtE

(x)- NE
(x)=792.29-47.53=744.76 kN  

                            izelge 3.24. B4.5 b  X  
                                                    deprem  

Kat No hi (m) m (t) m hi FE
(X) FiE

(x) 

1 4.5 981.19 4415.355 744.76 31.79643 

2 7.7 920.98 7091.546 744.76 51.06857 

3 10.9 920.98 10038.68 744.76 72.29187 



3. MATERYAL VE METOT               .

. B4.5 b
                       

Kat No hi (m) m (t) m hi FE
(X) FiE

(x) 

4 14.1 920.98 12985.82 744.76 93.51517 

5 17.3 920.98 15932.95 744.76 114.7385 

6 20.5 920.98 18880.09 744.76 135.9618 

7 23.7 920.98 21827.23 744.76 157.1851 

8 26.9 455.32 12248.11 744.76 88.20267 

 

-B4.5 b Y  

TA=0.073 s;    TB=0.367 s; TL=6.0 s, 

ae(T), 

 

TB   T   TL ;   Sae(T) = = 0.0790 

 T >TB  a(T)= = =8 

  

  SaR(T)= = 0.00988 g   

  

VtE=6962.39 x 0.00988 x 9.81=675.05<0.04 x 6962.39 x 1 x 0.290 x 9.81=792.29 

 VtE=792.29 kN 

  

 FNE=0.0075 N VtE=0.0075 x 8 x 792.29=47.53 kN 

 NE 

 

 FE
(X)= VtE

(x) - FNE
(x)=792.29 - 47.53=744.76 kN  



              . B4.5 b Y  
                                       

Kat No hi (m) m (t) m hi FE
(y) FiE

(y) 

1 4.5 981.19 4415.355 744.76 31.79643 

2 7.7 920.98 7091.546 744.76 51.06857 

3 10.9 920.98 10038.68 744.76 72.29187 

4 14.1 920.98 12985.82 744.76 93.51517 

5 17.3 920.98 15932.95 744.76 114.7385 

6 20.5 920.98 18880.09 744.76 135.9618 

7 23.7 920.98 21827.23 744.76 157.1851 

8 26.9 455.32 12248.11 744.76 88.20267 

 

 -  

 

binaya etki ettirilecektir.   

  ;  0.290 x G = 0.193 G  

 

       -   

 Statik 

 

-M2-M3 plastik mafsal 

 

        , 

belirlenmektedir. 

 Plastik mafsallar limit duruma  
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7 

 

 

        

 

 

 

 

 

C: Nihai kapasite durumu 

 

 

 

 

 



  

  

  

 

etkin  

etkin 

etkin ur. 

 

     EDY X  

Kat 

No 
hi(m) u(i)  R I      

4 3 0.003497 0.000414 8 1 0.433 0.003312 0.000478 0.008  

3 3 0.003083 0.000805 8 1 0.433 0.00644 0.00093 0.008  

2 3 0.002278 0.0011 8 1 0.433 0.0088 0.00127 0.008  

1 3.5 0.001178 0.001178 8 1 0.433 0.009424 0.001166 0.008  

   

MBY  X  

Kat 

No 
hi(m) u(i)  R I      

4 3 0.002995 0.000341 8 1 0.433 0.002728 0.000394 0.008  

3 3 0.002654 0.000665 8 1 0.433 0.00532 0.000768 0.008  

2 3 0.001989 0.000949 8 1 0.433 0.007592 0.001096 0.008  

1 3.5 0.00104 0.00104 8 1 0.433 0.00832 0.001029 0.008  

 



4. .

 

    EDY ve MBY X 
 

 , maksimum etkin 

leri   2. katta EDY 

,  daha 

   

      EDY  Y  

Kat No hi (m) u(i)  R I  (R/I) )/h   

4 3 0.003728 0.00133 8 1 0.433 0.00352 0.000508 0.008  

3 3 0.003288 0.001604 8 1 0.433 0.006808 0.000983 0.008  

2 3 0.002437 0.001753 8 1 0.433 0.00932 0.001345 0.008  

1 3.5 0.001272 0.001109 8 1 0.433 0.010176 0.001259 0.008  

 

      . MBY  Y  

Kat No hi (m) u(i)  R I  (R/I) )/h   

4 3 0.003115 0.000351 8 1 0.433 0.002808 0.000405 0.008  

3 3 0.002764 0.000688 8 1 0.433 0.005504 0.000794 0.008  

2 3 0.002076 0.000987 8 1 0.433 0.007896 0.00114 0.008  

1 3.5 0.001089 0.001089 8 1 0.433 0.008712 0.001078 0.008  



 

            EDY ve MBY Y  
                              

  

  , 

, MBY ile 

 daha  

mektedir. 

4.2. K0. K1. 

 

 od B

Y  Spektrum Analizi ile analizleri 

 

 

K1.5 % 5.09, K2  ise % 34  K0 

 % 4.1, K1.5 e % 5.08, K2  ise % 33 

  

 

 



4. .

 

K0, K1, K1.5 ve K2   
 

Mode K0 K1 K1.5 K2 

MODAL 1 0.968445 1.012148 1.017739 1.302181 

MODAL 2 0.953391 0.992562 1.001874 1.277449 

MODAL 3 0.893796 0.929647 0.934617 1.187731 

MODAL 4 0.677162 0.713159 0.719985 0.809771 

MODAL 5 0.676284 0.691061 0.69455 0.794019 

MODAL 6 0.529044 0.54328 0.546058 0.592407 

MODAL 7 0.445963 0.454839 0.457335 0.486196 

MODAL 8 0.400564 0.418205 0.422364 0.448168 

MODAL 9 0.381394 0.392836 0.396447 0.439749 

MODAL 10 0.344662 0.354623 0.357692 0.4392 

MODAL 11 0.306656 0.321941 0.328862 0.416964 

MODAL 12 0.296856 0.320231 0.324937 0.413724 

 

-K0, K1, K1.5 ve K2  

 K0  etkin eli 

 r. 

DD-2 ve DD-

 

 

 



  K0 b X  

Kat No hi(m) u(i)  R I (R/I)  )/h   

5 3 0.00582838 0.000742 8 1 0.005936 0.429 0.000849 0.008  

4 3 0.00508638 0.001144 8 1 0.009152 0.429 0.001309 0.008  

3 3 0.00394238 0.00139225 8 1 0.011138 0.429 0.001593 0.008  

2 3 0.00255013 0.00154025 8 1 0.012322 0.429 0.001762 0.008  

1 3 0.00100988 0.001009875 8 1 0.008079 0.429 0.001155 0.008  

 

    K0 b  

Kat No hi(m) u(i)  R I (R/I)  )/h   

5 3 0.006327 0.000840375 8 1 0.006723 0.429 0.000961 0.008  

4 3 0.005487 0.0012465 8 1 0.009972 0.429 0.001426 0.008  

3 3 0.004241 0.00152575 8 1 0.012206 0.429 0.001745 0.008  

2 3 0.002715 0.001666625 8 1 0.013333 0.429 0.001907 0.008  

1 3 0.001048 0.001048625 8 1 0.008389 0.429 0.0012 0.008  

 

 S
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 K1 b  

Kat No hi (m) u(i)  R I (R/I)  )/h   

5 3 0.006817 0.000909 8 1 0.007271 0.429 0.00104 0.008  

4 3 0.005908 0.001363 8 1 0.010905 0.429 0.001559 0.008  

3 3 0.004545 0.001577 8 1 0.012619 0.429 0.001805 0.008  

2 3 0.002967 0.001752 8 1 0.014014 0.429 0.002004 0.008  

1 3 0.001215 0.001215 8 1 0.009723 0.429 0.00139 0.008  

 

. K1 b  

Kat No hi (m) u(i)  R I (R/I)  )/h   

5 3 0.006643 0.000897 8 1 0.007172 0.429 0.001026 0.008  

4 3 0.005747 0.001314 8 1 0.010508 0.429 0.001503 0.008  

3 3 0.004433 0.001595 8 1 0.012758 0.429 0.001824 0.008  

2 3 0.002839 0.001741 8 1 0.013927 0.429 0.001992 0.008  

1 3 0.001098 0.001098 8 1 0.008781 0.429 0.001256 0.008  

 

 S K1.5 

 

 

 

 

 

 

      



      .  K1.5 b  

Kat No hi (m) u(i)  R I (R/I)  )/h   

5 3 0.007146 0.000967 8 1 0.007736 0.429 0.001106 0.008  

4 3 0.006179 0.001435 8 1 0.011482 0.429 0.001642 0.008  

3 3 0.004743 0.001645 8 1 0.013159 0.429 0.001882 0.008  

2 3 0.003099 0.001826 8 1 0.014605 0.429 0.002089 0.008  

1 3 0.001273 0.001273 8 1 0.010183 0.429 0.001456 0.008  

 

     .  K1.5 b  

Kat No hi (m) u(i)  R I (R/I)  ( )/h 0.008   

5 3 0.006686 0.000905 8 1 0.007241 0.429 0.001035 0.008  

4 3 0.005781 0.001322 8 1 0.010576 0.429 0.001512 0.008  

3 3 0.004459 0.001604 8 1 0.012834 0.429 0.001835 0.008  

2 3 0.002855 0.001751 8 1 0.014009 0.429 0.002003 0.008  

1 3 0.001103 0.001103 8 1 0.008827 0.429 0.001262 0.008  

 

 S K2 etkin 
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      K2 b  

Kat No hi (m) u(i)  R I (R/I)  )/h   

5 3 0.009043 0.001042 8 1 0.008339 0.429 0.001192 0.008  

4 3 0.008001 0.001749 8 1 0.013995 0.429 0.002001 0.008  

3 3 0.006251 0.002006 8 1 0.016048 0.429 0.002295 0.008  

2 3 0.004245 0.002315 8 1 0.018519 0.429 0.002648 0.008  

1 3 0.001930 0.001931 8 1 0.015446 0.429 0.002209 0.008  

      K2 b  

Kat No hi (m) u(i)  R I (R/I)  )/h   

5 3 0.008413 0.000912 8 1 0.007297 0.429 0.001043 0.008  

4 3 0.007501 0.001547 8 1 0.012379 0.429 0.00177 0.008  

3 3 0.005954 0.001948 8 1 0.015583 0.429 0.002228 0.008  

2 3 0.004006 0.002276 8 1 0.018208 0.429 0.002604 0.008  

1 3 0.00173 0.00173 8 1 0.013839 0.429 0.001979 0.008  

 

 K0, K1,  

 .  

 



 

             K0, K1, K1.5 ve K2 b                       
 

  

etkin 

,  

 

 

 

             K0, K1, K1.5 ve K2 Y    
 

 



4. .

  

  

aksimum etkin 

 

 

 

 4.3. B3.5 ve B4.5  

  statik itme analizi ile  Her iki analiz 

sonucunda hesaplanan   Bu 

nde, % 8.09 

 % 8.56 

 

. B3.5 ve B4.5 
 

 

 

 

 

 

 

 

Mode B3.5 B4.5 

MODAL 1 1.262583 1.364782 

MODAL 2 1.234904 1.340615 

MODAL 3 1.14724 1.240215 

MODAL 4 0.406401 0.438127 

MODAL 5 0.40052 0.432558 

MODAL 6 0.370485 0.399094 

MODAL 7 0.229126 0.244822 

MODAL 8 0.228992 0.244486 

MODAL 9 0.210363 0.224588 

MODAL 10 0.15577 0.16432 

MODAL 11 0.154025 0.162624 

MODAL 12 0.142001 0.149887 



 

             B3.5 ve B4.5  

  

kuvveti 8297.234 kN, dir. 

 

 

           B3.5 ve B4.5  

 

4.6 ya Y 

kuvveti 7782.248 kN, 7116.499 9.3 

 

 



4. .

 -  

  

lar  

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

1.                  3. a
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        B3.5 b   

B4.5 Bin  

 

4.8 Toplamda 

 K noktada, 

 Kolonlarda 

 ise %  

 . 

 

kesine uygundur. 

 

 

                                     

 

                              



4. .

 

                          

 

 

        

 

                                                                         

 

    

 



 

                                               

   

                                       

  
                                             

 

                                               



4. .

 

 

 B4.5 b   

u  

  

i 

  ise 

 . 

 

 

                

  

 
                                                 



 B3.5 b y  mafsal o u

B4.5  

  

 Kolonlarda   

%  . 



4. .

      B4.5 b y mafsal o u 

4.4. Spektrum  

  

  Merkez, 

 tek bir spektrum 

graf  

DD- 3 

adet   . Burada; 4, 

spektrum grafikleri ile  2. 

Dep kleri ). Bu 

e getirilen uygulama

  

 



. 2007 ve 2018 yatay elastik 
 

  2007 ve 2018   

 

 

 

 

 



4. .

 



  

Bu  

analiz 

SAP2000 olup al 

 

 TBDY 2018 esaslar  Deprem 

Y  od B Y  

 nde ile 

re daha 

 

en 

. lar

 

spektrum 

 K0 

 K1.5 % 5.09, K2  ise % 34 

  % 4.1, 

K1.5 % 5.08, K2  ise % 33  

 

etkin 

etkin  K1 

. Konsol boyunun 

 

  sahip 

Her 

iki analizi 

, % 8.09 daha 



.

 

 

  

 Statik itme analizi  , plastik mafsal 

 

kuvvetli 

% 9.8 daha 

 % 9.3 

daha fazla tab   

 X ve Y 

 Plastik mafsallar 

   

  

dur

 

nin  

dep

n  
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