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OZET

Bu tezin amaci yapilarin tagiyic1 sistemlerini giiglendirerek uygulanan mantolama tekniginin
yapi sistemi iizerindeki etkilerini gostermektir. Bunun i¢in drnek bir yap: sistemi ele almmis
ve sistemdeki kolonlarin mantolama teknigi ile kesitleri degistirilerek sistemi etkileyen
kuvvetler karsilastirilmastir.

Ornek calisma 6 katli bir yapi olup, tagiyicilan kolon ve kirislerden olusan ¢ergeve sistemdir.
Zemin smifi Z4 disiiniilmis; bina 6nem katsayisi I=1,0, 15mx20m plan boyutlarinda, ic
kirigler 20/60cm, dis kirisler 20/50cm, kolonlar zemin katta 40/40cm, 30/50cm, 50/50cm
kesitinde, malzeme C20/S420 kabul edilerek degerlendirme yapilmistir.

Ik agamada; giiclendirme yapilmadan once mevcut sistem incelenmis ve sonuglar:
degerlendirilmistir.

Ikinci asamada; biitiin kolonlara Scm mantolama yapildigi farzedilerek sistem analizi
yapilmus; sonuglar karsilagtirilmistir.

Mantolama kalinliklar1 10cm, 15cm, 20cm’ye degistirilerek, yeniden yapilan statik hesap
sonuglari, i¢ kuvvetler incelenerek degerlendirilmistir.

Sistem iizerinde yapilan biitiin islemlere zemin katinda mafsallar eklenerek degerlendirilmis
olup, statik etkilerin sonug¢lar1 karsilastiriimistir.

Diisey yiiklere gore cerceve statik hesabinda “SAP 2000V” programi da kullanilmustir.

Anahtar Kelimeler: kolon, kirig, mantolama, gii¢lendirme, statik



ABSTRACT

The aim of this thesis is to show the effects of “jacketing technique” for strengthening the
structural systems of buildings. For this reason, an exemplary building system has been
chosen; the sections of the colons have been changed by the jacketing technique in order to
observe the variations of the forces affecting the system.

The work has been performed on a six-storey building with a concrete framework system.
which has colons and beams as a structural system. The building is considered to be at a
fourth degree earthquake zone, with building importance coefficient equaling one, (1=1.0);
dimensions 15mx20m; inner beams 20/60cm, external beams 20/50cm; ground floor beams
taken as 40/40cm, 30/50cm, 50/50cm and the evaluation is done with material C20/S420.

In the first phase, the system has been evaluated in its current state without jacketing
technique performed, and results have been shown.

In the second phase, 5 cm jacketing has been performed to all colons, system has been
analyzed and static effects have been compared.

Jacketing has been increased to 10cm, 15cm and 20cm; and at each phase the system has been
compared and analyzed for static effects.

In all processes, systems have been evaluated considering the ground floor joints added. and
static effects have been compared.

SAP 2000 program has been used for framework static calculation for vertical loads.

Keywords: column, beam, jacketing technique, strengthen, static
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1. GIRIS

Tiirkiye igin deprem etkisinin 6nemi, son yillarda meydana gelen biiyiik depremlerle de
kanitlanmistir. Son yillarda gergeklesen biiylik depremler, biiyiik maddi kayiplara neden
olmustur. Maddi kaybin nedenleri incelendiginde ise; karsilasilan sonug, yapilan binalarin iyi

bir mithendislik hizmeti gérmemis olmasidir.

Tiirkiye’de; biiyiik miktarda yeterli miihendislik hizmeti gérmemis yap1 stogu mevcuttur. Bu
yapt stogunun; gelecekte, olabilecek depremler igin iyilestirilerek hazirlanmasi
gerekmektedir. Bu amagla bilinen ¢ok sayida gliglendirme yontemi vardir. Bu giiglendirme
yontemlerinden en yaygin kullanimui olanlardan biri kolon mantolamadir. Bu ¢alismada

mantolamayla ilgili incelemeler yapilmugtir.

Betonarme manto; i¢inde boyuna donatisi ve etriyesi bulunan ve mevcut kolonu saran
sonradan yapilmig bir ilave katmandir. Kolon mantolanmasi durumunda ek donatilarin da
basing ve ¢ekme kuvveti alabilecegi distintilerek, bunlarin mevcut yapiya kenetlenmesinin

saglanmasi ve manto gereken katlar arasinda donatinin stirekliliginin saglanmasi 6nemlidir.



2. BETONARME BiNA ONARIMI

Deprem ile ilgili yonetmelikler genellikle yeni yapilacak yapilarin depreme dayanikli tasarimi
ile ilgilidir. Bunun gibi, deprem tehlikesini gosteren haritalar, zemin kosullariin daha
ayrintili ve kug:uk Olcekte belirlenmesi ve deprem hareketinin 6l¢timii genellikle hep yeni
yapilacak yapilara donliktiir. Ancak, depremden sonra binalardaki hasarin tespit edilmesi ve
hasar derecesine gore onarim (tamir) ve giiglendirme (takviye) veya yikima karar verilmesi de
onemlidir. Iyi projelendirilmemis veya uygulamasinda &zen gosterilmemis binalarda hasar
meydana gelme olasiligi, depremin giddeti Olgiistinde biyiktiir. Bunun yaninda
projelendirilmesi ve uygulamasina gerekli 6zen gésterilen binalarda da siddetli depremlerde
hasar meydana gelebilir. Bu nedenle, hasarin belirlenmesi ve devaminda gerekli
giiclendirmenin yapilmas: deprem miihendisligi ile insaat miihendisliginin 6nemli
konularindan biridir (Z. Celep, N. Kumbasar, 2000).

2.1. Problemin Tanimmi

Bu calismada 6 kathi bir bina sistemi Ornek ¢6ziimleri ile incelenmistir. Hesaplar Cross
yOntemine gore yapilmstir. Elverissiz yiiklemeler dikkate alinmistir. Malzeme homojen lineer
elastik kabul edilmigtir. Dort akstaki gerceveler ele alinmigtir: A-A, B-B, 1-1. 2-2. Kat
yiiksekligi h = 3 m, doseme agirhgr: 3,75 kN/m?, faydali yiik: 5 kN/m® zemin simfi: Z4.
malzeme: C20/5420, f,q= 365 N/mm?, £,4 = 13,3 N/mm?, déseme kalinhigr 15 cm, kirisler: dis
20/50, i¢ 20/60 cm, E = 2,85.107 kKN/m? dir. Kolonlara sirastyla; 5 cm, 10 cm, 15 cm. 20 cm

mantolama yapilmasi halleri incelenmistir.

S1 40/40 S, 30/50

1
k101 =H k102 “H k12 Y- kio1 Y
v o~ o~ o~ v S5m
£ pilo1 |S pio2  |S pio2  |S pio1 S
% S,5030 [M8.5050 | M “lj
S' T )
2 K103 K104 K104 K103
\O o0 o0 o \O
= g S S S |sm
C DI03 | D104 |Z Dio4 | D103 T
K103 K104 K104 K103 1\
v [y o~ £~ 7a)
S pio1 |S pio2 S D102 |S Dpio1 S 5m
~ v v v, v
kiol L K2 L K2 1 KOl |
L Sm [ Sm Sm ~ 5m
1 T
A B

Sekil 2.1 Sistem semas: (plani).



2.2. Betonarme Bina Onarmm Ydntemleri

2.2.1. Mantolama

Hasar gormiis bir kolonun deprem etkilerini tagiyabilir duruma getirilmesi i¢in kolonlarin
gliclendirilmesi gerekebilir. Kolonun tagima giiciiniin artirilmasi igin yaygin olarak kullanilan
yontem kolonun mantolanmasidir. Mantolamada mevcut kolona, beton Kkesiti ve donati
eklenir. Mevcut ve yeni kolonun biitiinlesmesini saglamak icin ara yiiziin piiriizlendirilmesi
gereklidir. Manto kalinliginin, betonlama sirasinda bogluk kalmamasi igin, 100 mm den az
olmamasi uygundur. Kolon bir, iki, i¢ ve dort tarafindan mantolanabilir. Ancak, tiim g¢evreyi
kaplayan bir mantolama tercih edilmelidir. Bu suretle mevcut ve yeni beton arasinda tam bir
kuvvet iletisimi saglanabilir. Tim g¢evrenin mantolanmamasi durumunda, mevcut kolonun
boyuna donatisini ve etriyesinin meydana ¢ikarilacak, yeni etriyelerin bunlara dogrudan veya
bir bag pargast ile kaynaklanmasi gereklidir (Z. Celep, N. Kumbasar, 2000). Betonarme bina

onarim y6ntemlerinden biri de perdelemedir. Bu galismada mantolama ele alinmustir.



2.2.2. Mantolama Kkriterleri

O Etriyeler i¢in

/ kiriste delik ag1lacak

s
' 1

Sekil 2.2.2.a) Mantolama kriterleri

Kirmizi bélge yalniz

7/ déseme betonu kirilacak
_____________ V. AN _ i

Sekil 2.2.2.b) Mantolama kriterleri

Prensip: Mantolama alt ve iist diigtim noktalarinda rijit baglanmali.



2.3. Diisey yiiklere gire A-A aksi ¢erceve statik hesabi manto

(+5 cm, +10 cm, +15 cm, +20cm):

Kesitler ve atalet momentleri:

Cizelge 2.3.1. S; Kolonu.

S| Kolonu
b h b+5 | b+5 | b+10 { h+10 | b+15 | h+15 | b+20 | h+20
(cm) 40 40 45 45 50 50 55 55 60 60
Ic(dm) 21,33 34,17 52,08 76,26 108
Cizelge 2.3.2. S; Kolonu.
S3 Kolonu
b h b+5 | h+5 [ b+10 | h+10 | b+15 [ h+15 | b+20 | h+20
(cm) 50 30 55 35 60 40 65 45 70 50
I¢(dm) 11,25 19,65 32 49,36 72,92
Rijitlik katsayilar::
Simetrik yiikleme:
Cizelge 2.3.3. Simetrik yiikleme.
Esas 5cm 10 ecm 15cm 20 cm
2 0,313 0,222 0,157 0,112 0,083
I.D.N
r15=T16 0,344 0,389 0,421 0,444 0,459
12 0,379 0,285 0,209 0,152 0,111
2.D.N I3 0,182 0,137 0,101 0,074 0,054
r27=T28 0,219 0,289 0,345 0,387 0,418




Tam yiikleme i¢in:

Cizelge 2.3.4. Tam yiikleme.

Esas 5cm 10 cm 15cm 20 cm
I 0,313 0,222 0,157 0,112 0,083

1.D.N
Ii5=T16 0,344 0,389 0,421 0,444 0,459
I 0,320 0,251 0,190 0,142 0,106
2.D.N 23 0,309 0,242 0,182 0,136 0,102
I27=T28 0,186 0,254 0,314 0,361 0,396




A-A aks yiikleri:

5 7 9 11
- LLS LS yov4 y o4
VVVVVVVVVVVVVVVVVVVVY
3m
2 3
- 1 4
3m
~ 7 ST ST 74
6 8 10 12
L, Sm |, S5m |, S5Sm |
1 1 1 1

Sekil. 2.3.1. A-A aks: yiikleri
Kiris yiikleri;
K 105 — K 106 Kirisi.
Uniform yiik:
Kiris agirlig1: by (hiir— hy) . Yeet = 0,20 (0,5 — 0,15) . 25 = 1,75 KN/m
Duvar agirhiga: Yauy (hgat — hiir) = 4,2 . (3-0,5) = 10,5 kKN/m
g=10,5 + 1,75 = 12,25 kN/m (kiris kendi agirlif1 + duvar yiikii)

p1=lA4g+1,69=14.12,25=17,15kN/m

VvV Vv VvV VvV Vv p2=g+q=1225kN/m

Sm ps=09g=09. 12,25 = 11,025 kN/m.

Sekil 2.3.2. Uniform yiik



Lineer yayili yiikler:

D101 - D103 désemesinden:

g = gaos - L/2 =4,75.5/2=11,875 kN/m
q = qos - L/2 =5.5/2=12,5 kN/m

p1 = 1,4g + 1,6q = 36,625 kN/m

P2=g+q=24,375 kN/m

p3 =09 g=10,688 kN/m

Sekil 2.3.3. Uggen yiik



2.4. Diisey yiiklere gore B-B aksi ¢erceve statik hesab1 manto

(+5 cm, +10 cm, +15 cm, +20cm):

Kesitler ve atalet momentleri:

Cizelge 2.4.1. Sy Kolonu.

S, Kolonu
b h b+5 | h+5 | b+10 | h+10 | b+15 | h+15 | b+20 | h+20
(cm) 30 50 35 55 40 60 45 65 50 70
Ic(dm) 31,25 48,52 72 102,98 142,92
Cizelge 2.4.2. S4 Kolonu.
S4 Kolonu
b h b+5 | ht5 | b+10 | h+10 | b+15 | h+15 | b+20 | h+20
(cm) 50 50 55 55 60 60 65 65 70 70
I¢(dm) 52,08 76,26 108 148,75 200,08
Rijitlik katsayilari:
Simetrik yiikleme:
Cizelge 2.4.3. Simetrik yiikleme.
Esas 5cm 10 cm 15 cm 20 cm
12 0,389 0,290 0,216 0,162 0,122
1.D.N
I15=T16 0,305 0,355 0,392 0,419 0,439
o2 0244 0,188 0,145 0,112 0,087
2.D.N 123 0,117 0,090 0,071 0,054 0,043
I7=T2s 0,319 0,361 0,392 0,417 0,435




Tam yiikleme icin:

10

Cizelge 2.4.4. Tam yiikleme.

Esas 5 em 10 cm 15cm 20 cm
2 0,389 0,290 0,210 0,162 0,122

1.D.N
I'15=Ti6 0,305 0,355 0,392 0,419 0,439
I3 0,218 0,173 0,136 0,106 0,083
2.D.N I3 0,210 0,165 0,130 0,102 0,080
I27=T2g 0,286 0,331 0,367 0,396 0,419




B-B aks1 yiikleri:

3m

3m

Kiris yiikleri:
K 107 — K 108 kirisi.

Uniform yiik:

11

5 7 9 11
Y4 L/ L/ Z/
VVVVVVVVVVVVVVVVVVVVY
2 3
1 4
ez4 7 / /;7
6 8 10 12
L Sm [, Sm |, S5m |
4 1 1 1

Sekil 2.4.1. B-B aks: yiikleri

Kiris agirligi: by (hyir— hy) . Ybe: = 0,20 (0,60 — 0,15) . 25 = 2,25 kN/m

Duvar agirlig1: Yau (hgat — hiir) = 2,5 . (3 — 0,60) = 6 kN/m

g=6+2,25 =825kN/m (kiris kendi agirlig1 + duvar yiikii)

p1 = l,4g + 1,60 =11,55 kN/m

p2=g+q=825kN/m

5m

Sekil 2.4.2. Uniform yiik

p3=0,9g=09.8.25=7,425kN/m
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Lineer yayili yiikler:
D101 - D103 dosemesinden:
g = Bdos - L/2 =4,75.5/2 =11,875 kN/m
q = Quos - &/2 =5.5/2=12,5 kN/m

p1=1,4g +1,6q = 1,4.11,875 + 1,6.12,5 = 36,625 kN/m

v :
| 5m N p=g+q=11,875+12,5=24,375 kN/m
| !

Sekil 2.4.3. Uggen yiik p3=0,9g =0,9 . 11.875 = 10,688 kN/m

D102 - D104 désemesinden:
g = gdos - L/2=4,75.5/2=11,875 kKN/m
q = qaos - £/2=5.5/2=12,5 kN/m

p1=1,4g+1,6q=1,4.11,875+1,6.12,5 = 36,625 kN/m

v
| 5m | p2=g+q=11,875+12,5=24,375 kN/m
I |
Sekil 2.4.4. Ucgen yiik p3=09¢=0,9.11.875=10,688 kN/m
Ankastre ug kesit tesirleri:
y 9C gt
BT o M T TS
? v v Vv Vv ; 12 12
4 X ¢ ¢
qc | __9
L v 5 Vi = 5
Sekil 2.4.5. Uniform yiik
s.qg.0? 5q/?
Mij - s My T T
96 96
at. , __4¢
(i
V
T

Sekil 2.4.6. Uggen yiik
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2.5. Diisey yiiklere gore 1-1 aksi cerceve statik hesabi1 manto

(+5 cm, +10 cm, +1S cm, +20cm):
Kesitler ve atalet momentleri:

Cizelge 2.5.1. S; Kolonu.

S; Kolonu
b h b+5 | h+5 | b+10 | h+10 | b+15 | h+15 | b+20 | h+20
(cm) 40 40 45 45 50 50 55 55 60 60
Ic(dm) 21,33 34,17 52,08 76,26 108
Cizelge 2.5.2. S; Kolonu.
S4 Kolonu
b h | b+5 | h+5 | b+10 | h+10 | b+15 | h+15 | b+20 | h+20
(cm) 50 30 55 35 60 40 65 45 70 50
Ic(dm) 11,25 19,65 32 49,36 72,92
Rijitlik katsayilar::
Cizelge 2.5.3. Rijitlik katsayilari.

Esas 5cm 10 cm 15cm 20 cm
| DN 12 0,313 0,222 0,157 0,112 0,083
6=T17 0,344 0,389 0,421 0,444 0,459
I21 0,320 0,251 0,190 0,142 0,106
2.D.N 123 0,309 0,241 0,182 0,136 0,102
r28=T29 0,186 0,254 0,314 0,361 0,396
3 DN 134=T3) 0,312 0,244 0,185 0,137 0,102
1310=T311 0,188 0,256 0,315 0,363 0,398
143 0,309 0,241 0,182 0,136 0,102
4. DN 145 0,320 0,251 0,190 0,142 0,106
41271413 0,186 0,254 0,314 0,361 0,396
Isq 0,313 0,222 0,157 0,112 0,083
> DN Ts14Ts15 0,344 0,389 0,421 0,444 0,459
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1-1 Aks1 yiikleri:

6 8 10 12 14
£LLS 2L Y4 Y4 £

VVVVVVVVVVVVVVVVVVVVVVVVVVVY

=

3m

3m

Sekil 2.5.1. 1-1 Aksi ytikleri
Kirig yiikleri:
K101 — K102 kirisi.
Uniform yiik:
Kiris agirligi: by (hgir— hy) . Yhet = 0,20 (0,50 — 0,15) . 25 =1,75 kN/m
Duvar agirlig1: yauy (hgat — hgir) = 4,2 . (3-0,5) = 10,5 kN/m
g=1,75+10,5=12,25 kN/m

p1=1,4g+1,6q=17,15 KN/m

\ VA Q/ V =g + q= 12,25 kN/m

Sm p3=0,9g=0,9. 12,25 = 11,025 kN/m

Sekil 2.5.2. Uniform yiik
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Lineer yayili yiikler:

D101 — D102 désemesinden:

g = Zdos - /2 =4,75.5/2=11,875 KN/m
q = Qdos - U/2=15.5/2=12,5 kN/m

p1 = 1,4g + 1,6q = 36,625 kN/m

A4
[ Sm I
| |

Sekil 2.5.3. Uggen yiik p3=0,9 g = 10,688 kN/m

p2=g+q=24,375kN/m




2.6. Diisey yiiklere gore 2-2 aks: ¢erceve statik hesabr manto

(+5 em, +10 cm, +15 cm, +20cm):

Kesitler ve atalet momentleri:

16

Cizelge 2.6.1. S; Kolonu.

S; Kolonu
b h b+5 | ht5 | b+10 | h+10 | b+15 | h+15 | b+20 | h+20
(cm) 30 50 35 55 40 60 45 65 50 70
Ic(dm) 31,25 48,52 72 102,98 142,92
Cizelge 2.6.2. S4 Kolonu.
S4 Kolonu
b h b+S | h+5 | b+10 | h+10 | b+15 | h+15 | b+20 | h+20
(cm) 50 50 55 55 60 60 65 65 70 70
Ic(dm) 52,08 76,26 108 148,75 200,08
Rijitlik katsayilar:
Cizelge 2.6.3. Rijitlik katsayilari.
Esas Scm 10 cm 15cm 20 cm
| DN I 0,389 0,290 0,216 0,162 0,122
r16=T17 0,305 0,355 0,392 0,419 0,439
2] 0,218 0,173 0,136 0,106 0,083 |

2.D.N 23 0,210 0,195 0,130 0,102 0,080
T28=T29 0,286 0,316 0,367 0,396 0,419
34=T32 0,212 0,167 0,130 0,102 0,080
> DN 1310=T311 0,288 0,333 0,370 0,398 0,420
I43 0,210 0,195 0,130 0,102 0,080
4.D.N I35 0,218 0,173 0,136 0,106 0,083
1412=T413 0,286 0,316 0,367 0,396 0.419
5 DN I'ss 0,389 0,290 0,216 0,162 0,122
I'514=Ts15 0,305 0,355 0,392 0,419 0,439
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2-2 Aks: yiikleri:

6 8 10 12 14

yov4 yov4 yov4 L Z _
VAAAAAAAAAAANAAAAAANAAAAAAAA

3m
2 3 4 5

1

3m

77 S77 7 7 7
7 9 11 13 15
L, Sm |, Sm |, S5Sm |, 5m |
1 1 1 1 1

Sekil 2.6.1. 2-2 Aks: yiikleri
Kirig yiikleri:
K103 — K104 kirisi.
Uniform yiik:
Kiris agirligt: by (hyir— hg) . Yoet = 0,20 (0,60 — 0,15) . 25 = 2,25 kN/m

Duvar agirhg: Yauy (hgat — hiir) = 2,5 . (3 — 0,60) = 6 kN/m

g=6+2.25=825kN/m

Y V V $/ v

p2=g+q=8,25kN/m

sm p3=0,92=0,9 . 8,25 = 7,425 kN/m

Sekil 2.6.2. Uniform yiik

p1=14g+ 1,6q=1,4.8,25= 11,55 kN/m
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Lineer yayili ytikler:
g = aos - L/2=4,75.5/2=11,875 kN/m
q = qqos - {2 =5.5/2=12,5 kN/m
p1 = 1,4g + 1,6q = 36,625 KN/m
| 5r\r; , p2=g+q=24,375kN/m

Sekil 2.6.3. Uggen yiik p3=0,9 g=10,688 kN/m
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2.7. Diigey yiiklere gore A-A aksi ¢cerceve statik hesabi. Tabanda mafsall

(+5 cm, +10 cm, +15 cm, +20cm):

Kesitler ve atalet momentleri:

Cizelge 2.7.1. S; Kolonu.

S; Kolonu
b h b+5 | h+5 [ b+10 | h+10 | b+15 | h+15 | b+20 | h+20
(cm) 40 | 40 | 45 | 45 | 50 | 50 | 55 | 55 | 60 | 60
Ie(dm) 21,33 34,17 52,08 76,26 108
Cizelge 2.7.2. S; Kolonu.
S3 Kolonu
b h b+5 | ht5 | b+10 | h+10 | bt15 | h+15 | b+20 | h+20
(cm) 50 30 55 35 60 40 65 45 70 50
Ic(dm) 11,25 19,65 32 49,36 72,92
Rijitlik katsayilar:
Simetrik yiikleme:
Cizelge 2.7.3. Simetrik yiikleme.

Esas S5cm 10 cm 15cm 20 cm

I12 0,342 0,245 0,1776 0,127 0,093

1.D.N I)s 0,376 0,431 0,471 0,499 0,518

Ti6 0,282 0,324 0,353 0,374 0,389

I21 0,401 0,307 0,229 0,169 0,124

I23 0,193 0,148 0,110 0,081 0,060

2.D.N
I7 0,232 0,311 0,378 0,429 0,466
I8 0,174 0,234 0,283 0,321 0,350




Tam yiikleme i¢in:

20

Cizelge 2.7.4. Tam yiikleme.

Esas S5cm 10 cm 15 cm 20 cm
I 0,342 0,245 0,176 0,127 0,093
1.D.N Iis 0,376 0,431 0,471 0,499 0,518
Ii6 0,282 0,324 0,353 0,374 0,389
121 0,336 0,268 0,206 0,156 0,117
23 0,324 0,258 0,199 0,150 0,113
2.D.N
127 0,195 0,271 0,340 0,397 0,440
I2g 0,145 0,203 0,255 0,297 0,330
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2.8. Diisey yiiklere gore B-B aksi ¢erceve statik hesabi. Tabanda mafsalli

(+5 cm, +10 cm, +15 cm, +20cm):

Kesitler ve atalet momentleri:

Cizelge 2.8.1. S; Kolonu.

S, Kolonu
b h b+5 | h+5 | b+10 | h+10 | b+15 | h+15 | b+20 | h+20
(cm) 30 50 35 55 40 60 45 65 50 70
I¢(dm) 31,25 48,52 72 102,98 142,92
Cizelge 2.92. S; Kolonu.
S4 Kolonu
b h b+5 | h+5 | b+10 | h+10 | b+15 | h+15 | b+20 | h+20
(cm) 50 50 55 55 60 60 65 65 70 70
Ic(dm) 52,08 76,26 108 148,75 200,08
Rijitlik katsayilar:
Simetrik yiikleme:
Cizelge 2.8.3. Simetrik yiikleme.
Esas S5cm 10 cm 15 cm 20 cm
2 0,421 0,319 0,240 0,181 0,137
1.D.N Iis 0,331 0,389 0,434 0,468 0,493
Iis 0,248 0,292 0,326 0,351 0,370
o)) 0,265 0,207 0,161 0,125 0,097
I3 0,128 0,099 0,077 0,060 0,047
2.D.N
27 0,347 0,396 0,436 0,466 0,489
I8 0,260 0,298 0,326 0,349 0,367




Tam yiikleme i¢in:

22

Cizelge 2.8.4. Tam yiikleme.

Esas 5cm 10 cm 15cm 20 cm
112 0,421 0,319 0,240 0,181 0,137
1.DN ris 0,331 0,389 0,434 0,468 0,493
1 0,248 0,292 0,326 0,351 0,370
11 0,235 0,188 0,149 0,118 0,093
I3 0,226 0,181 0,143 0,113 0,089
2.DN
I27 0,309 0,361 0,404 0,439 0,467
I2g 0,230 0,270 0,304 0,330 0,351
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2.9. Diisey yiiklere gire 1-1 aksi ¢erceve statik hesabi. Tabanda mafsall

(+5 cm, +10 cm, +15 cm, +20cm):

Kesitler ve atalet momentleri:

Cizelge 2.9.1. S; Kolonu.

Si Kolonu
b h b+5 | h+5 | b+10 | h+10 | b+15 | h+15 | b+20 | h+20
(cm) 40 40 45 45 50 50 55 55 60 60
Ie(dm) 21,33 34,17 52.,08 76,26 108
Cizelge 2.9.2. S, Kolonu.
S; Kolonu
b h b+5 | h+5 | b+10 | h+10 | b+15 | h+15 | b+20 | h+20
(cm) 50 30 55 35 60 40 65 45 70 50
Ic(dm) 11,25 19,65 32 49,36 72,92
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Rijitlik katsayilary:
Cizelge 2.9.3. Rijitlik katsayilar:.

Esas 5cm 10 cm 15 cm 20 cm
I2 0,342 0,245 0,176 0,127 0,093
1.D.N Ti6 0,376 0,431 0,471 0,499 0,518
I17 0,282 0,324 0,353 0,374 0,389
121 0,336 0,268 0,206 0,156 0,117
123 0,324 0,258 0,199 0,150 0,113

2.D.N
I8 0,195 0,271 0,340 0,397 0,440
I29 0,145 0,203 0,255 0,297 0,330
I34=T3) 0,328 0,261 0,200 0,151 0.113
3.D.N I310 0,196 0,274 0,343 0,398 0.442
I311 0,148 0,204 0,257 0,300 0,332
143 0,324 0,258 0,199 0,150 0,113
I45 0,336 0,268 0,206 0,156 0,117

4.D.N
T412 0,195 0,271 0,340 0,397 0,440
413 0,145 0,203 0,255 0,297 0,330
I'sg 0,342 0,245 0,176 0,127 0,093
5.D.N Ts514 0,376 0,431 0,471 0,499 0,518
Isis 0,282 0,324 0,353 0,374 0,389
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2.10. Diisey yiiklere gore 2-2 aksi ¢ergeve statik hesabi. Tabanda mafsallx
(+5 cm, +10 cm, +15 cm, +20cm):

Kesitler ve atalet momentleri:

Cizelge 2.10.1. S; Kolonu.

S; Kolonu
b h b+5 | h+5 | b+10 | h+10 | b+15 | h+15 | b+20 | h+20
(cm) 30 50 35 55 40 60 45 65 50 70
Ic(dm) 31,25 48,52 72 102,98 142,92
Cizelge 2.10.2. S4 Kolonu.
S4 Kolonu
b h b+5 | h+5 | b+10 | h+10 | b+15 | h+15 | b+20 | h+20
(cm) 50 50 55 55 60 60 65 65 70 70
I¢(dm) 52,08 76,26 108 148,75 200,08
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Rijitlik katsayilar::
Cizelge 2.10.3. Ryjitlik katsayilari.

Esas S5cm 10 cm 15 cm 20 cm

2 0,421 0,319 0,240 0,181 0,137

1.D.N Iis 0,331 0,389 0,434 0,468 0,493
Iis 0,248 0,292 0,326 0,351 0,370

I21 0,235 0,188 0,149 0,118 0,093

123 0,226 0,181 0,143 0,113 0,089

2.D.N

I28 0,309 0,361 0,404 0,439 0,467

I29 0,230 0,270 0,304 0,330 0,351

I34=T3) 0,228 0,182 0,144 0,114 0,090

3.D.N 1310 0,311 0,363 0,407 0,442 0,469
I311 0,233 0,273 0,305 0,330 0,351

I43 0,226 0,181 0,143 0,113 0,089

I45 0,235 0,188 0,149 0,118 0,093

4.D.N

412 0,309 0,361 0,404 0,439 0,467

1413 0,230 0,270 0,304 0,330 0,330

Is4 0,421 0,319 0,240 0,181 0,137

5.D.N I514 0,331 0,389 0,434 0,468 0,493
Is15 0,248 0,292 0,326 0,351 0,370
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2.11. A-A aksi icin elverissiz yiiklemeler

K 105 K 106 K 105
ML Ml’ ML Ml’ ML Ml‘

P,-G-P; 64,76 -76,50 51,39 -51,39 76,5 -64,76
G-P-G 23,32 -60,36 76,66 -76,66 60,36 -23,32

P-P-G 58,15 -94,21 91,37 -71,19 57,93 -24,23.

P-G-P Cizelge 2.11.1. A-A aksi i¢in elverigsiz yiiklemeler
Vo 88,66 -88,66 | 45,47 -45,47 | 88,66 -88.66 |
AV -2,35 0 2,35
Vi 86,31 -91,01 | 45,47 -45,47 | 91,01 -86.31

K105°de Max agiklik momenti

Pi-G-P;-den; My = 58.29 kNm

G-P -G Cizelge 2.11.2. A-A aksi i¢in elverissiz yliklemeler
Vo 45,47 -45,47 | 88,66 -88,66 | 45,47 -45.47
AV -7,41 0 7.41
Vii 38,06 -52,88 | 88,66 -88,66 | 52,88 -38.06
P -P -G Cizelge 2.11.3. A-A aksi i¢in elverigsiz yiiklemeler
Vo 88,66 -88,66 | 88,66 -88.66 | 45.47 -45.47
AV -7,21 4,04 6.74 i
|
Vij 81,45 -95,87 | 92,7 -84,62 | 52.21 -38.73 ‘

K106’de Max agiklik momenti

G-P-G-den; Mpax=53.24 kNm
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2.12. B-B aksi i¢in elverigsiz yiiklemeler

K 107 K 108 K 107

.ML Mr ML Ml‘ ML Mt‘

P;-G-P, 80,19 -121,34 59,44 -59,44 121,34 -80,19

G-Pi-G 24,66 -71,.45 112,01 -112,01 71,45 -24,66

Pi-P-G 74,12 -139,31 129,53 -104,73 69,57 -25,30.

P -G-P Cizelge 2.12.1. B-B aks1 i¢in elverigsiz yiiklemeler
Vo | 120,44 -120,44 | 50,31 -50,31 | 120,44 -120.44
AV -8,23 0 8,23
Vi | 112,21 -128,67 | 50,31 50,31 | 128,67 112,21
G-P, -G Cizelge 2.12.2. B-B aksi i¢in elverigsiz yiiklemeler
\Z 50,31 -50,31 | 120,44 -120,44 | 50,31 ] -50.31 |
AV -9,36 ' 0 9.36
Vi | 40,95 759,67 | 120,44 -120,44 | 59,67 [ 405 B

K107’de Max agiklik momenti
P-G-P-den; Mpax= 83.62 kNm
K108’de Max agiklik momenti

G — P — G-den; M= 76.68 kKNm
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2.13. 1-1 Aksi I¢in Elverissiz Yiiklemeler

K 101 K 102 K 102 K 101
M M M M M M M- M

P;-G-P;-G| 64,63 -76,83 | 52,12 -49,38 | 71,92 -78,39 | 61,12 -23,04
G-P;-G-P;| 23,14 -60,86{ 77,8 -71,83 | 49,34 -52,2 76,87 -64,62
P-P-G-Py| 50,97 -94,71 | 9249 -66,4 | 47,0 -53,07 77.25 -64,47
G-P|-P,-G| 24,11 -58,24| 71,88 -89,11 |89,12 -72,00 | 58,29 -24,09
P,—~G-P;-G  Cizelge2.13.1. 1-1 Aks1 I¢in Elverissiz Yiiklemeler

Vo 88,66 -88,66 45,47 -45,47 88,66 -88.66 45.47‘ l -45.47

AV -2,44 0,56 -1,29 7.62

Vi 86,22 -91,1 46,03 -44.91 87,37 -89.,95 53.09 -37.85

K101°de Max agiklik momenti

P;-G-P;-G-den; Muax = 58.20 kNm

G-P —-G-P;  Cizelge 2.13.2. 1-1 Aks1 Igin Elverissiz Yiiklemeler
Vo 45,47 -45,47 88,66 -88,66 45,47 -45.47 88,66 I -88.66
AV -7,54 1,19 -0,57 2.45
Vij 37,93 -53,01 89,85 -87,47 44,9 -46,04 91,11 -86.21
Pi—P,—G-P;  Cizelge 2.13.3. 1-1 Aks1 Igin Elverigsiz Yiiklemeler
Vo 88,66 -88,66 88,66 -88,66 45,47 -45,47 88,66 -88.66
AV -7,35 5,22 -1,21 -2,56
Vij 81,31 -96,01 93,88 -83,44 44,26 -46,68 86,1 -91.22
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G-P,~P,~G  Cizelge 2.13.4. 1-1 Aks I¢in Elverigsiz Yiiklemeler
Vo 45,47 -45,47 88,66 -88,66 88,66 -88,66 45.47 -45.47 !
AV -6,83 -3,45 3,42 6.84 ié
Vi 38,64 | -523 85,21 -92,11 92,08 -85,24 52,31 -38.63 1}
|

K102’de Max agiklik momenti

G-P-G-P;-den; My = 55.56 kKNm



2.14. 2-2 aksi icin elverigsiz yiiklemeler

Pi-G-P;-G
G-P-G-P,

Py-P,-G-P,

K 103

ML

74,02 -139,6

G-P;-P1-G

27,19 -69,9

Pb-G-P, -G

80,07 -121,71

24,57 -71,73

Mr

Cizelge 2.14.1. 2-2 aksi igin elverigsiz yiiklemeler

K103

60,79

K 104

ML

Ml‘

-56,05
113,17 -107,95
130,68 -100,68

106,03 -126,08
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K 104

ML

K104

107,99 -113,65
56,04
54,17

126,09 -106,15

Ml’

-60,9

-61,68

K104

71,85
121,74
121,94

69,93

-24,53
-80,06
-79,99

-25,18

K103

120,44

-120,44

50,31

-50,31

120,44

-120,44

50,31

-50,31

-8,33

0,95

-1,13

9.46

112,11

-128,77

51,26

-49,36

119,31

-121,57

59,77

-40.85

K103’de Max agiklik momenti

P,-G-P-G-den; Mmax= 83.51 kKNm

G-P,-G-P

Cizelge 2.14.2. 2-2 aksi igin elverigsiz yliklemeler

Vo

50,31

-50,31

120,44

-120,44

50,31

-50,31

120,44

-120.44

-9,43

1,04

-0,97

8.34

40,88

-59,74

121,48

-119,4

49,34

-51,28

128.78

-112.10
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P -P-G-P; Cizelge 2.14.3. 2-2 aksi i¢in elverigsiz yiiklemeler
Vo 120,44 | -120,44 | 120,44 | -120,44 50,?; 1 -50,31 | 120,44 | -120.44
AV -13,12 -1,5 8.39
Vi 107,32 | -133,56 | 126,44 | -114,44 | 48,81 -51,81 | 128,83 | -112.05
K104’de Max agiklik momenti
G-P1-G-P;-den; Mma= 78.75 kNm
G-P-P -G Cizelge 2.14.4. 2-2 aks: i¢in elverissiz yiiklemeler
Vo 50,31 -50,31 | 120,44 | -120,44 | 120,44 | -120,44 | 5031 -50.31
AV -8,94 -4,01 3,99 8.95
Vi 41,37 | -59,25 | 116,43 | -124,45 | 124,43 | -116.45 | 59.26 | -41.36
]
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Cizelge 2.14.11. A-A aks1 kiris moment diagramlart. (+5 cm, +10 ¢cm, +15 cm, +20 cm)

81,88 o 81,88

81.10 PIZ8=PL 21’10

80,09 80,09

78.54 78,54
7884 7650 | 4346 4346 | 7650  78.84
7727 4448 4448 7727
74.59 4597 4597 74.59
70.73 4818 4818 70.73
64.76 5139 51.39 64.76

< =

g-pi-g
81,22 81,22
47,12 80,44 80,44 47’12
49’23 79,43 79,43 49,23
3550 52,15 | 7815 7815 1515 3550
33,67 5589 || 76:66 76,66 |s5589 3367

31,02 60,36 60,36 31,02
27,61 27,61
23,32 ' 23,32

Pi—-pP1—§
86,74
87,82 g564 79,19
89,46 7782 | 4691
76,01 | 488>
76,56 73,73 15138 35,60
74,20 71,19 | 54,50 33,86
70,48 57.93 31,37
65,36 28.19
58,15 24,23
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Cizelge 2.14.11. A-A aksi kiris moment diagramlari. (+5 cm, +10 cm, +15 cm, +20 cm)

57,60 P2—g-p2 57,60

57,58 57,58

57,57 57,57

57,43 57,43
53,46 5713 141,99 41,99 | 5713 53,46
52,17 42,43 42,43 52,17
50,06 | 43,10 43,10 50,06
47,10 44,13 44,13 47,10
42,72 45,71 45,71 42,72

E-pP2—8

56,47 56,47

4427 | 56,22 56,22 44,27

45:35 55,93 55,93 | 4535
36,84 46,86 | 5563 5563 lucss 36,84
3544 4874 || 5541 5541 lag74 3544

33,35 50,95 50,95 33,35
30,56 30,56
26,83 26,83

P2-p2—§

59,47

60,15 5817 5570

61,17 55,22 44.19

54,62 45:19

52,59 53,93 | 46,566 36,87
50,99 53,32 §4820 35,52
48,48 50,02 33,48
45,04 1 30,78
40,18 27,18




Cizelge 2.14.12. B-B aksi kirig moment diagramlan (+5 cm, +10 ¢cm, +15 cm, +20 cm)

39

120,08 o 120,08
120,37 PIm8=P1 1037
120,78 120,78
121,08 121,08
107,88 121,34 51,50 51,50 ] 121,34 107,88
103,91 52,50 52,50 103,91
98,43 5422 5422 98,43
90,80 5620 56,20 90,80
80,19 59.44 5944 80,19
g-pi-g
11649 116,49
56,83 | 11578 11578 56 63
59.20 | 114,64  114,64| 5959
39,62 62,39 | 113,57 1135716739 3962
37,14 66,46 ||.112,01 112018 6646 37,14
33,96 7145 7145 39,96
29,80 29,80
24,66 24,66
< <___~ ~_—__—
Pi—-P1—8
126,36
128,48 g5 64
13124 ¢ o7 113,79
112,25 gg;g
110,29 | 28
105,04 10785 | 61.68  39.75
100,37 104’73 65,38 37.32
94,10 169,57 3425
85,55 30,22
74,12 25,30
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Cizelge 2.14.12. B-B aksi kiri§ moment diagramlar1 (+5 cm, +10 cm, +15 cm, +20 cm)

P2—8—P2

82,42 82,42

82,98 82,98

83,72 83,72

84,54 84,54
72,26 85,47 | 49,73 49,73 | 85,47 72,26
69,44 50,23 50,23 69,44
65,59 | 51,11 51,11 65,59
60,27 52,15 52,15 60,27
52,97 53,89 53,89 52,97

g-P2—¢g

7939 79,39
79,12 79,12 | 5355
78,68 78,68 | 5510

41,11 7834 7834 5706 @ 41,11
38,97 7789 71,89 | 5961 38,97
36,16 62,70 36,16
32,43 32,43
27.62 27,62

p2—p2—-8
85,29
86,69 g- 15
88,50 ’ 78,16
8, 7750 | 53.42
’ 54.91
76,69 )
70,97 2573 | 56,74 41,16
67,83 7457 [ 5911 39,05
63,61 ) 61,85 36,29
57,87 32,62
50,19 27,91
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Cizelge 2.14.13. 1-1 aks1 kiris moment diagramlar (+5 cm, +10 cm, +15 cm, +20 cm)

Pi—g-p1-8
81,86 80,82 8141
81,09 7970 80,83 4717
80,08 | 43,51 4332 17796 80,07 | 4931
78,62 | 4451 4423 | 7544 7923 | 5559
7885 76,83 146,10 4554 171,92 7839 | 5655  35.48
77,27 | 48,49 47,26 6l.12  33.64
74,66 5212 4938 ’ 31,00
70,69 27.47
64,63 \ 23,04/
g-Pp1—-g-pi
81,40 80,82 81,86
80,79 79,69 81,09 78~§5
4717 17996 7195 |, 43,52 | 80,08 /727
4930 | 7897 7541 | 4332 4450 | 7864 7466
3548 5226 7780 7183 | #*2 4613 | 7687 7768
33,64 56,17 45,54 4855 64.62
31,01 60,86 47,26 5520
27,50 49,36
o \__/
Pi—P1—8-P1
81,87
78,79 43,62 | 80,16 /7-26
7704 | 4309 4471 | 7881 7463
Ta4s | 9382 ague | 7705 701
7101 j;t,gg 49,09 64.47
. 53,07
6640 | 4701
g-P1-p1-g
85,50 85,50
7792 g703 18703 7194
46,92 | 76,16 88’04 88’04 76,19 | 46,92
3560 4884 | 7410 ooy flggyy 7416 4884 3559
33.85 51,40 § 71,88 ’ ’ 72,01 | 51,41 33.85
3138 5462 54,64 3138
28,14 58,24 ' 58,29 28.13
4,11 24,09
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Cizelge 2.14.13. 1-1 aks1 kiris moment diagramlari (+5 cm, +10 cm, +15 c¢cm, +20 cm)

P2-g-P2-8
57,60 5621 56,60
57,60 5574 5646 440

57,59 | 42,05 41,82 | 5498 5634 | 45309
57,53 | 42,52 42,13 [ 5386 5634 | 46004
53,46 5743 | 4328 4254 | 52,11 56,59 | 4897 ~ 36.82
52,16 | 44,49 43,04 sla7 3542
50,10 46,37 43,56 ’ 33,35

47,06 30.47
42,61 \ 26.64/

g-P2—-8—P

56,59 57,60
56,43 5601 37,60 5346

4429 | 56,27 ’ 42,06 | 57,60 ’
4539 | 56,18 2233 g’l‘g 42,53 | 57,56 gé(l)g
ggg 4692 15622 5384 | 4ris 4332 | 5750 704
g 48,92 52,17 | 4304 44,57 42.59
33,35 51,30 ’ 46,54

30,49 43,56
N \__/
P2—P2—-8—D2

59,48

57,60
5543 | 42,10 | 57,60 5346
sa7y | 4474 4260 | 5761 sy 16
53.65 | 4197 4345 [ 5762 5008
52.15 fégg 4478 |\57.65  47.02
50,08 ’ 46,88 4253

\42,66

E-P2—P2-8
58,01 58,01
3576 sga1 5821 377

55,33 55,35
; 58,46 | 58,46 ;
4420 | 5481  Sg'eg | 58669 5485 | 44.20

36,87 4321 | 5431 sge0 lsgg1 5439 4521 3687

3551 46,59 53,96 54,14 | 46,660 3550
3350 48,32 4835 3349
30,73 50,30 50,38 30,72

7,07 27,04
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Cizelge 2.14.14. 2-2 aks1 kiris moment diagramlari (+5 cm, +10 cm, +15 cm. +20 cm)

Pi—g-Pi-g
120,13 116,81
120,43 116,11 116,16
107,85 120,73 11501 11540 56,81
103,88 121,15 | 2156 11348 112,62] 59,31
9845  121,71| 3276 51,03 [ [ ea  113.65] 6257  39.63
90,78 | 3449 51,85 | 10760 66,74  37.13
80.07 59,67 5289 ’ 71,85 33,88
60,79 5330 29.70
56,05 24.53/

116.78 g-P1—8-M 120,13
11612 11611 gg‘g 107.85
56,81 11530 11501 5157 15116 103.88
59,30 | 11236 113471 o, o 52.78 g 98.45
111,82 ’ 121,73 99,77
,663 66,68 107,95 5780 59,73 80,07
33,89 ’ 53,30 ,
29,72 56,05
4,57 \ / /
126,38 120,14
128,51 12274 120,45
131,30 123 83 120,78  107.85
134,97 1 12536 51,68 | 121,27  103.88
139,60 127,94 52,96 121,94 98.43
105,03 130,68 54,81 90.73
100,35 | 60,28 79.99
94,07 61,68
85,49
74,02 \ /

g-P1i—-pP1-§8g

122,18 122,18
113,95 122,89 122,89 113’96 56,56
11252 123,77[ 123,77

gg,gg 110,75 125,79 125,79 39.74

3074 205 | 10667 12608 | 126,08 3731
s 1 ’

3731 0037 1 106,03 34.17

M1 O 30,16

30,17 ; 25.18

5,18 /
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Cizelge 2.14.14. 2-2 aks: kirig moment diagramlan (+5 cm, +10 cm, +15 cm, +20 cm)

82,45 p2—-g-p2-¢ 78,10
83,02 7900 78,19
83,71 7854 7819 5355
84,62 1 4981 7776 7831 | 5512
72,25 83,75 | 5044 49,38 | 76,83 79,12 | 57,17
69,43 5137 4971 | 74,90 5979 4111
65,59 | 5408 3010 63,01 3806
60,24 5490 50,10 36.12
52,88 51,18 136
/ =y
< < <
79.58 E-P2—2-P2 82,45
’ 79,09 83,02
79,36 ’ 83.72
78,54
53,55 79,13 , $4.67
5512 | 78,14 77776
. , o8l | 4938 4982 | 8578 7225
s M6 788t Db (4971 5046 69.43
3806 0 | ’ 50,10  51.40 65.59
3612 O30 50,11 5416 60.24
32.37 51,18 55,04 52.87
7,54 \ / /
85,30 P2—P2—-8—P2 82,46
86,71 g230 7781 83,03
88,54 82,88 76.91 83,74 72,25
90,93 8370 7570 4987 | 8468 6942
9391 | 8525 73,72 5054 | 8587 6558
70,96 86,80 71,55 | 4927 51,54 60,22
67,82 ' 49,50 54,41 52.84
63.60 49,50 5539
57.83 49,51
50,12 \ 0,33 /
\_/ \_/
g-p2—p2-¢
81,86 81,86
7820 82,14 82,14 78,29 53.44
8246 | 8246 /1573
77,72 ; 54,94
33,43 83,13 | 83,13 7709
54.93 | 77,05 ’ 7569 | 36:85 41,16
41,16 oq | 75,56 8315 [ 8315 5024 39,04
39,04 56,84 ’ 75,69 , ,
: [ 75.55 6210 3625
59,23
36,25 62.10 32.57
32,57 ’ 27.82
7.82 \
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Cizelge 2.14.15. A-A akst kolon ve kiris momentleri (+5 cm, +10 ¢cm, +15 cm, +20 cm)

Pi—g—M
3046¢" 19284 1928 30464
38.64 1831 1831 38.64
37.30 17.06 17.06 37.30
35.36 15,19 15.19 35.36
32.43 12,53 12,53 3243
1 6476 7650 + 5139 5130 L 7656 6476 L
L 1 { 111 1
I T T ]
32.43 12,53 12,53 32.43
3536 15.19 15.19 35,36
37.30 17.06 17.06 37,30
38.64 1831 18.31 38.64
39.46 1923 19.23 39.4
B 4 P77 P
g—Pi1—8
R 17,07 e 17,74
16.84 15.60 15.60 16.84
15.51 13.64 13.64 15.51
13.81 11.13 11.13 13.81
11.68 8,13 813 11.68
T 2332 6036 T 7666 7666 T, 6036 2332 T
11,681 813 | 813 | 11,68
13.81 11,13 11,13 13.81
15,51 13.64 13.64 15,51
16.84 15,60 15.60 16,84
17.77 17,07 17.07 17.77
77 77 77 77
Pi—-p1—§
383%L" 0,44 16,157 17.8KL"
37.10 0.70 14,50 16.93
3524 0.95 12.31 15.68
32.68 1.20 9,61 14,00
29.12 1.42 6.65 12.13
T.5815 9421, T ,91,37 7139, T, 57,93 2423, T
{ R T I T
201271 1,42 665 | 12,13
32,68 1.20 9.61 14,00
3524 0,95 12,31 15.68
37.10 0.70 14.50 16.93
3832 0.55 16,14 17.81
7 J77 77 7
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Cizelge 2.14.15. A-A aks1 kolon ve kiris momentleri (+5 cm, +10 cm, +15 cm, +20 cm)

P2—-g—p2
26.76¢" 1.6 16647 26,7657
26,08 7.57 7,57 26,08
25,03 7,24 7,24 25,03
23,55 6,65 6,65 23,55
21,39 5.70 5.70 21,39
4 212 5703 4 4571 45l L 573 274

} 1 ——— }

-+ -+ -+~ +
21,39 5,70 5,70 21,39
23,55 6,65 6,65 23,55
25,03 7,24 7,24 25,03
26,08 7,57 7,57 26,08
26,7 7, 7,82 26,7

P77 b borsd B
g—p2—8
184487 6.4 6. 4" 18,44
17.72 5.44 5.44 17,72
16,67 4,54 4,54 16,67
15,28 3,45 3.45 1528
13,43 2.22 222 13,43

‘T426,s3 50,95, T 15541 5541, T,5095 2683,

1 T
13,43 | 222 222 13,43
15,28 3,45 3,45 15,28
16,67 4,54 4,54 16,67
17.72 5.44 5.44 17.72
18,44 6,11 6,11 18,44

S/ /7 S/ ST
P2—P2—§

L2/ V774 V774 V27
26,32 0,65 5,75 18,46
25.50 0,82 5,01 17,76
24.24 1,06 4,03 16,74
22,52 1,28 2.87 15,39
2
202+ 4018 639581 61,00 533508 5000 27180

1 1 L ] I
20,12 1,437 1,667 13.60 T
22,52 1.28 2,87 15,39
24.24 1,06 4,03 16,74
25,50 0,82 5,01 17.76
26,32 0,65 5,75 18,46
Y4 /77 /7 S
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Cizelge 2.14.16. B-B aks1 kolon ve kirig momentleri (+5 cm, +10 cm, +15 cm. +20 cm)

Pi—8—P1
L7 34,2944/ 34,2%4/ 53,9z4f/
53.94 33,93 33,93 51,96
51,96 33,28 33,28 49,22
4922 32,44 32,44 45,40
45,40 30,90 30,90 40,03
40,03+ 80,19 121,34 '+ 5944 5944 4 121,34 80,19 -
) ) ) ) I
40,03 30,90 30,90 40,03
45,40 32,44 32,44 45.40
49,22 33,28 33,28 4922
;;,gg 33,93 33,93 51,96
) 34,29 34,29 53,94
/77 /77 ST /7
g-pP1—§
19,8144/ 29,8344/ 29,8344/ 19,8 ad
18,57 28,25 28,25 18,57
16,98 26,13 26,13 16,98
14,90 23,55 23,55 14,90
12,31 20,25 20,25 12,31
T 2466 7145, T (112,01 112,01 “g 7145 24,66, T
)
12,31 20,25 20,25 12,31
14,90 23,55 23,55 14.90
16,98 26,13 26,13 16,98
18,57 28,25 28,25 18.57
19,81 29,83 29,83 19,81
Vo4 Vo4 S/ S/
Pi—-P1—§
52,57 1,4L” 28,657 19.8%4"
50,18 2,48 26,69 18,66
47,05 3,19 24,31 17,12
42,77 4,03 21,24 15,11
37,00 4,89 17,58 12,63
T 74,12 13931, T ,129,53 104,73 T ;69,57 2530, T
[} 1 1 [ I
37,00 4,89 17,58 12,63
42,77 4,03 21,24 15,11
47,05 3,19 24,31 17,12
50,18 2,48 26,69 18,66
52,52 1,91 28.65 19%
/77 /77 Vo4 /
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Cizelge 2.14.16. B-B aks1 kolon ve kiris momentleri (+5 cm, +10 cm, +15 cm, +20 cm)

P2—8&—DP2
361¥L7 163£L” 16327 36,13
34,72 16,33 16,33 34,72
32,80 16,31 16,31 32,80
30,14 16,20 16,20 30,14
26,44 15,76 15,76 26,44
-+ 52,97 85,47 1 53,89 53,89 + 8547 52,97 +
T i 1 I i
26,447 15,76 | 15,76 | 26,44
30,14 16,20 16,20 30,14
32,80 16,31 16,31 32,80
34,72 16,33 16,33 34,72
36,13 16,35 16,35 36,13
77 ST 77 77
gE-p2—8
205/ 12,922 12,922/ 205 L
19,48 12,01 12,01 19,48
18,08 10,81 10,81 18,08
16,21 9,36 9,36 16.21
13,78 7,58 7,58 13,78 |
T2r62 6270, T,77.89 7789, T 16270 27,62, T
1
13,787 7,58 T 758 T 13,787
16,21 9,36 9,36 16,21
18,08 10,81 10,81 18.08
19,48 12,01 12,01 19.48
20,55 12,92 12,92 20,55
ST ST S77 S77
P2—p2—8¢
3548/ 1,2/, 12347 20,58/
33,91 2,02 11,30 19,53
31,81 2,57 9,98 18,15
28,94 322 8,31 16,31
25,06 3,88 6,36 13,93
T,5019 93,69,71,8592 74,57, T,61,85 2791, T
T [} 1 I 1 T
25,06 T 3,881 636 T 13,93 T
28,94 3,22 8,31 16,31
31,81 2,57 9,98 18,15
33,91 2,02 11,30 19,53
35,48 1,57| 12,38 20,58
S77 /77 77 77
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Cizelge 2.14.17. 1-1 aks1 kolon ve kirig momentleri (+5 cm, +10 cm, +15 cm, +20 cm)

Pi—g—-p1—§8
39,47 19,17 18,75 17,12 17,76
38,6444/ 18,22%/ 17,7322/ 15,7622/ 16,szg
37,29 17,01 16,21 13,91 15,48
35,35 15,06 14,09 11,49 13,73
32.36 12,39 11,27 8,66 11,54
16463 768315212 4938171,92 7839)61,12 23,04
1 1 [ 1 1 1
32,36 12,39] 1127 | 866 | 11,54
35,35 15,06 14,09 11,49 13,73
37,29 17,01 16,21 13,91 15,48
38,64 1829 1773 15,767 16,82
39,47 19,17 18,75 17,1 17,76
g-P1—8-P1
17,76 17,11 18,75 19,17 39,47
16,8447 15,784/ 17,7347 18,294/ 38,6447
15,49 13,87 16,20 17,00 37,29
13,75 11,40 14,08 15,05 35,34
11,58 8,49 11,24 12,37 32,35
(2314 6086, 117780 7183714036 522017687 64 62T
11,58 8,49 11,24 12,34 32,35
13,75 11,40 14,08 15,05 35.34
15,49 13,87 16,20 17,00 37,29
16,8277 15757 19377 18,2977 38,687
17,76 17,11 18,75 19,17 39.47
Pi—pP1—g-P1
38,32 8’45‘; 17,85 19,13 32’2;
37,08‘4/ 0’7314/ 15,61 %/ 182 %/ 37’2 //
35,21 0’93 14,85 16,88 35’3 1
32,63 111 1256 1288 32,28
29,03 | 5797 947119249 64014701 30717725 6447l
29,031 LT T T 3228
32,63 0.93 9,70 12,12 35.31
35.21 073 12,56 14,86 3727
37,2; 0.58 %‘5"25 }g;’; 38.63
38,3777 7 , A7 39477
0477 17.85 19.13 3947
17,82 16,17 ol TP T8y, 17,82
]6,931# 14,54,/ 0,00&4/ 14,5544/ ]6,924/
15,67 12,40 0,01 12,41 15,67
14,07 9,74 0,01 9,76 14,07
12,07 6,84 0,01 6,87 12,06
424,11 5824 471,88 89,11+89,12 72,01458,29 24,09
12,071 6,84 | 0,017 6,87 | 12,06
14,07 9,74 0,01 9,76 14,07
15,67 12,40 0,01 12,41 15,67

SO A R

b
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Cizelge 2.14.17. 1-1 aksi kolon ve kiris momentleri (+5 cm, +10 cm, +15 cm, +20 cm)

P2—-g8-p2—8
26,76 7,77 7,19 6,15 18,43
26,082 7,544, 6,8 5,582/ 17,742/
25,02 f/ 7,17 o 6,22 o 4,71 16,65
23,53 6,52 541 3,69 15,23
21,34 5,54 4,33 2,57, 13,34
14261 574314637 4356] 5221 56,59 51,47 26,441
1 [l 1 1 [ | 1 1
21,34 5,54 4,33 2,57 13,34
23,53 6,52 541 3,69 15,23
25,02 7,17 6,22 4,71 16,65
26’93J7 .37, 63077 557 17,25
26,76 7,77 7,19 15 18,43
E-P2—8—Pp2
18,43 6,15 7,19 7,77 26,76
17,747 550447 6,894f/ 71.58¢ 26,04f/
16,66 4,68 6,21 7,15 25,02
15,24 3,63 5,40 6,49 23,52
13,37 2,47 4,30 5,50 21,32
Eee70 51304745622 52 17y 14356 4654715750 4259, T
13,37 2,47 4,30 5,50 21,32
15,24 3,63 5,40 6,49 23,52
16,66 4,68 6,21 7,15 25,02
17,9477 55277 6,507 7537 26087
18,43 6,15 7,19 7,77 26.76
6 oo pé gspz & 7,75 o3
26,32 0,74 , > 26,0
2549 092" 637~ 7, 25.0 f/
24,22 1,10 5,70 7,10 23,51
22,49 1,22 4,81 6,42 21,30
20.06 ] 40,06 6429 1 61,86 50081 42,66 2638 5765 42530
[
20,06 12T 37t 54 21,300
22,49 1,10 4,81 6,42 23,51
24,22 0,92 5,70 7,10 25,01
25,49 0,74 6,37 7,50 26,08
26,3577 0.6677 6,857 7 26,
5,78 o2 P2TE o, 18.45
18,46 5,06, 0,00/ 5.0 17,75,
17.75¢" 4,12 f/ 0,00 ﬂ 4,13 16,73
16,73 2.99 0,00 3,02 15,36
15,37 1,88 0,01 1,88 13,54
1%%1 9707 50301 53,96 58,80 £5881 54,14 15038 27.04 1
13,567 1,83 | 0,01 13,54
15,37 2,99 0,00 15,36
16,73 4,12 0,00 16,73
17,75 5,06 0.0 17;?
18457 5,7% 4 046" 18457
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Cizelge 2.14.18. 2-2 aks1 kolon ve kiris momentleri (+5 cm, +10 cm, +15 cm, +20 cm)

Pi—g8g-—-Pp1—§8
53,93 34,33 32,53 30,03 19,88
51,9422/ 338%L/ 31,5844 284% 2/ £A8.56
4923 33,12 30,29 26,42 16.94
45,38 30,74 29,27 22,94 14,85
39,97 L 30,46 25,97 20,90 12,24
1 80,07 121,71160,79 56,05 110799 113,65171,85 24,53
' e i 1 H
39,97 30,4& 25,97 20,90 12,24
45,38 30,74 29,27 22,94 14,85
49,23 I 33,12 30,29 B 26,42 " 16,94
51,9 33,83 31,5 284? 8,56
53,93 34.33 32,53 30,0 /77;9,81
E-P1—8— M
19,82 30,02 32,54 34,33 53,93
18,574f/ 284447 31,5844 33,8%L7 444,94
16,94 26,37 30,29 33,11 49,23
14,86 22,84 29,26 30,72 45,39
12,27 20.72| 25,95 30,42 39,97
“’QA;W 71734 T 11317107957 56,04 60 on,J’;l'n 74 8006 |
£ n T . 1
12,27 20,72 25,95 30,42 39,97
14,86 22,84 29,26 30,72 45,39
16,94 26,37 30,29 33,11 4923
18,5777 28477 31,5877 33,8577 /771,94
19,82 30,02 32,54 34,33 53,93
Pi—-P1i—8—M
52,51 1,82 31,26 34,27 53,92
50,187 2344 30004 33,7 244 04
47,04 2,97 28,36 32,98 49,22
42,74 3,52 26,53 30,50 45,37
36,95 | 55,65 ostsHf 193 g§,’?§| Lar 52’1?1’5?-_ 7704 6232 13993
36,95 4,46 23,26 30,13 39,93
42,74 3,52 26,53 30,50 45,37
47,04 2,97 28,36 32,98 ; 49,22
501877 23477 30,0077 33,75 /751,94
52,51 1,82 31,26 34,27 53,92
g-P1—Pi—¢g
19,87 28,73 0,00 28,73 9,87
18,66‘f/ 26, < o,ocff/ 2687 ‘%66
17,08 24,44 0,00 24,45 17,08
15,08 20,57 0,00 20,59 15,08
12571 2519 6d%07% 106,03 12884 126,08 18813+ 60.05 2518 1'>%
12,577 18,07 0,007 18,117 T12,57
15,08 20,57 0,00 20,59 15,08
17,08 24,44 0,00 24,45 17,08
18,66 26,81 0,00 26,81 /; 18,66
19,877 28/137 0,607 287577 19,87
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Cizelge 2.14.18. 2-2 aks1 kolon ve kiris momentleri (+5 cm, +10 cm, +15 cm, +20 cm)

P—-g-p—g
36,13 16,34 14,85 13,04 20,55
34,714{/ 16,21% 14, f/ 12,13%/ LA% A8
32,80 16,17 13,83 11,02 18,06
30,12 15,86 13,36 9,26 16,18
26,40 15,42 11,86 8,06 13,74
152,88 85,75 154,90 51,18 174,90 79,12 163,01 27,521
— - -+ -+ -
26,40 15,42 11,86 8,06 13,74
30,12 15,86 13,36 9,26 16,18
32,% 16,17 13,83 11,3; /} 18,06
34,75 16,29 1444 12,13 139,48
36,13 16,34 14,85 13,04 20,55
E—P2—8—P
20,55 13,03 14,85 16,34 36,13
19,482/ 12,18 13,694 16,2%¢ L8471
18,06 10,99 13,83 16,16 32,80
16,19 9,19 11,11 15,33 30,12
13,75 7,94 11,84 15,37 2639
TPR254 62937178 81 74 87 T (1,18 5504, T 18578 52 87
I T T - 1
13,75 7,94 11,84 15,37 26,39
16,19 9,19 11,11 15,33 30,12
18,06 10,99 13,83 16,16 32,80
19.4877 12,77 13,6977 16,0577 /734,71
20,55 13,03 14,85 16,34 36,13
P2—p2—8—P2
35,48 1,50 14,27 16,32 36,12
33.9K% 1.914% 13,662 16244 45471
31,80 2,41 12,94 16,10 32,79
28,91 2,84 11,11 15,33 30,11
2502 | 5512 038§ L 86,80 75?5@11.;0,33 5?,3%‘3, 8587 52,84 12638
] L
_r L} __l 1 rI ) _‘r- T 1§ ’r
25,02 3,56 10,61 15,24 26,38
28,91 2,84 11,11 15,33 30,11
31,80 2,41 12,94 16,10 /; 32,79
33,977 977 13697 16237 34,71
35.48 1,50 14,27 16,32 36,12
g-P2—P2-8
20,58 12,44 0,00 12,45 0.58
Tyt 2 e 72 2 e
18,13 10,10 0,00 10,12 18,13
16,29 8,16 0,00 8,19 16,28
1339--;7,83 6627139--75,55 8§’,’sz--§3,15 95259-- 62,13 27,82 13.88
13,89 673 T 0,01T 6,78 T 23,88
16,29 8,16 0,00 8,19 16,28
18,13 10,10 0,00 10,12 18,13
19,52 11,39 0,00 11,40 19,52

205677 12427 0,007 12497 /770,58



p1 = 1,4g +1,6 q yiiklemesi.

Cizelge 2.14.19. A-A aks1 max. kiris moment diagramlari. (+5 cm, +10 cm, +15 c¢m, +20 cm)

86,74

87,82 85,64 86’74

89,46 86.42 85.64 87’82

91,56 87,55 ’ 89’46
7884 0421 | goqs 042 | 9156 7384
77.27 61 ’3 e 87,55 194,21 77,27
74,59 ’ 89,15 74,59
70,73 91,37 70,73
64,76 64,76

p2= g + q yiiklemesi.

59,47 59,47

60.15 ) 58,17 58,17 | 60.15

61,17 | sg'5p 5852 | 6117

62,42 | 5905 5005 | 62,42
53,46 63,95 59,86 59,86 63,95 53,46
52,17 6110 6Li0 52,17
50,06 ; ’ 50,06
47,10 47,10
42,72 42,72

p3 = 0,9 g yiiklemesi.

38,25 38,25

38,65 136,97 36,97| 3865

39.21 | 37,04 37,04] 3921

3987 13719 37,19] 3987
33,91 40,59 37,46 3746} 40,59 33,91
32,90 37.97 37.97 32,90
31,32 ’ ’ 31,32
29,16 29,16
26,12 26,12

N——— ~_ S
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Cizelge 2.14.20. B-B aks1 Max. kiris moment diagramlari. (+5 cm, +10 cm, +15 cm, +20 cm)

p1 = 1,4g +1,6 q yiiklemesi.

126,36 126,36

128,48\ 12054 122,54 128,48

134811 124,87 124,87 13481
107,88 13931 12676 126,76 ] 139,31  107.88

103,91 103,91
98.43 129,53 129,53 | 98.43
90,80 90,80
80,19 80,19

< T —

p:=g + q yiiklemesi.

85,29 85.29

86,69 1 82,15 82,15| 86,69

88,50 | 82,65 82,65| 8850

90,81 90,81
1226 369 g s B 7226
69,44 4 o 69,44
65,59 ’ : 65.59
60,27 60,27
52,97 52,9

< T

p3 = 0,9 g yiiklemesi.

45,73 45,73

46,44 1 43 4o 43,42) 4644

o lzs 2ia

; 43,65 43,65| 48,
38,13 49,83 49,83 38,13
43,88 43,88 reae
36,46 44,32 44,32] :
34,22 34,22
31,18 31,18
27,11 1 27.1
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Cizelge 2.14.21. 1-1 Aks1 Max. moment diagramlari. (+5 cm, +10 cm, +15 cm, +20 cm)

p1 = 1,4g +1,6 q yiiklemesi.
86,76
87,87 /X\
89,54 | 85,81
91,81 | 86,72 85,50

7727 89,95 7,03
74,66 9249 88,04
70,69 89,11
64.63

\_/\_/

p2=g + q yiiklemesi.
59,48
60,18 /X\
61,22 | 58,28
62,59 | 58,71 58,01

59.38
s346 O oy 3821
’ 58.46
Pl 61.86
50,10 , 58.68
47,06 58,80
42,61

N ~__

p3 = 0,9 g yiiklemesi.

38,26

38,67 /XN
39,24 | 37,04

3997 | 37,16 3681
4083 | 3738 375

33323 36,62
31,34 36,38
29,12 35,95
26,03
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Cizelge 2.14.22. 2-2 Aks1 Max. moment diagramlart. (+5 cm, +10 cm, +15 cm. +20 cm)

p1 = 1,4g +1,6 q yiiklemesi.

126,38

128.51 Z\

131.30

134,97 122,18
10785 13960 122.89
103.88 123.77
98,45 125,79
90.78 126,08
80,07

V\/

p2= g + q yiiklemesi.

85,30 /><\

86,71
88,54 | 82,30
90,93 | 82,88 81,86

s 991 [BT2 gy
69,43 85,25 8246
65,59 86.80 83,13
60,24 83.15
52,88

\_/\/

p3 = 0,9 g yiiklemesi.

45,74 X\

46,46
47,38 | 43,51

48,55 | 43.65 430
50,00 | 43.90 4373

38,12
36,45 43,00
3421 42,68
31,15 42,40
27,05
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Cizelge 2.14.23. A-A aksi kiris momentleri (Tabanda mafsalli) (+5 cm, +10 cm, +15 cm. +20 cm)

Pi—8—P1
81,67 81,67
80,86 80,86
5
78,27 ;g’; ;3’;5 78,27
’ 43,77 43,77 ’
76,37 76.5 76.5 76,37
73.,48 > 44,87 44,87 ? 73 ,48
62,64 48,92 48,92 62,64
52,31 52,31

g-p1-g
80,98 80,08

4781 | 80.18 80,18] 4781

50,14 | 79,11 7111 50,14
34,88 53,17 | 778 77,781 5317 34,88
32,82 56,99 || 76,34 76,348 5699  32.82
30,07 61,44 61,44 30,07
26,52 26,52
22,13 22,13

P2-P2-8
59,71
60,50 58,28
61,55 55,54
55,03 | 44,52
52,03 54,41 | 45.63
50,17 53,77 | 4703
47,51 53,24 |lageo 3641
43,81 s04g 3485
38,63 ’ 32,72
29,86
26,07
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Cizelge 2.14.23. A-A aks: kiris momentleri (Tabanda mafsall1) (+5 cm, +10 cm, +15 cm, +20 c¢cm)

57,63 P2—g—p2 57,63

57,62 57,62

57,58

2;’223; 42,12 42,12} 57.43
53’00 57:15 42,60 42,60 57,] 5 53’00
51,47 43,35 43,35 51’47
49,21 44,49 44,49 49,21
45,98 46,19 46,19 45,98
41,24 41.24

g-p2—-8
56,40 56,40

44.63 | 56,15 56,15 44,63

45:83 55,85 55,85] 45.83
36,36 47,39 | 95,96 55,56] 4739 36,36
34,76 4931 || 3341 35411 49 31 34,76
32,56 51,51 51,51 32,56
29,61 29,61
25,70 25.70

Pi=pPi—§8

87,12

8837  g5.89

0T 8676 7875

93»58 87,99 7727 | 47,32
7575 00 8967 7534 | 49,60

72,98 | 92,01 73.08 | 5224
69,04 70,65 [|2°3° 35,02
63,54 58,75 33,06
55,86 30,47
27.16
23,04
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Cizelge 2.14.24. B-B aks: kiris moment diagramlar (Tabanda mafsalli) (+5 cm. +10 cm.
+15 cm, +20 cm)

pi—g-p
120,15 ' 12015
120,39
120,68
} 06,32 120,98 106,42
02,05 102,05
96,07 51,86 51,86 | Sy
87.82 53,07 53,07 87,82
76.77 5477 5477 76.77

57,20 57,20
60,81 60,81

g—-pP1—8
116,23 116,23
115,40 115,40
57,80 114,34 114,34 57,80

60,50 | 113,03 113,03 | 60,50
63,90 || 111,38 111,38 § 63,90

38,66 68,11 68,11 38,66
35,95 73,17 73,17 35,95
32,51 32,51
8,20 28.20
3,03 23.03

Pi—-P1—§
127,16
132,41 ’
113,16
5231’28 1 1 1,48 57 51
> 109,39 60’01
91,33 106,75 63:05 :352,'173
%’Zg 103.6311166,75 3586
’ 70,98 28:71
23,73
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Cizelge 2.14.24. B-B aksi kiris moment diagramlar1 (Tabanda mafsalli) (+5 cm, +10 cm,

+15 cm, +20 cm)

Pp2—g—p2

82.62 82,62

83:1 9 83,19

83,90 83,90

84,74 84,74
71,22 50,52 50,52 71,22
68,12 1 51,39 51,39 68,12
63,92 52,68 52,68 63,92
58,19 54,63 54,63) 58,19
50,62 50,62

g-p2—¢g

79,29 79,29

78,97 78,97| 54.16

78,59 78,59| 5585

78,17 78,17} 57708
40,29 77,72 77,72} 60.60  40:29
37,95 37,95
34,91 34,91
30,80 30,80
26,09 26,09

P2-p2—¢g
85,82
87,32 82,35
89,25
77,89
77,18 15403
69,79 76,33 § 55.62
66,35 7530 | 5759
61,75 74,18 59,98/ 40,35
55,63 671 3805
47,72 ’ 35,07
31,21
26,4
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Cizelge 2.14.25. 1-1 aksi kiris moment diagramlar: (Tabanda mafsalli) (+5 cm, +10 cm.
+15 cm, +20 cm)

Pi-g-P1-8
81,68 80,48
80,90 7921 81,22
79,82 43,59 | 7737 80,60
7827 78,28 44,59 | 74,63 79,81
7635 7654 | 4383 4593 [ 7094 7901 | 4784 o, o
73.45 | 4498 41,71 78,29 || 2920 32.79
69.16 ’ 49,90 33,35 ’
46,76 s7as  29.99
3,14 ’ 21,7y
g-Pi—g-P1
81,19
80,54 81,68
79,67 80,48 80,90
4784 | 7868 79,21 79,83
50,19 § 77,59 77,35 43,84 | 78,30 78.27
3487 5331 7458 | 4329 4500 | 7658 7635
32,80 57,33 70,83 | 447 46,79 73,45
30,01 62,04 45,93 4939 69,15
26,38 47,76 5393 62.48
& Nl N
87,14 Pi=pi—g-p1
81,70
88,43 86,10 80.94
2021 87,12 7992 7826
ggg; 88,56 78,24 4397 | 7851 7633
75.73 9056 7631 | 4331 4522 | 9704 7341
72.95 93,22 73,62 | 44,09 47,17 69.07
68,97 69,91 14503 5001 62.32
63.41 6518 || 46,18 5419
\55.65 knzz
g-p1-pi-8g
85,72 85,72
7880 8642 8642
7740 8732 8732 7883
4753 | 7558 8832 (8832 7742
49,63 | 73,53 89,31 89.31 75,62 | 47,53
501 5229 | 7146 7361 [4963
: 7160 | 52,30 3501
33,05 55,55 >
s sol3 55,57 33,05
’ ? 59,20 30.44
27,10 27.09
2,96 22,93/
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Cizelge 2.14.25. 1-1 aks:1 kiris moment diagramlar1 (Tabanda mafsalli) (+5 cm, +10 cm,

+15 cm, +20 cm)

P2—g-P2-g
57,66 44,65
53,00 57,65 a0 | 488
B0 T 5632 1 4751 3635
w15 3756 5632 |l 49,60 3474
4593 57,50 22?2 2,14 22
41,11 ’ 35‘43/
g-p2—g-P
56,53 57,73
56,38 57,666
44,65 | 56,23 56,07 57,66
4587 | 56,18 55,52 4221 | 3760 5300
3635 4748 5611 5471 | 4191 45776 15759 5145
3474 49,53 53,46 | 42,24 436 49.18
32,52 51,94 51,68 || 42,66 4505 45,92
29,52 317 4713 41,08
\25,54 43,65
‘ P2—p2—g—-P2
g 57,64
60,54 5841 57.67
6163 | s8o 57.68
, 50,64 55721 42,26 | 57 6s
6480 Mooz saa1 | 4181 42 . 52,99
52,03 42.05 57,77 51.44
62,30 53,27 ' 43,80 "
50,15 51.66 4231 4526 49,17
47,47 49’ 59 42.57 47’ 49 45.88
43,73 ’ 42.64 ’ 41.02
8,49
g-P2—-P2-8
58,07 58,07
4453 s51g 5853 5853 s5h0 o
4565 | s466 5872 15873 54y g 4
4709 | 5400 5877 15879 5431 | 47
3640  48.84 | 53706 5417 | 4888 3640
34,84 5082 50,92 3484
32,69 ’ 32,68
29,80 29.78
5,95 25.91 /




Cizelge 2.14.26. 2-2 aks1 kiris moment diagramlar1 (Tabanda mafsall1) (+5 cm. +10 cm.

63

+15 cm, +20 cm)

Pi—-g-Ppi-g
120,14 116,57
120,43 11559 115,89
120,82 114,35
10642 12121 112.63
102,04  121,49] 3199 110,19
96,01 [ 3336 5144 | 10676 38.64
87.73 5531 534 35.93
76,63 38,19 5346 32.48
&2,30 54,90 28.11
56,6 22.8
oo 120,14
115,82 ’
; 120,82
5785 11496 115,59 12123 10642
63,97 | 112,72 112,62 53,38 ’ )
38,64 ’ ’ 51,44 ’ 96,01
’ e 101 5034 5535 87.73
3593 9353 | 106,70 | 2% 58.26 ’
, 53.46 ; 76.62
32.49 3 - ~
28.14 54,90 ’
22.91 \ / 6,68 /
P1—-P1—g- P
129,51
13251 12443 D046
13635 | 126,13 ! e
141,01 | 128,53 5135
71 131,84 ,
98,14 | sl || 12178 10202
91,29 ; 95,99
82.13 ggg}‘ 87.68
; 76,54
70,31 \ 6331
g-pi-pi-g
122,48 122,48
11336 123,24 123,24 113,37
5753 111181 124,17] 124,17 57,54
2(3),(1)2 109,94 125,82 125,29
78 Sobd 10767 126,52 | 126,52 38,78
36,15 25 1| 105,12 36,15
: 71,40 ’
32,82 ’ | 32,82
28,63 28,63
3,60 23,5y
~ 4 T P N -
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Cizelge 2.14.26. 2-2 aks1 kirig moment diagramlar (Tabanda mafsalli) (+5 cm, +10 cm.

+15 cm, +20 cm)

82,62 p2—g8-p2-8 o5
oo 7883 7932
84,91 | 50,04 7821 7914 1 54,19
68,11 ’ 51.82 4991 17606 7925 | 5806
gg;? 55,75 g(l)’gg 64,11 37,93
g ’ 34,88
\ / 30,91
25.9

7950  g—pr-g-p2 82,62

7927 7883 83,22

54,19 79,05 78] 83,99

55,89 , 78,85 7733 50,05 | 84.92

58,04 | 78,77 7605 | 4935 5079 | 85,94
4028 60,75 7420 | 4991 5187 71.22
37,93 64,00 | 5033 535 68.11
34,88 5082 559 63,88

30,93 51,38 58.12
5.99 \ / 50,50/

85,83 P2-P2-g-P2

87.36 8254

89,33 83,21 82,63

3131 84,15 7742 S0l gigg

4’80 85,53 76,42 4941 50’89 84,98 .

69.78 87,49 75,07 49,68 52’03 86’05 71.21
66,33 73,19 49,96 53’77 ’ 68.10
61,72 064 5021 Loas 63.87
55,57 50,37 ’ 58.10
47,63 50.4(7

N~ T~ @ ~_ 7 @ ~__—

g—p2~p2-8

81,98 81,98

7805  gyp7 goo7 7806
54,04 1 774 8260 | 82,60
5566 | 77776 295 | 82,96
57,66 f 7601 g395 | 8326

40,34 75,30 40,34
60,14 ’

38,03 63’03 38,03

35,04 ’ 35.03

31.15

31,15
6,31

~ 7 ~ P ~
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Cizelge 2.14.27. A-A aks1 kolon ve kirig momentleri (Tabanda mafsalli) (+5cm, +10 cm,
+15cm, +20 cm)

P1—8—P1

44,7% - 21,654 = ZZ2{,65 44,7% =
43,65 20,59 20,59 43,65
42,00 19,01 19,01 42,00
39,51 16,69 16,69 39,51
35,79 13,62 13,62 35,79

-+ I62,64 76,15 T 52,31 52,31 T, 76,15 62,64I -+
26,84 " 10,22 1.1 110,22 26,84 1
29,70 16,69 16,69 29,70
31,48 14,23 14,23 31,48
32,72 20,59 20,59 32,72

33,57 ‘ 16,26 16,26 33,57

g-Pi—8
1 9,9%1/ 1 8,9% < Z4/8,94 1 9,9%4/
18,76 17,18 17,18 18,76
17,19 14,82 14,82 17,19
15,14 11,85 11,85 15,14
12,64 8,51 8,51 12,64
T |r22,13 6144 | —_l 76,34 7634 | | 16144 22,13, |

1 1 |
9,48 6,38 6,38 9.48
11,38 8,92 8,92 11,38
12,88 11,10 11,10 12,88
14,06 12,86 12,86 14,06

14% 14,23 %4,23 14%

Pi—pP1—§

LLS L LL/ LS
43,26 0,70 13,38 15,02
41,72 0,92 11,84 14,16
39,46 1,19 9,90 13,05
36,27 1,48 7,58 11,66
3192+ ss86  oaob’M 9201 708981, 5875 23890

1 ) ) it ) 1 L
23,9471 127 6,837 13207
2727 L11 10,12 15,51
29,57 0,89 13,21 17.42
31,27 0,68 15,83 18,90

32,49 ;E 0,53;3 17,84 ;3 20,00 ;3
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Cizelge 2.14.27. A-A aksi kolon ve kiris momentleri (Tabanda mafsall) (+5cm. +10 cm.
+15cm, +20 cm)

P2—8—P2

yo 4 yov4 Y4 £/
30,27 8,85 8,85 30,27
29,42 8,59 8,59 29,42
28,13 8,14 8,14 28,13
26,25 7,38 7,38 26,25
2374 4124 571820 4619 4619 + S3fas  atdd 4
17,67+ 4,761 4,70 17,67+
19,73 5,55 5,55 19,73
21,08 6,10 6,10 21,08
22,04 6,43 6,43 22,04
22,73 6,65 6,65 22,73

g-p2—§

4 L y 4 yo 4
20,76 6,72 6,72 20,76
19,78 5,90 5,90 19,78
18,61 4,84 4,84 18,61
16,90 3,57 3,57 16,90
14,69 2,23 2,23 14,69

T 2570 51,51, 5541 5541 ,7,51,51 2570 T
11,01+ T = 11,01 +
12,71 1,67 1,67 12,71
13,95 2,69 2,69 13.95
14,89 3,62 3,62 14,89
15,59 441 4,41 15,59

Vs

Ve

A0

77

P2—pP2— 8

29,7%4/ 0,8%1/ 4,7§Z/ 15,6%4/
28,67 1,04 4,02 14,93
27,16 1,30 3,16 14,02
25,01 1,54 2,17 12,81
22,07 1,68 1,18 11,17

T 3863 6440 , T 6147 5324 , 7T ,5048 2607, 7T
16,56 1,25 1,381 14,96 1
25,01 1,15 2,90 17,04
20,35 0,98 422 18,70
21,49 0,78 5,38 19,92
22,32 0,61 6,30 20,79

77

/77

/77
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Cizelge 2.14.28. B-B aksi1 kolon ve kiris momentleri (Tabanda mafsalli) (+5c¢m, +10 cm,

+15cm, +20 cm)

Pi—8—P1
60,794 39,0KL” 4{36,01 60,792
58,31 38,50 38,50 5831
54,86 37,71 37,71 54.86
50,16 36,39 36,39 50,16
43,89 34,44 34 44 43,89
17677 12105 + 6081 6081 + 12105 7677 +
I | ) ) ] T
32,88 | 25,80 25,80 32,88
37,65 27,39 27,39 37,65
4121 28.20 28,20 4121
43,74 28,83 28,83 43,74
45,62 S 29,28 ga JB 29,28 45,62 23
g-P1—§g
2.04L/ 333L" L35 38 2.0¢4L”
20,55 31,39 31,39 20,55
18,57 28,86 28.86 18,57
16,11 25,63 25.63 16,11
13,16 21,85 21,85 13,16
Tp303 7317 T, 11138 11138, 773,17 2303, T
1 1 1 1 T
9.86 | 1637 116,37 9.86 |
12,09 19,29 19,29 12,09
13,95 21,58 21,58 13,95
15,41 23,51 23,51 15,41
16,58 . 25,05 Ja . 25,05 16,58
Pi—Pi—§g
59,0004/ 26047 2382/ 1662
56,09 3,10 22,09 15.50
52,15 3,93 19,90 14,09
46,96 4,87 17,11 12,31
40,26 5,78 13,94 10,17
T 7043 140,65, T ,130,57 103,63 17,7098 2373, T
) 1 ] ) I 1
30,17 4301 18.72T 13,57 T
3525 3,64 22,88 16,40
39,17 2,96 26,44 18,76
42,07 2,33 29,38 20,67

4428 1,81 31,77 22,16
S 7 N4 o4
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Cizelge 2.14.28. B-B aks1 kolon ve kiris momentleri (Tabanda mafsalli) (+5cm, +10 cm.

+15cm, +20 cm)

P2—g—P2
40,682/ 18,6/ L1869 40,6822/
38,93 18,68 18,68 38,93
36,50 18,60 18,60 36,50
33,24 18,29 18,29 33,24
28,94 17,68 17,68 28,94
-+ 5062 85,57 - 54.63 54,63 4- 8557 5062 +
1 1 t I 1 1
21,68 13251 T 13,25 21,6871
24,95 13,76 13,76 24.95
27,42 13,91 13,91 27,42
29,20 13,99 13,99 29,20
30,53 14,02 14,02 30,53

77

/77

Vedd

Vs

g—DP2—8
L L2 LS 44/

23,02 14,36 14,36 23,02
21,69 13,22 13,22 21,69
19,94 11,79 11,79 19,94
17,70 10,02 10,02 17,70
14,91 8,01 8,01 14,91

T 26,09 63,71, 1,77.72 7172, T ;63,71 26,09 T
1,174+ 6,00 -+ ' 16,00 1,17+
13,28 7,54 7,54 13,28
14,97 8,82 8,82 14,97
16.26 9,90 9,90 16.26
17,27 10,78 10,78 17,27

77

ez

7

ez

P2—pP2—8

39,8%4/ 1,9§A/ 10,2%4/ 17,3é4/
37,91 2,52 9,25 16,31
3527 3,17 8,05 15,04
31,78 3,90 6,55 13,38
27,28 4,60 4,89 11,31

T 47,72 94,52 , T ,86,51 74,18 , T ,62,71 2641, T
20,444 3,42+ 6,58" +' 15,104
23.85 2,92 8,76 17,83
26,49 2,39 10,69 20,02
28,43 1,90 12,31 21,74
29,92 1,49 13,62 23,05

/77

/77

/77
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Cizelge 2.14.29. 1-1 aks1 kolon ve kiris momentleri (Tabanda mafsalli) (+5cm. +10 cm.

+15cm, +20 cm)

44,70 21,63 2?,107 E-h g14,30 14,95
43,64,/ 20,55/, 197442/ 13,012/ 14,05/
41,99 18,89 17,97 11,34 12,85
39,48 16,55 15,40 9,24 11,30
35,71 13,42 11,99 6,79 9,34
16250 765415314 4989 17094 7829 16237 21,79 1
1 i i
26,79 9,98 9,05 9,13 12,45
29,68 12,40 11,46 12,33 15,04
31,47 14,17 13,47 15,12 17,14

32,’51).#} 15,3 14,2%} 17,3;%} 18,7
33, 16; 15,83 19, 19791

g-pi—g-Pi
19.91/// 1906, 210744/ 162%y/ 3352,/
18,75 17,36 19,74 15,37 32,71
17,15 15,06 17,96 14,16 31,47
15,06 12,21 15,38 12,38 29.68
12,52 892 | 11,95 | 996 1 26,78]
Ql 91 _62 04: :77 59 '70}2’%{ IIAQ 85 5?772{ :76 SR 62 ARI

9,39 6,63 9,02 13,39 35,70
11,32 9,14 11,45 16,53 39,48
12,86 11,30 13,46 18,88 41,98

14,2%} 12,9 14,2;} 20,% 43,6
14, 1424 15, 21, 44!

Pi—pPi—8—M1

4325 0,60 19,95 16,17 33,57
41,7624/ 0,7544" 18,374£/ 15294 32,764
39,43 0,94 16,34 14,04 31,45
36,20 1,15 13,60 12,21 29.64
31,80 1,34 10,23 9,74 26,71

4 55,65 9557 1 9322 6518 L 4722 5419 L 77,04 6232
23.85F 1,00 - 773 13,10+ 35.6H
27,21 0,86 10,13 16,29 39,43
29,55 0,71 12,24 18,72 41,96
31,25 0,56 13,85 20,44 43,63

gE-Pi—-P1—8

20,00 17,88 0,00 13,41 15,02
18,8%2/ 15,802/ 0,002/  118%LS 14,162/
17,40 13,31 0,00 9,99 13,04
15,47 10,28 0,00 7,72 11,63
13,12 7,07 0,01 5,29 9.83

42296 59,13+ 71,46 89,31 189,32 71,60 1 59,20 22.93
9,84 5,26 0,01 7,12 13,10
11,63 7,70 0,00 10,31 15,47
13,04 9,98 0,00 13,32 17,40

14 gy omy LY 1
15,02 13,41 0,00 17.8 20,00
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Cizelge 2.14.29. 1-1 aks1 kolon ve kiris momentleri (Tabanda mafsalli) (+5cm, +10 cm,

+15cm, +20 cm)

30,27 8,82 Rz~ P78 5 15,59
29,41 8,53 7,57 4,5 14,8
28,1 “ 8,0344/ 6,9 uf 3,’%” 13,9 f/
26,22 7,23 5,91 2,91 12,66
23,49 6,06 4,61 1,96 10,92
141,11 57,50146,93 43,65 1 51,74 56,74 | 52,14 25,47 L
| ] | § | ! | Il
17,627 4517 3,48 2,64 14,56]
19,71 542 4,40 3,88 16,84
21,07 6,02 5,17 5,04 18,58
22,04&2 6,38 5,71 6,0 19,8
22, 6, 6. 4 207
E-P2—8-P
20,76 6,79 8,08 6,6 22,73
19.8 o 6,0lzf/ 7,5%4/ 6, 22,044/
18,59 5,00 6,89 6,00 21,07
16,85 3,80 5,89 5,39 19,70
14,60 2,51 4,58 4,46 17,61
Tpss4 s194;T4s631 S168 T U365 47134115759 41081
10,957 1,86 T 3467 23471
12,67 2,85 4,39 26,51
13,93 3,75 5,16 28,11
29,4

14,88 4,50 5,70,
IS,Zé% 5, 6,# é 30

P2=P2—8—P2
7,65

29,71 0,75 6,59 22,73
28,6672/ 0,94/// 52%4/ 6,34,/ 22,042/
27.13 1,14 6,27 5,96 21,06
24,96 1,32 522 5,32 19,69
21,99 1,43 3,92 438 17,58

13849 64,386 1 6230 49,52 1 42,64 4749 L 57,77 41.02 L
16,50 1,06 2,96 5,89 23,44
18,76 0,99 3,88 7,10 26,19
20,% 0,86 4,70 7,94 28.10
21,4 0,72}9 53 8, 29,
22, 0, 5, s/%} 30,%%

g— J’z—Pz—g

20,79 6,34 0,0 4,76 15,61
19,924 54544 0,062 4, 14,962
18,68 4,33 0,00 3,2 14,00
17,01 3,06 0,00 2.3 12,78
14,83 1,80 0,01 1,39 11,10

+ 25,95 50,82 + 53,96 58,77 + 58,79 54,17 + 50,92 25,91 +
1,121 1,34 T 0,011 1,860 14,81
12,79 2,29 0,00 3,1 17,00
14,00 3,25 0,00 4,35 18,68

14,93 4,08 0,00 5.4 19.91
15,64;> 41857 0,967 6 20,757
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Cizelge 2.14.30. 2-2 aks1 kolon ve kiris momentleri (Tabanda mafsalli) (+5cm. +10 cm.

+15cm, +20 cm)

1=s—P1—
60,79 38,91 3%),69 &-P gzs,zo 16,57
5831, 38,2% 35,504,/ 23,74, 15,40
54,83 f/ 37,38f/ 33,82 21,94 f/ 13,93 f/
50,11 36,05 31,56 19,62 12,05
43,80 33,94 28,63 16,91 9,79
176,63 1214916230 56,69 1106,76 113,3273,70 22,850
+— -+ f+ —H —
32,82 25,26 21,45 22,72 13,07
37,62 26,96 23,24 26,23 16,06
41,18 28,13 25,35 29,16 18,55
43,7 28,7 28,% 31,5 20%%
45, 29724 27,46 33, 22
g~P1—g~Pi
22,0722/ 33,5k, 36,69,/ 29,24,/ 45,63 ./
20,53 31,55 35,50 28,77 43,73
18,55 29,10 33,82 28,11 41,18
16,07 26,10 31,55 26,94 37,62
13,101 22,47) 28,59 | 25221 32,82|
p2o1 7353 T 11272 10670 T 5668 62 414 T 12152 7662
9,81 | 16,73] 21,42 | 33,89 | 43,80]
12,06 19,52 23,72 36,02 50,11
13,94 21,89 25,34 37,36 54,83
154 23,7 26,50 38,2 58,3
16, 2571 27,46 38, 607
Pi—-Pi—8-D1 :
59,00 2,27 35,09 29,18 45,62
56,084£ 2,904/ 33,5347 28,69 43,724
52,13 3,64 31,45 27,98 41,17
46,92 4,47 28,74 26,75 37,60
40,20 5,26 25,40 24,95 32,78
47031 141,01 131,84 9§,9q--§4,47 63311 121,78 76,5:1L 1
I
30,121 391+ 19,03 + 33,52+ 43,75+
35,22 3,35 21,62 35,77 50,08
39,16 2,74 23,57 37,19 54,81
42,06 2,18 25,04 38,16 58,30
wwy s S wEy s
g-P1—-pP1—8
22,15 31,87 0,00 23,96 16,63
20,66/, 29,55,/ 0,00/ 22,/ 15,49,/
18,74 26,71 0,00 20,11 14,08
16,36 23,30 0,00 17,45 12,27
13,49 19,34 0,01 14,43 10,10
+ 23,60 71,40 4 105,12 126,524126,08 105,26+71.43 23.59 +
S Ly Lt S LI S um B
10,11 14,39 0,01 1939 13,48
12,28 17,42 0,00 23,33 16,35
14,08 20,10 0,00 26,72 18,74

15,4 224 0,%%} 29,% 20,6
16, 23 0, 31, 2271
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Cizelge 2.14.30. 2-2 aksi kolon ve kirig momentleri (Tabanda mafsall1) (+5cm, +10 cm.

+15cm, +20 cm)

28 M—
40,68 18,60 I1’6,75g P g10,87 17,27
33,922/ 18,5% 16,2¥ 10,05/ 16,26
36,48 18,35 f/ 15,44f/ 9,06 f/ 14,96f/
3321 18,01 14,41 7,81 13.25
28.88 17,28 13,07 6,42 1,12
150,51 858915575 51,3817424 79,15].64,11 2596 |
I i i L 1 1 L 1l
21,64 | 12,86] 979 | 8,63 | 14.84]
24,93 13,47 10,84 10,45 17,66
27,40 13,81 11,57 12,03 19,92
29,1 13,9 12, 13,3 21,
30, 137 12 144 23701
g-P2-g-P2
23,0122/ 14,4y, 16,752/ 13,98,/ 3053,
21,68 13,35 16,20 13,92 29.19
19.92 11,99 15,44 13,80 27.40
17,67 10,36 14,40 13,44 24.92
14,86 847 | 13,05 | 12,811 21,63]
}751_90 64,[)(): ,’7R R7 74 ’7()11 ,ﬁlj_}( 55 d?} IlRiQA 50.50;
11,13 6,30 9,77 17,21 28,87
13,26 7,75 10,83 17,97 33,20
14,96 9,02 11,57 18,33 36,48
16,2{3% 10,0 24 ;%% 18,%} 38,9
17, 10786 12, 18, 40%
PR2—p2—g-Pp2
39,86 1,88 16,02 13,95 30,53
37,99 237 15,31 13,88 29,19
35284 2,96 1338 13,74 27.46&"
31,75 3,60 13,12 13,53 24,91
2723 4,19 11,59 12,69 21,61
147,63 948018749 706415037 563318605 5046
] 1
20,40 12T 8,68 T 17,041 28,851
23,83 2,69 9,87 17,85 33,19
26,48 222 10,76 18,25 36,47
28,43 1,78 11,4 18,4 38,9
29, 1,4«r;> 1 18 40,5?5
g-p2—pPp2—8
23,05 13,70 0,00 10,30 17,30
21,7322/ 12,442/ 0,002~ 9,36 22/ 16,307~
20,01 10,90 0,00 8,22 15,03
17,80 9,08 0,00 6,82 13,36
15,04 7,04 0,01 5,29 11,26
42631 630347530 832518326 754716307 26294
1127 524 | 0,01] 711 | 15,03]
13,36 6,79 0,00 9,12 17.79

15,03 8,20 0,00 10,92 20,01
16,3 9,35 0,0 12,4 21,7
17, 1073 0 13, 237

b
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Cizelge 2.14.31. A-A Akst Max. Kirig moment diagramlar: (Tabanda mafsalli) (+5cm.

+10 cm, +15cm, +20 cm)

p1 = 1,4g +1,6 q yiiklemesi.

87,12

87,12
88,37 | 85,89 88,37
90,07 | 86,76 85,89 | 90,07

> 86,76 | 92,26
78,27 94,99 89.67 8799 | 9499 78,27

76,37 76.37
73,48 9201 89,67 | 73.48
69,20 92,01 69,20
62,64 62,64

p2= g + q yiiklemesi.
59,71 59,71
60,50 | 5808 5828 | 60,50
61,54 | 5567 5867 | 61,54
62,84 | 5097 5007 | 62,84
53,00 6440 | 60’15 6015 | 6440 53,00

51,47 51,47
’ 6 s
49,21 | 6147 L47 49.21
45,98 45,98
41,24 41,24

< - —

p3 = 0,9 g yiiklemesi.

38,40 38,40
so|dh e
08 13725 37,25 40

33,56 40,80 37.57 37.57 I 40,80 33,56
32,38 | 3815 38,15 32,38
30,71 ’ 30,71
28,39 28.39
25,14 25,14
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Cizelge 2.14.32. B-B aksi Max. kiri moment diagramlari. (Tabanda mafsalli) (+5 cm,

+10 cm, +15 cm, +20 cm)
p1 = 1,4g +1,6 q yiiklemesi.

87,12 87,12
88,37 18589 85,89 | 88,37
90,07 [ 86,76 86,76 | 9007
92,26 | g799 8799 | 9226
7827 9499 | go67 8967 | 9499 7827

76,37 76,37
; 92,0 ;
73,48 92,01 ! H 73,48
69,20 69,20
62,64 62,64

< 7 —

p2= g+ q yiiklemesi.

59,71 59,71

60,50 ' 588 58,28 60,50

61,55 | 58,67 58,67| 61,55

62,84 62.84
53,00 64,40 23’?;] 23?; 64,40 53,00
5.3 6142 6142 5147
49,21 ’ ’ 49,21
45,98 45,98
41,24 41,2

< 7 —

p3 = 0,9 g yiiklemesi.

46,00 46,00

46,76 1 43,45 43,45) 46,76

AT,71 | 4355 43,55| 47,71

48,88 48,88
750 5020 agor  agol] 020 370
35,67 4451 35,67
33,24 ’ 33,24
30,00 30,00
25,80 25,8




75
Cizelge 2.14.33. 1-1 Aks1 Max. moment diagramlari. (Tabanda mafsalli) (+5 cm. +10 cm.
+15 cm, +20 cm)

p1 = 1,4g +1,6 q yiiklemesi.
87,14
88,43 /X\
90,21 86,10

92,57 | 8712 g577
95,57 | 88,56  ggs 47

78,27
76,35 87,32
73,45 88,32
69,16 89,31
62,50

\_/\_/

p2=g + q yiiklemesi.

59.73

60,54 /X\

6164 | 5841

63,05 | 5891  sg07
5300 0480 23%‘ 58.28
51,45 6073 5853
49,19 ’ 58,72
45.93 58.77
4111

\_/\__/

p3 = 0,9 g yiiklemesi.

38,41
38,87 /XN
39,48 | 37,07

4021 [37.22 3679
41,00 | 3749 3671

33,55
32,37 36,56
30,68 36,29
28,33 35,80
25,03
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Cizelge 2.14.34. 2-2 Aks1 Max. moment diagramlar1. (Tabanda mafsall1) (+5 cm, +10 cm.

+15 cm, +20 cm)

p1 = 1,4g +1,6 q yiiklemesi.

127,22 /X\

129,51
132,51 | 122,51

136,35 [ 12443 15548
141,01} 126,13 5394

106,42

102,04 124,17
96,01 125,82
87,73 126,52
76,63

V\_/

pz= g + q yiiklemesi.

85,83 /x\

87,36
89,33 | 82,54
91,81 | 8321  gj o8

7122 94,80 |} 84,15 82.27
68,11 85,53 82,60
63,88 87,49 82,95
58,13 83,25
50,51

\_/ \‘/
p3 = 0,9 g yiiklemesi.

46,01 /><\

46,78
47,77 | 43,56

4898 [43.73 4318
5041 | 44,01 4309

37,50
35.66 jg’gz 42,93
33,22 > 42,67
29,95 42,24
25,72
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Cizelge 2.14.35 Kolon ve Kirig Diiglim Noktas: moment degisim grafigi A-A (B-B) aks:

1. DN.

2. DN.

Pt—8—p1
M 12
15=16
64,76
32,43
.l L | S+
0 5 10 15 20 ab

Ah

76,50
12,53
S .,
23
{ ] I |
; , , —
0 5 10 15 20 "
pi—-Pi—g
M
94,21
91,37 23
1,42 23
23
| 1 I |
. > Ab
0 5 10 15 20 "

Not: Diger yiiklerdeki (G — Py ~ G, P, —G — P2, G~ P2~ G, P, — P, — G, P; — P5 — P3) kolon ve
kiris duigiim noktas1 degisim grafigi P; —~ G — P, ve P; — P; — G de oldugu gibidir.
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Cizelge 2.14.36. Kolon ve Kirig Dugtim Noktas: moment degisim grafigi 1-1 (2-2) aksi

1. DN. Pi~P1—~8—-M
6 M A

12
80,07 1W

16=17
2 39,97 ¢-——-—M

| ! i
/L/ A N Ab
7 0 5 10 15 20 Ah
2. DN.
=2
/{8\/ M A 28=29
30,46
1 5 - S 3 121,71
F 21
60,79 W23
9 0 5 10 15 2 Ah
3. DN.
10 M
SN
3 y 107,99
2 9 )4 25,97

56,05
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Cizelge 2.14.37. Kolon ve Kirisg Diigiim Noktas: moment degisim grafigi 1-1 (2-2) aks:

1. DN. g-Mm—-g—Mm
6 M
TN
/L/’// 12
57,97
k/—‘/a__/____‘_————/“" 16=17
| i 29,03
l 1 | i ~
A~ ' 2 Ab
7 0 5 10 15 20 Ah
2. DN.
8 M
NS
92,49
23
1,11
¢ 2 4 0 =
21
A | 4 | | > Ab
9 0 5 10 15 20 Ab
3. DN.
10 M 32
NS
310-311
, 66,40
¢ 4
2 ) )4 9,70
47,01 34
)y 4 | I s
11 0 5 10 15 20 Ah

Not: Diger yiiklerdeki (G-P;-G-P,,G-P,-P1 -G, -G, -P>-G, G- P; -G~ Ps.
P, — Py = G =Py, G = P, — P, — G, P; — P3 — P3 — P3) kolon ve kiris diiflim noktast moment
degisim grafigi P; — G — P, ~ G ve P; — P — G ~ P, de oldugu gibidir.
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Cizelge 2.14.38. Kiris Diiglim Noktas1 moment degisim grafigi (Tabanda mafsallr) (A-A ve

B-B aksi)
1. DN. P1i—g—M
5 M 12
NS
15
I ¢
1 | | |
S ' ) ' — Ab
6 0 5 10 15 20 o
2. DN.
1> M A ;
2
1S (3
23
| | | |
0 0 5 10 15 20 Ab
8 Ah
g-pi-g
7 M 21
T 27
23
2
1S (3
0 13 1!0 1!5 2!o ab
8 0 5 "

Not: Diger yiiklerdeki (P, -G — P, G- P, - G, Py - P; - G, P, — P, — G, P; — P;- P;3) kiris
diigtim noktas1 moment degigim grafigi P; — G — P, ve G — P — G de oldugu gibidir.
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Cizelge 2.14.39. Kiris Diigtim Noktas1 moment degisim grafigi (Tabanda mafsallr) (1-1 ve

1. DN.

2. DN.

2-2 akst1)
Pi—=8-p1—§g
M
I,_/o/*/_'/"lu
‘__,___—r—"‘"‘/"lé
| | ] 1
ﬁ i U ' Z Ab
0 5 10 15 20 Ah
M A ‘ 21
23
0 : 11‘0 IlLS 7JO ab
3 - Ah
M 34
310
32
| | TR RSV
0 5 10 15 20
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Cizelge 2.14.40. Kirig Dligim Noktas: moment degisim grafigi (Tabanda mafsally) (1-1 ve 2-2 aksi)

1. DN, g-P1—E€-P1

Ab
Ah

2. DN.
3
TN
2
PG ¢ 3
Ao
9
3. DN.
10 M 2
NS
\ 310
2 6 C4
34
1 - bt —> b
e 0 5 w0 15 20

Not: Diger viiklerdeki (P) -P,~G~-P;, G-P,-P, -G, P,-G-P, -G, G-P, -G - Py,
P; - P, -G - P, G~ Py ~P; ~ G, P3 - P;3 — P3 ~ P3) Kirig diiflim noktas: moment degisim
grafigi P — G~ P - G ve G- Py~ G~ P; de oldugu gibidir.
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3. YAPININ DEPREM YUKLERINE GORE HESABI

Kiris atalet momentleri;

K101 = K105 Kirisi. K106 kirisi
b=55cm b=50cm
I =32.36 dm* I=31,18 dm*

K102 = K106 Kirisi
b=50cm
=31,18 dm*
K103 = K107 Kirisi
b =90 cm
I=66.32 dm*
K104 = K108 Kirisi
b= 80 cm
1=63.72 dm*
Kiris kesit redorleri
Kirislerde: K, K, K3, K4 = Ip/Ciiris
I, — Kiris atalet momenti.

Lkiris — Kirigin akstan aksa agikligi (m).



X-X yonii:
S: kolonu:

Ka =Ky =3236/5=6,472

S, kolonu:
K| = K3 = 32,36/5 = 6,472

K, =K4=31,18/5= 6,236

S; kolonu:

K> =K4=66,32/5 = 13,264

S4 kolonu:
K; =K3=66,32/5=13,264

K;=K4=63,72/5=12,744

Y-Y yonii:
S; kolonu:

Ky =K4=32,36/5 = 6,472
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K101
K

K101

K101 K102

Ki | K;

Ks | K4

K101 K102

K103
K

K103

K103 K104

K | K4
K103 K104

K105
K>

K105



S, kolonu:

Ky =Ky =66,32/5 =13,264

S5 kolonu:
K;=K;5=32,36/5=6,472

K, =K4=31,18/5=6,236

S; kolonu:
K;=Kj3=66.32/5=13,264

K, =Ky4=63,72/5=12,744
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K107
K>

K107

K105 K106

K105 K106

K107 K108
Ki | Ko

K107 K108
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3.1. Kolonlara gelen yiiklerin hesaplanmasi:

S| kolonu: p-----oceooc v
Sabit ylikler: E D101 ' 2.5m
5 5 i ‘
D101 —» (-—.—).4,75:29,68 kN ' .
2 2 ' v 7
y 5/2=2.5m
A 7

Kiris agirligis = (5/2 + 5/2) . by . (hkiris — hy) . Npet=
=(2,5+2,5).0,20 (0,50 -0,15) . 25 = 8,75 kN. Sekil 3.1.1. S; kolonu
Duvar agirhgi — (5/2 + 5/2) . (hiat — hyirig) - Nawy =
=(2,5+25).1.42=21kN
Not: Dis duvar yiiksekligi 1 m oldugu i¢in (pencereli)
hya — hiirig = 1 aldim.
Kolonun kendi agirligi; 10 kN
G =29,688 + 8,75 + 10 = 69,438 kN
Hareketli yiikler:
D101 — (5/2.5/2) . g101=2,5.2,5.5=31,25kN
Q=31,25kN

Pi=14G+1,6Q=14.69,438+1,6.31,25=147,21 kN

S» = S; kolonu; 7r """""""""""" 7r
2,5m i
Sabit yiikleri D101 'l D102 2.5m
D101 = (5/2.5/2) . g101=2,5.2,5.4,75= :
K ! o
= 29,688 kN vy 2.5m y 25m o
/ -/ /!
D101 =D102 = 29,688 kN Sekil 3.1.2. S, ve S3 kolonu

Kiris agirhg — (5/2 +5/2) . 0,20 . (0,50 - 0,15) . 25 + 5/2.. 0,20 (0,60 — 0,15) . 25 =

= 14,7375 kN
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Kolonun kendi agirligi: 10 kN
Duvar agirhigi — (5/2+5/2).1.42+2,5(3-0,6).2,5)=36kN
G=119,75kN

Hareketli ytikler:

D101 =D102 — (5/2.5/2) .5=31,25kN

Q2.31,25=62,5kN
P4=14G+1,6Q=

=1,4.119,75+1,6.62,5

=267,65KN plo1  |i| D102

S4 kolonu; E

D101 — (5/2 . 5/2) . 4,75 = 29,688 kN y ECEEEEEEECE (R CECCECEEEE 7
2,5m 5

D101 = D102 = D103 = D104 = 29,688 kN D103 'l D104 2.5m

Kiris agirligt — 4 . 5/2.. 0,20 . (0,60 - 0,15) . 25 = ! It

7 !
= 22,5 kN. "4 2.51‘1‘1 V4 2.5m 1%

Duvar agirhign — (5/2 +5/2+5/2+5/2) . (3-0,6) .2,5=60kN.  Sekil 3.1.3. S, kolonu
G=29,688.4+225+60+10=211,25kN
Hareketli ytikler;
D101 - (2,5.2,5).5=31,25kN
D101 =D102=D103=D104 = 31,25 kN
Q=4.31,25=125kN

Py=14G+1,6Q=1,4.211,25+1,6.125=495,75kN
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3.2. Kat dosemelerinden kolonlara gelen yiikler;
Bir kattan gelen toplam yiikk -» W;=Gjth. Q;

n = 0,3 konutta.

W;=2742,75+0,3 . 1500 = 31,92,75 kN

Bina toplam agirligy;

K. =I./4kat

hia — Kat yiiksekligi = 3m

I. - Kolon atalet momenti (dm*)

Cizelge 3.2.1. Kat désemelerinden kolonlara gelen yiikler

Kolon | Adet G Q
S 4 69,438 31,25
Sz 6 119,75 62,5
S3 4 119,75 62,5
S4 6 211,25 125
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Cizelge 3.2.2. Kolon yiikleri

Kat Kolon G Q G+Q 09x G Ng

5 St 69,438 31,25 100,688 62,494 147.21
S, 119,75 62,5 182,25 107,775 267,65
Ss 119,75 62,5 182,25 107,775 267.65
S4 211,25 125 336,25 190,125 493,75

4 Si 138,876 62,5 201,376 124,988 294.42
Sa 2439,5 125 364,5 215,55 5353
S3 239,5 125 364,5 215,55 5353
S4 4225 250 672.5 380,25 991.5

3 Sy 208,314 93,75 302,064 187,483 441.63
Sa 359,25 187,5 546,75 323,325 802,95
S 359,25 187,5 546,75 323,325 802,95
S4 633,75 375 1008,75 570,375 1487.25

2 Si 271,752 125 402,752 249,977 588.84
S, 479 250 729 431,1 1070.6
S3 479 250 729 431,1 1070.6 |
Sy 845 500 1345 760,5 1983

1 Si 347,19 156,25 503,44 312,471 736.05
S, 598,75 3125 911,25 538,875 1338.25
S3 598,75 312,5 911,25 538,875 1338.25
S4 1056,25 625 1681,25 950,625 2478.75

Z St 416,628 187,5 604,128 374,965 883.26
S, 718,5 375 1093,5 646,65 1605.9
S3 718,5 375 1093,5 646,65 1605.9
S4 1267,5 750 2017,5 1140,75 2974.5
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Cizelge 3.1. Kolon kesit redorleri: X-X Yonii

Sy S2 S3 Sy
5 kat b/h 30/30 40/30 30/40 40/40
I 6,75 9 16 21.33

K. 2,25 3 5,333 7.11
4 kat b/h 30/30 40/30 30/40 40/40
I 6,75 9 16 21.33

K. 2,25 3 5,333 7,11
3 kat b/h 35/35 45/30 30/45 45/45
I 12,51 10,13 22,78 34,17
K. 4,17 3,377 7,593 11,39
2 kat b/h 35/35 45/30 30/45 45/45
I 12,51 10,13 22,78 | 34,17
K. 4,17 3,377 7.593 11.39
1 kat b/h 40/40 50/30 30/50 50/50
I 21,33 11,25 31,25 52.083
K. 7,11 3,75 10,427 17.361
Z kat b/h 40/40 50/30 30/50 50/50
Il 21,33 11,25 31,25 52,083
K. 7,11 3,75 10,427 17.361




91

Cizelge 3.2. Kolon kesit redtrleri: Y-Y Yoni

S S; S3 Sy
5 kat b/h 30/30 30/40 40/30 40/40
I 6,75 16 9 21.33

K. 2,25 5,333 3 7.11
4 kat b/h 30/30 30/40 40/30 40/40
I, 6,75 16 9 21,33

K. 2,25 5,333 3 7,11
3 kat b/h 35/35 30/45 45/30 45/45
I 12,51 22,78 10,13 34,17
K¢ 4,17 7,593 3,377 11,39
2 kat b/h 35/35 30/45 45/30 45/45
I 12,51 22,78 10,13 34.17
K. 4,17 7,593 3,377 11,39
1 kat b/h 40/40 30/50 50/30 50/50
I 21,33 31,25 11,25 52,083
K. 7,11 10,417 3,75 17.361
Z kat b/h 40/40 30/50 50/30 50/50
Il 21,33 31,25 11,25 52,083
K¢ 7,11 10,417 3,75 17,361
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Cizelge 3.3. Kolon kesit redorleri: X-X Yonli (+5 cm)

Si Sz Ss S4
5 kat b/h 35/35 45/35 35/45 45/45
I 12,51 16,08 26,58 34,17
K. 4,17 5,36 8,86 11,39
4 kat b/h 35/35 45/35 35/45 45/45
I 12,51 16,08 26,58 34,17
K. 4,17 5,36 8,86 11,39
3 kat b/h 40/40 50/35 35/50 50/50
I 21,33 17,86 36,46 52,08
K. 7,11 5,95 12,15 17,36
2 kat b/h 40/40 50/35 35/50 50/50
I, 21,33 17,86 36,46 52,08
K. 7,11 5,95 12.15 17.36
1 kat b/h 45/45 55/35 35/55 55/55
I 34,17 19,65 48,52 76,26
K. 11,39 6,55 16,17 25,42
7 kat b/h 45/45 55/35 35/55 55/55
I 34,17 19,65 48,52 76,26
K. 11,39 6,55 16,17 25,42
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Cizelge 3.4. Kolon kesit redérleri: Y-Y Yonii (+5 cm)

Sy S, S3 Sy
5 kat b/h 35/35 35/45 45/35 45/45
I 12,51 26,58 16,08 34,17
K¢ 4,17 8,86 5.36 11,39
4 kat b/h 35/35 35/45 45/35 45/45
I 12,51 26,58 16,08 34,17
K¢ 4,17 8,86 5,36 11,39
3 kat b/h 40/40 35/50 50/35 50/50
I 31,33 36,46 17,86 52,08
K 7,11 12,15 5,95 17.36
2 kat b/h 40/40 35/50 50/35 50/50
I 21,33 36,46 17,86 52,08
K 7,11 12,15 5,95 17,36
1 kat b/h 45/45 35/55 55/35 55/55
I 34,17 48,52 19,65 76,26
K 11,39 16,17 6,55 25,42
Z kat b/h 45/45 35/55 55/35 55/55
I 34,17 48,52 19,65 76.26
K¢ 11,39 16,17 6.55 2542
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Cizelge 3.5. Kolon kesit redorleri: X-X Yénii (+10 cm)

St Sz S; S4
5 kat b/h 40/40 50/40 40/50 50/50
I 21,32 26,67 41,67 52,08
K. 7,11 8,89 13,89 17.36
4 kat b/h 40/40 50/40 40/50 50/50
I 21,33 26,67 41,67 52,08
K. 7,11 8,89 13,89 17,36
3 kat b/h 45/45 55/40 40/55 55/55
I 34,17 29,33 55,46 76,26
K. 11,39 9,78 18,49 25,42
2 kat b/h 45/45 55/40 40/55 55/55
I 34,17 29,33 55.46 76.26
K. 11,39 9,78 18,49 2542
1 kat b/h 50/50 60/40 40/60 60/60
Ic 52,08 32 72 108
K. 17,36 10,67 24 36
Z kat b/h 50/50 60/40 40/60 60/40
Il 52,08 32 72 108
K¢ 17,36 10,67 24 36
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Cizelge 3.6. Kolon kesit redorleri: Y-Y Yénii (+10 cm)

S S, S3 S4
5 kat b/h 40/40 40/50 50/40 50/50
L 21,33 41,67 26,67 52,08
Ke 7,11 13,89 8,89 17,36
4 kat b/ 40/40 40/50 50/40 50750
L 21,33 41,67 26,67 52,08
Ke 7,11 13,89 8,89 17,36
3 kat b/h 45/45 40/55 55/40 55/55
I, 34,17 55,46 29,33 76.26
Ke 11,39 18,49 9,78 25,42
2 kat b/h 45/45 40755 55/40 55/55
I 34,17 55,46 29,33 76,26
Ke 11,39 18,49 9,78 25.42
1 kat b/h 50750 40760 60/40 60/60
L 52,08 72 32 108
K. 17,36 24 10,67 36
Z kat b/h 50/50 40/60 60/40 60/60
L 52,08 72 32 108
Ke 17,36 24 10.67 36
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Cizelge 3.7. Kolon kesit redorleri: X-X Yo6nii (+15 cm)

St S, S3 S4
5 kat b/h 45/45 55/45 45/55 55/55
I 34,17 41,77 62.39 76.26
K. 11,39 13,92 20,80 2542
4 kat b/h 45/45 55/45 45/55 55/55
I, 34,17 41,77 62,39 76,26
Kc 11,39 15,92 20,80 25,42
3 kat b/h 50/50 60/45 45/60 60/60
I; 52,08 45,56 81 108
K. 17,36 15,19 27 36
2 kat b/h 50/50 60/45 45/60 60/60
I, 52,08 45,56 81 108
K 17,36 15,19 27 36
1 kat b/h 55/55 65/45 45/65 65/65
I 76,26 49,36 102,98 148,76
K. 25,42 16,45 34,33 49.59
7 kat b/h 55/55 65/45 45/65 65/65
Il 76,26 49,36 102,98 148.76
K. 25,42 16,45 34,33 49,59
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Cizelge 3.8. Kolon kesit redérleri: Y-Y Yénii (+15 cm)

S Sz S3 ' Sy
5 kat b/h 45/45 45/55 55/45 55/55
I 34,17 62,39 41,77 76,26
K. 11,39 20,80 13,92 2542
4 kat b/h 45/45 45/55 55/45 55/55
I 34,17 62,39 41,77 76,26
K¢ 11,39 20,80 13,92 25,42
3 kat b/h 50/50 45/60 60,45 60/60
I 52,08 81 45,56 108
K¢ 17,36 27 15,19 36
2 kat b/h 50/50 45/60 60/45 60/60
L 52,08 81 45,56 108
K. 17,36 27 15,19 36
1 kat b/h 55/55 45/65 65/45 65/65
I 76,26 102,98 49,36 148.76
K 25,42 34,33 16,45 49.59
Z kat b/h 55/55 45/65 65/45 65/65
I 76,26 102,98 49,36 148,76
K 25,42 34,33 16,45 49,59
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Cizelge 3.9. Kolon kesit redérleri: X-X Yo6nii (+20 cm)

Si S, S3 Sy
5 kat b/h 50/50 60/50 50/60 60/60
I E52,08 62,5 90 108
Kc 17,36 20,83 30 36
4 kat b/h 50/50 60/50 50/60 60/60
I 52,08 62,5 90 108
Kc 17,36 | 20,83 30 36
3 kat b/h 55/55 65/50 50/65 65/65
L 76,26 67,71 114,43 148,76
K. 25,42 22,57 38,14 49.59
2 kat b/h 55/55 65/50 50/65 65/65
I 76,26 67,71 114,43 148.76
K. 25,42 22,57 38,14 49.59
1 kat b/h 60/60 70/50 30/70 70/70
L 108 72,92 142,92 200,08
K 36 24,31 47,64 66,69
Z kat b/h 60/60 70/50 30/70 70/70
I 108 72,92 142,92 200,08
K¢ 36 24,31 47,64 66,69




Cizelge 3.10. Kolon kesit redorleri: Y-Y Yonii (+20 cm)

99

Si S Ss S4
5 kat b/h 50/50 50/60 60/50 60/60
I. 52,08 90 62,5 108
K. 17,36 30 20,83 36
4 kat b/h 50/50 50/60 60/50 60/60
L 52,08 90 62,5 108
K. 17,36 30 20,83 36
3 kat b/h 55/55 50/65 65/50 65/65
L 76,26 114,43 67,71 148,76
K. 25,42 38,14 22,57 49,59
2 kat b/h 55/55 50/65 65/50 65/65
I; 76,26 114,43 67,71 148,76
K. 25,42 38,14 22,57 49,59
1 kat b/h 60/60 50/70 70/50 70/70
I 108 142,92 72,92 200,08
K. 36 47,64 24,31 66,69
Z kat b/h 60/60 50/70 70/50 70/70
Il 108 142,92 72,92 200,08
K. 36 47,64 24,31 66,69
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Cizelge 3.11. Kolon Degerlerinin Hesab1 X-X Yonii

Kat | Kolon | BK.S | K, K, K, K K, K Q D SD
S, 4 2,25 6,472 6,472 | 2,876 0,590 1,328
S> 6 3 6,472 6,236 6,472 6,236 | 4,236 0,679 2,037
5 kat 56,954
S; 4 5,333 13,264 13,264 | 2,487 0,554 | 2,955
Sy 6 7,11 13,264 | 12,744 | 13,264 | 12,744 | 3,658 0,647 | 4,600
S, 4 2,25 6,472 6,472 2,876 0,590 1,328
S, 6 3 6,472 | 6,236 6,472 6,236 | 4,236 0,679 | 2.037
4 kat 56,954
S, 4 5,333 13,264 13,264 | 2,487 | 0,554 | 2,955
Sy 6 7,11 13,264 | 12,744 | 13,264 | 12,744 | 3,658 0,647 | 4,600
S, 4 4,17 6,472 6,472 1,552 0,437 1,822
S, 6 3377 | 6472 | 6,236 | 6,472 | 6,236 | 3,763 | 0,653 | 2,205
3 kat 71,096
S 4 7,593 13,264 13,264 | 1,747 | 0,466 | 3,538
S 6 11,39 | 13,264 | 12,744 | 13,264 | 12,744 | 2.283 0,533 6,071
S 4 4,17 6,472 6,472 1,552 0,437 1,822
S, 6 3,377 | 6472 | 6,236 | 6,472 | 6,236 | 3,763 0,653 | 2,205
2 kat 71,096
S; 4 7,593 13,264 13,264 | 1,747 0,466 3,538
Sy 6 11,39 | 13,264 | 18,744 | 13,264 | 12,744 | 2,283 0,533 6,071
S 4 7,11 6,472 6,472 | 0910 | 0,313 2,225
S, 6 3,75 6,472 6,236 | 6,472 6,236 | 3,389 0,629 | 2,359
1 kat 83.848
S 4 10,417 13,264 13,264 | 1,273 0,389 | 4,052
Sy 6 17,361 | 13,264 | 12,744 | 13,264 | 12,744 | 1,498 | 0428 | 7,431
S 4 7,11 6,472 0.910 0,485 3,448
S, 6 3,75 6,472 | 6,236 3,389 | 0,722 | 2,708
Z. kat 112,102
S; 4 10,417 13,264 1,273 0,542 | 5.646
Ss 6 17,361 | 13,264 | 12,744 1,498 0,571 9913
Kolon D degerlerinin Hesabi;
Normal katlarda: Zemin katlarda:
K=[k +K,)+(K,+K,))/2.K K=(K, +K,)/K,

a=K/(2+K) : D=a.K;

a=(0,5+K)/(2+K)

b=a.K.
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Cizelge 3.12. Kolon Degerlerinin Hesab1 Y-Y Y6nii

Kat | Kolon | BK.S | K, K, K, K K. K Q D D
S, 4 2,25 6,472 6,472 | 2.876 | 0,590 | 1,328
S, 6 5,333 13,264 13264 | 2,487 | 0,554 | 2,955

5 kat 58.79
S, 4 3 6472 | 6,236 | 6472 | 6,236 | 4236 | 0,679 | 2.037
S, 6 7,11 | 13264 | 12,744 | 13264 | 12,744 | 3,658 | 0,647 | 4,600
S, 4 2,25 6,472 6472 | 2,876 | 0,590 | 1,328
S, 6 5,333 13,264 13264 | 2,487 | 0,554 | 2,955

4 kat 58,79
S 4 3 6,472 | 6236 | 6472 | 6,236 | 4,236 | 0,679 | 2,037
S 6 711 | 13264 | 12,744 | 13,264 | 12,744 | 3,658 | 0,647 | 4,600
S, 4 4,17 6,472 6,472 | 1,552 | 0437 | 1,822
S, 6 7,593 13,264 13264 | 1,747 | 0,466 | 3,538

3 kat 73,762
S; 4 3377 | 6472 | 6,236 | 6,472 | 6,236 | 3.763 | 0,653 | 2,205
S, 6 11,39 | 13,264 | 12,744 | 13264 | 12,744 | 2.283 | 0,533 | 6.071
S, 4 4,17 6,472 6,472 | 1552 | 0437 | 1.822
S, 6 7,593 13,264 13264 | 1,747 | 0,466 | 3,538

2 kat 73,762
S; 4 3377 | 6472 | 6236 | 6,472 | 6,236 | 3.763 | 0,653 | 2.205
S, 6 11,39 | 13,264 | 12,744 | 13,264 | 12,744 | 2,283 | 0,533 | 6,071
S, 4 7,11 6,472 6,472 | 0910 | 0,313 | 2.225
S, 6 | 10417 13,264 13,264 | 1,273 | 0,389 | 4,052

| kat 87,234
S, 4 3,75 | 6,472 | 6,236 | 6,472 | 6,236 | 3,389 | 0,629 | 2,359
S, 6 | 17,361 | 13,264 | 12,744 | 13,264 | 12,744 | 1,498 | 0,428 | 7,431
S, 4 7,11 6,472 0,910 | 0,485 | 3,448
S, 6 | 10417 13,264 1273 | 0,542 | 5,646

Z. kat , 117,978
S, 4 3,75 | 6472 | 6,236 3389 | 0,722 | 2,708
S, 6 | 17,361 | 13,264 | 12,744 1.498 | 0571 | 9.913
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Cizelge 3.27. A-A Aks1 Deprem Momentleri (Y-Y yénii) (+5 cm, +10 ¢cm, +15 cm, +20 cm)

120

37.23 58,15
33.12 57.34 /X\
31.15 50,30
30.17 4431
26.42 39.14
\ \ 5. Kat
56,34 91,43 24,92
52.94 90.15 24.57
48.34 80.55 29.54
48.30 74.28 32,09
45.06 6527 32,02
\ 19,93 4. Kat
i 1712
73,05 16.77 110,16 \ 60,95
LN 140 10706 N\ = 60,10
6685 | \ g1 98 45 65.90
68.56 | \’ 82,68 65.87
67.16 76,68 6527
\ 39,96 \ 3. Kat
76,53 ;gg? 132,19 90,13
7822 \ 3385 12847 87,60
8022 | \ 59’05 111,46 8731
80.78 ’ 10335 89,57
76,03 92,02 76,68
59,56 \ 2. Kat
55.30 zg’ég 11727 108,15
6757 N a74; 112,91 105.11
69.57 | \ 4,50 118,12 111.46
74.46 : 107.31 103.35
87.19 92,46 92,02
\ 76,03 \ L. Kat
14,62 ggg; 55,61 14333
2104\ 61’00 70.5 138,00
42,61 | \ g 62 71,49 118.12
58.37 . 74,04 107,31
73.43 74,16 92,46
87,19 Z. Kat
92.23
92.24
80,57
98.31
136,38 90,64
T {3”82 V/ /7 i“’U’
) S »
212,70 3 136,90
25828 158.29
X%




Cizelge 3.28. B-B Aks1 Deprem Momentleri (Y-Y y6nii) (+5 cm, +10 cm, +15 ¢cm, +20 cm)

121

7228 112,47
6137 104,99 /)ﬁ\
62,87 100,92
6279 92,54
59,87 82,29
\ \ 5. Kat
104 17930 50,53
95,25 16295\ 56,53
97,57 161,61 \ 59.27
100,55 155,12 \ 67,01
102,25 14722 \7223
\\ 4335 \ 4. Kat
13693 oo 22889 119,60
127,24\ ;270 22830 N\ 13332
12948 \ 375 22406 132,23
12987\ 216,72 137,56
128,03 211,14 147,22
\ 87,10 \ 3. Kat
2
106N Soal 27467 187,27
15268 7793 27396 186,79
15538 \ fosp 24895 190,86
14430\ 250,06 200,05
147,72 253,37 11,14
\ 118,18 \ 2. Kat
125N looes 25333 224,72
123N 1oa10 25379 224,15
13562 \ g 59 283,34 248,95
15647\ 286,23 250,06
158,87 291,50 53,37
\ 147,72 \ I Kat
23\ 1577 10780 310,63
7006 \ o0y 14375 310,18
9733 |\ |535g 17600 283,34
120,89 ’ 204,53 286,23
134,03 229,47 91,50
158,87 Z. Kat
156,47
172,61
152,13
168,66
209,63 374,41
T, 23T T ST
s, 250,28 . 391,75
’ 280,25 409,12
310,86 431,19




Cizelge 3.29. 1-1 Aks1 Deprem Momentleri (X-X yénii) (+5 cm, +10 cm, +15 cm, +20 cm)

122

37.58 58,70 58,70
33.53 58,04 58.04
31.67 51.14 51,14
30,86 4534 4534
2727 40,40 40,40
56;‘1\ | 92% 25.16 92,2& 25.16
53.59 91.26 24.88 91.26 24.88
49.15 81.90 30,04 81,90 30,04
4943 76,00 32.83 76,00 32.83
46,51 67.37 3.06 6737 3.06 5. Kat
20,57 \
78.86 }g(‘)g 1113 61,53 1113
72.14 ’ 108,61 108.61
6817 | \ g 40 10040 \ 67.01 100,40
7044 | N\ 84,94 67.40 84,94
69.68 19,56 67,37 79.56 4. Kat
\ 4124 x x
77.37 jg’g? 133, 91,12 133, 91,12
7935 N\ 3456 13034\  88.87 13034\  88.87
81,80 | \ 9730 113.66] \ 89.03 113,66] \ 89,03
82.99 ’ 10617 \ 92.02 106,17] '\ 92,02
78.89 95,47 79,56 95,47 79.56 3. Kat
\ 61.80 \ \
55.96 g;gg 118,6 109,34 118.6 109,34
68.64 N\ 1300 11470\  106.64 114,70 106,64
7107 | \ 3 28 12066 \ 113.66 120,66] \  113.66
77.69 : 11048 \ 106.17 110.48 106.17
90.71 96,19 95,47 96,19 95.47 2. Kat
78,89 \ \
1521 Zg’gg 57,86 145,05 57.86 14505
2191 N eq'03 73 45 140,19 7345 140,19
4446 | \ g3 74,59 120,66 74,59 120,66
61.09 . 77.50 110,48 77.50 110,48
77.28 78,05 96,19 78.05 96,19 l. Kat
90,71 Z. Kat
94,96
0421
95.99
99,49
143,53 95,39 95.39
L IS5 1T TS I T
o S ) S !
Si 221,51 ? 142,58 > 142,58
268.71 164,68 164,68



Cizelge 3.30. 2-2 Aks1 Deprem Momentleri (X-X yonii) (+5 cm, +10 cm, +15 cm. +20 cm)

123

A\
72.97 113,53 113,53
65.13 106,28 106.28
64.92 102,61 102,61
64.25 94,69 94,69
61.80 91.13 91.13
11>5\ 181,& 51,01 181,(& 51,01
96.42 16496\  57.23 164.96 723
99.21 16431| \ 6026 164,31 60.26
102,89 15872 \ 68,57 158.72 8.57
105.54 1519711 \74.56 151,97 56 5. Kat
\ 44,75 \ \
138.4 ﬁg 231,8 12073 231,81 120,73
129,08\ 3345 231,61\ 134,37 23161 N\ 13437
132,04/ \ 50’5z 22848 \ 13444 22848 | \ 134,44
133.42 , 2064 \ 14075  222.64 40,75
132,83 21907  \151.97 21907 | 1§1,97 4. Kat
\ 89,91 \ \
152.2 g‘;}g 277,6 18933 277.69 189,33
154.90N  7¢'g0 277.93 189.50  277.93 189,50
158440 \ <006 253.86| \ 194.63  253.86 | \ 194.63
148.24 ’ 25690 \ 20552  256.90 05.52
15327 262,88 19.07 26288 | 249,07 3. Kat
\ 122,61 \
134,1 }éggg 2563 22720 25638 \ 227,20
15454N |05 ¢] 25781\ 22740  257.81 |\ 227.40
13854 \ 97 79 28043 \ 25386  289.43 | \ 253,86
161.11 . 20470 \ 25690  294.70 56,90
165.29 303.27 62.88 30327 | 242.88 2. Kat
\\ 153,27 \ \
44,10 {gg’ﬁg 12,1 313,35 112,15 \| 31335
7297 N\ 19673 14970\ 31510 14970 |\ 315,10
10154} \ |74 50 183.62| \ 289.43 183.62 | \ 289.43
126.54 ’ 21409 \ 29470 214,09 9470
141.05 24150 \30327 241,50 | 34327 1. Kat
16529 7. Kat
161.11
176.32
154,54
170,68
220,62 394,03 394,03
W, 35T TS TS
s 261.11 S, 40871 s, 40871
: 291.86 426,07 426,07
323.41 448,59 448.59
N
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Cizelge 3.31. A-A Aksi Deprem Momentleri (Y-Y yonii) (Tabanda mafsall1) (+5 cm. +10 cm.

+15 cm, +20 cm)

Zemin Kat.

243,66 213,90 /) K\
233,73 207,42
224,28 198,60
216,18 185,10
209,82 164,79

/ .

Cizelge 3.32. B-B Akst Deprem Momentleri (Y-Y y6nii) (Tabanda mafsalli) (+5 cm, +10 cm.

+15 cm, +20 cm)

Zemin Kat.

353,25 538,98 /K\
350,31 552,87
347,61 567,25
345,39 584,37
343,65 603,87

S, Sy
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Cizelge 3.33. 1-1 Aks1 Deprem Momentleri (X-X y6nit) (Tabanda mafsall1) (+5 cm, +10 cm.

+15 cm, +20 cm)

Zemin Kat.
/X\
253,50 222,54 222,54
243,42 216,03 216,03
234,00 207,18 207,18
226,26 193,74 193,74
220,80 173,43 173,43

S S,

Cizelge 3.34. 2-2 Aks1 Deprem Momentleri (X-X y6nii) (Tabanda mafsalli) (+5 cm. +10 cm.
+15 cm, +20 cm)

Zemin Kat.
/X\
367,50 560,73 560,73
364,83 575,76 575,76
362,67 592,32 592,32
361,83 611,67 611,67
361,68 635,52 635,52
74 7 7/

S; ’ S4 4
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Cizelge 3.35. Zemin Kat Deprem Momentleri Degisim Listesi. Manto (+5cm, +10cm.

+15cm, +20cm)

Mat
s, Esas +Scm +10cm +15cm +20cm
X 143,53 165,17 189,53 221,51 268,71
y 136,39 157,80 181,67 212,70 258,28
Mﬂst
S, Esas +5cm +10cm +15cm +20cm
X 77,28 61,09 44,46 21,91 15,21
y 73,43 58,37 42,61 21,04 14.62
Mot
Esas +5cm +10cm +15cm +20cm
> X 95,39 116,24 132,60 142,57 164,68
y 209,63 22451 250,28 280,25 310.86
Mﬁst
Esas +5cm +10cm +15cm +20cm
> X 78,05 77,50 74,59 7345 57.86
y 134,03 120,89 9733 70,06 4239
Mait
Esas +5cm +10cm +15cm +20cm
> X 220,62 235,00 261,11 291,86 323,41
y 90,64 111,05 127,10 136,90 158,29
Mﬁst
Esas +5cm +10cm +15cm +20cm
> X 141,05 126,54 101,54 72,96 44,10
y 74,16 74,04 71,49 70,52 55,61
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Cizelge 3.35. Zemin Kat Deprem Momentleri Degisim Listesi. Manto (+5c¢m, +10cm,

+15¢m, +20cm)

Malt

S Esas +5cm +10cm +15¢cm +20cm
4

394,03 397,59 408,71 426,07 448.59
374,41 379,85 391,75 409,12 431.19

Mﬂst
S Esas +5cm +10cm +15¢cm +20cm
* 241,50 214,09 183,62 149,70 112,15
229,47 204,53 176,00 143,75 107,80
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Cizelge 3.36. Zemin Kat Deprem Momentleri degisim grafigi X-X (Y-Y) yonii

S1 Kolonu
M A X
y
143,53
136,38
| 1 | | S
' ' > Ab
0 5 10 15 20 Ah
S, Kolonu
M A
78,05 c\\\
T e S
0 ;' 1!0 llS 210 ~
Ah
S; Kolonu
M A X
y
220,62
90,64
! ! ' ——> Ab
0 5 10 15 20
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Cizelge 3.36. Zemin Kat Deprem Momentleri degisim grafigi X-X (Y-Y) yoni

S; Kolonu

K| ! 1 1 >
0 S 10 15 20 Ab



130

Cizelge 3.37. Zemin Kat Deprem Momentleri degisim grafigi (Tabanda mafsalli)
X-X (Y-Y) yonii

S1 Kolonu
M X
y
220,80
209,82
| | | |
: 2 Ab
0 5 10 15 20 AR
S; Kolonu
M A
635,52 -\.\4\.\‘\
e X
343,65 ————— o o y
| | [ | S
: 2 Ab
0 5 10 15 20 Ah
S; Kolonu
M A X
y
361,68
164,79
| | | | > Ab
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Cizelge 3.37. Zemin Kat Deprem Momentleri degisim grafigi (Tabanda mafsalli)
X-X (Y-Y) yonii

S; Kolonu
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Cizelge 3.38. Zemin Kat Hesap Momentlerinin Degisim Listesi

Kolon Y-Y Yont Esas Scm 10cm 15cm 20cm
1,4G +1,6Q 32,43 35,36 37,30 38,64 39.46
S G+Q+E 147,18 165,39 194,19 221,85 272.16
09G+E 143,02 165,09 189,50 220,92 266.77
Kolon X-X Yonii Esas S5cm 10crr-1 15cm 20cm
1,4G + 1,6Q 32,36 35,35 37,29 38,64 39,46
S G+Q+E 154,29 172,70 202,04 230,66 282.09
0,9G+E 150,14 172,45 197,35 229,74 277,20
Kolon Y-Y Yonii Esas Scm 10cm 15cm 20cm
1,4G + 1,6Q 40,03 45,40 49,22 51,95 53.94
S, G+Q+E 236,68 250,73 266,68 288,44 32893 |
09G+E 230,23 24231 258,83 289.37 320,39 J
Kolon X-X Yonii Esas 5cm 10cm 15cm 20cm
1,4G + 1,6Q 12,39 15,06 17,02 18,29 19,18
S, G+Q+E 98,22 119,50 136,18 146,34 168.57
09G+E 96,03 116,79 133,07 142,95 164.98
Kolon Y-Y Yoni Esas Scm 10cm 15cm 20cm
1,4G + 1,6Q 12,53 15,06 17,06 18,29 19.18
S3 G+Q+E 93,54 119,50 136,18 146,34 168.57
09G+E 91,34 116,79 133,07 142,95 | 164.98
Kolon X-X Yonii Esas Scm 10cm 15cm 20cm
1,4G + 1,6Q 39,97 45,40 49,22 51,95 53,94
S3 G+Q+E 248,37 250,73 266,68 288,44 328,93
09G+E 241,92 242,31 258,84 289,37 320,39
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Cizelge 3.38. Zemin Kat Hesap Momentlerinin Degisim Listesi

Kolon Y-Y Yoni Esas S5cm 10cm 15cm 20cm
1,4G + 1,6Q 30,90 32,44 33,28 33,93 34.34
Sa G+ Q+E 388,15 392,50 399,90 430,25 455,51
09G+E 381,65 386,20 392,67 420,20 431,97
Kolon X-X Yonii Esas 5cm 10cm 15cm 20cm
1,4G + 1,6Q 30,46 30,74 33,12 33,83 34.30
S4 G+Q+E 407,91 412,87 416,80 428,50 439.36
0,9G+E 401,46 407,50 409,58 425,20 448.85
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Cizelge 3.39. Zemin Kat Hesap Momentlerinin degisim grafigi x-x (y-y) yonii

g + q + e yiiklemesi. s; kolonu

M X
y
154,29
147,18
] | ] I ~
¥ > Ab
0 5 10 15 20 AL
g + q + e yiiklemesi. s; kolonu
M A x
y
98,22
236,68
] | | S
' ' Z Ab
0 5 10 15 20 Ah
g + q + e yiiklemesi. s3 kolonu
M A X
y
248,37
93,54
I 1 ' ——> Ab
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Cizelge 3.39. Zemin Kat Hesap Momentlerinin degisim grafigi x-x (y-y) yonii

g + q + e yiiklemesi. s4 kolonu

M N X
y
407,91
388,15
| 1 | | ~
' ‘ ——> Ab
0 5 10 15 20
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4. GOREV YAPAMAYAN KOLONLARIN ETRAFININ MANTOLANMASI
- Asafida gosterilen galigma gérev yapamayan kolonlar iizerine yapilmustir.

Gorev yapamayan kolonlarin etrafi hangi kalinlikta mantolanmali ki ayni eski atalet

momentini versin? Biitlin kolon ve y&nleri i¢in arastiralim.

X — X yOnii;
S kolonu
J\ h=40cm
b=40cm
//
L=1 Sekil 4.1. S, kolonu
bh* (b+x)n+x) bh
]] = —; 12 = —_
12 12 12

_ b (b+x)(h+x) bK’

12 12 12

= 2bh* = (b+x)(h+x)

Totonman y6ntemiyle x degerini bulalim.

l.x=7cm
2.40% = (40 + 7) (40 + 7)°
5120000 > 4879681
2.x=75cm
5120000 > 5037078
3. x=77cm

5120000 < 5176945
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4. x=17,6 cm
5120000 < 5133668
5. x=7,56cm
5120000 =5120738.

Sonug; Gorev yapamayan kolonlarin etrafina x = 7,56 cm manto yapilmalidir. Bu durum

kolonu eski haline getiriyor.

S, kolonu

h=30cm 2bh® = (b +x) (h + x)°

Sekil 4.2. S; kolonu

Totanman yontemiyle x degerini bulalim.

1. x=7cm.

2.50.30°=(50+7) (30 + 7)°
2700000 < 2887221

2. x=65cm.
2700000 < 2747432
3. x=6.3cm.
2700000 < 2692950
4, x=6,4 cm.
2700000 < 2720089
5. x=6,33 cm.
2700000 =2701070
Sonug: Goérev yapamayan kolonlarin etrafi x = 6,33 cm manto yapilmalidir. Bu durum

kolonu eski haline getiriyor.
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S3 kolonu

h=50cm 2bh’ = (b +x) (h + x)*

Sekil 4.3. S3 kolonu

Totanman yontemiyle x degerini bulalim.

I. x=8cm.
2.30.50°=(30 +8) (50 + 8)°

7500000 > 7414256

2. x=85cm.
7500000 < 7707762
3.x=83cm.
7500000 < 7589347
4. x=8,1 cm
7500000 > 7472284
5. x=8,15cm.
750000 = 7501423
Sonug: Gorev yapamayan kolonlarin etrafina x =8,15 cm manto yapilmalhdir. Bu

durum kolonu eski haline getiriyor.

S4 kolonu

h=50cm 2bh* = (b + x) (h + x)°

Sekil 4.4. S4 kolonu
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Totanman ydntemiyle x degerini bulalim.

1. x=8 cm.

2.50.50°=
12500000 > 11316496

2. x=9cm.
12500000 > 12117361
3. x=9,5cm.
12500000 < 12533370
4. x=94cm
12500000 > 12449324
5. x=947 cm.
12500000 = 12508111
Sonug: Gorev yapamayan kolonlarin etrafina x =947 cm manto yapilmalidir. Bu

durum kolonu eski haline getiriyor.

Y-Y Yonii:
S kolonu
h=40cm 2bh® = (b + x) (b + x)*
b=40cm
// //

Sekil 4.5. S; kolonu
X-X y6nii ile aymdr.
x =7,56cm

Sonug: Goérev yapamayan kolonlarin etrafina x =9,47 cm manto yapilmalidir. Bu

durum kolonu eski haline getiriyor.



140

S, kolonu

h=50cm 2bh? = (b +x) (h + x)°

Sekil 4.6. S, kolonu
X-X yoniindeki S; kolonu ile aymidir.
x =8,15cm

Sonug: Gorev yapamayan kolonlarin etrafina x =8,15 ¢m manto yapilmalidir. Bu

durum kolonu eski haline getiriyor.

S3 kolonu

h=30cm 2bh® = (b +x) (h + x)°

Sekil 4.7. S; kolonu
X-X yoniindeki S; kolonu ile aymidir.
X =6,33 cm

Sonug: Gorev yapamayan kolonlarn etrafina x =6,33 ¢cm manto yapilmahdir. Bu

durum kolonu eski haline getiriyor.

S4 kolonu

h=50cm 2bh* = (b +x) (b + x)°

b=50cm

/ /
/ 7/

Sekil 4.8. S4 kolonu
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X-X y6nii ile aynidir.
X =947 cm

Sonug: Gorev yapamayan kolonlarn etrafina x =9,47 cm manto yapilmahdir. Bu

durum kolonu eski haline getiriyor.
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5. SONUC VE ONERILER

Ozellikle 1999 Gélciik ve Diizce depreminden sonra yerlesim yerlerinde olusan biiyiik
hasarlar ve onarim gerektiren sonuglar insaat miihendisligini ve insaat mihendisligi
fakiiltelerinde yapi1 anabilim dallarinda ¢alisan aragtirmacilari ve 6gretim fiyelerini yap:
onarim teknikleriyle daha yakindan ilgilenmeye yoneltmistir.

Bu tez bu yonde yapilmas: onerilen bir galisma iiriiniidiir. Deprem sonucunda yapilan
gbzlemlerden beklendigi tizere en biiyiik hasarlar 6zellikle alt katlarda ve kolon kiris diigiim
noktalarinda olugmustur.

Yapilan g6zlemler bazi binalarin uygun onarim teknikleriyle tekrar kullamlabilir gelecegini
gostermistir. Ancak yine de bu gekildeki hasarlarin dahi olusmamas: gerekirdi. Onarim
gereksinimleri bir bakima yikip yeniden yapmak yerine daha ekonomik bir ¢dziim olarak
ortaya ¢ikmuistir. Bu tezin kapsami igerisinde yalnizca onarim olgusunun statik sonuglari cle
alinmistir. Ozellikle tavsiye -edilen kuvvetli kolon ve izafi olarak zayif kiris se¢iminin
depremde daha uygun oldugu goézetilerek, incelemede yalmizca kolon mantolamalar1 ele
almmugtir. Analizde mevcut kolon kesitini heniiz gérev yaptig1 diisiiniilerek kolon kesitleri
5cm, 10cm, 15c¢m, 20cm ile her iki yonde biiyiitiilerek diisey yiik ve deprem yiiklerinin statik
etkileri analiz edilmis, degisimler listeler ve grafiksel olarak detaylar: ile verilmisgtir.

Beklendigi tizere kolon kesitlerinin biiyiitiilmesi kolonlara gelen momentlerin artisin1 da
beraberinde getirmistir. Ancak bu artis kesit biiylitiilmesi ile saglanan avantajin 6niine
gegmemektedir.

Bir bagka deyisle aynen Guse yapiminda oldugu gibi moment transferine ragmen yeni kesitler
binay: daha giivenli hale getirmekte ve mantolama bolgesine yerlestirilecek yeni donatilarla
istenilen sonuca ekonomik olarak ulasilacaktir.

Bu ylizden binanin durumu genel anlamda deprem sonucunda kii¢iik hasarlar disinda ivi
kosullarda kaldiysa, mantolama ySntemi, ekonomik bir yéntem olarak 6nerilir.

Cevre gozlemlerinde bu uygulamanin kabul gérdiigii anlagilmaktadir. Ancak yapisal olarak
mantolama sirasinda kolon kirig siirekliligi ve katlar aras: stireklilik gézetilmelidir. Bir bagka
degisle dligim noktalarindaki rijitlik boylece adeta mafsalsiz olarak saglanmalidir. Bu durum
tezdeki sekilde de belirtilmistir.
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EK 1. "SAP 2000V" PROGRAMI iLE STATIK HESAP A-A AKSI

LOAD COMBINATION MULTIPLIERS

COMBO COMBO T CASE FACTOR LOAD TYFTITLE

COMBt ADD G 1,4 STATIC([1,4G+1,6Q
COMB1 ADD Q 1,6 STATIC(11,4G+1,6Q
COMB2 ADD G 1 STATIC(IG+Q
COMB2 ADD Q 1 STATIC(LG+Q
COMB3 ADD G 0,9 STATIC(0,8G

FRAME ELEMENT FORCES

FRAME LOAD LOC P V2 V3 T M2 M3
1 COMB1 0 -41,1353 -14,6266 0 0 0 -14,2522
1 COMB1 1,5 -41,1353 -14,6266 0 0 0 7687754
1 COMB1 3 -41,1353 -14,6266 0 0 0 29,62769
1 COMB2 0 -28,3555 -10,0402 0 0 0 -9,78314
1 COMB2 1,5 -28,3555 -10,0402 0 0 0 527711
1 COMB2 3 -28,3555 -10,0402 0 0 0 20,33736
1 COMBS3 0 -19,0507 -6,46937 0 0 0 -6,30375
1 COMB3 1,5 -19,0507 -6,46937 0 0 0 3,4003
1 COMB3 3 -19,0507 -6,46937 0 0 0 13,10435
2 COMB1 0 -91,8491 1,353055 0 0 0 1,333571
2 COMB1 1,5 -91,8481 1,353055 0 0 0 -0,69601
2 COMB1 3 -91,8491 1,3530565 0 0 0 -2,72559
2 COmMB2 0 -63,2852 0,928574 0 0 0 0,915202
2 COMmMB2 1,5 -63,2852 0,928574 0 0 0 -0,47766
2 COMB2 3 -63,2852 0,928574 0 0 0 -1,87052
2 COMB3 0 -42,3321 0,596985 0 0 0 0,588388
2 COMB3 1,5 -42,3321 0,596985 0 0 0 -0,30708
2 COMB3 3 -42,3321 0,596985 0 0 0 -1,20257
3 COMB1 0 -91,8491 -1,35306 0 0 0 -1,33357
3 COMB1 1,5 -91,8491 -1,35306 0 0 0 0,696011
3 COMB1 3 -91,8491 -1,35306 0 0 0 2,725593
3 CcoOmMB2 0 -63,2852 -0,92857 0 0 0 -0,9152
3 COMB2 1,5 -63,2852 -0,92857 0 0 0 0,477658
3 ComMB2 3 -63,2852 -0,92857 0 0 0 1,870519
3 CcomB3 0 -42,3321 -0,59698 0 0 0 -0,58839
3 COmB3 1,5 -42,3321 -0,59698 0 0 0 0,307089
3 COMB3 3 -42,3321 -0,59698 0 0 0 1,202566
4 COMB1 0 -41,1353 14,62663 0 0 0 14,25218
4 COMB1 1,5 -41,1353 14,62663 0 0 0 -7,68775
4 COMB1 3 -41,1353 14,62663 0 0 0 -29,6277
4 COMB2 0 -28,3555 10,04016 0 0 0 9,783135
4 COMB2 1,5 -28,3555 10,04016 0 0 0 -527711
4 COMB2 3 -28,3555 10,04016 0 0 0 -20,3374
4 COMB3 0 -19,0507 6,469368 0 0 0 6,303751
4 COMB3 1,5 -19,0507 6,469368 0 0 0 -3,4003
4 COMB3 3 -19,0507 6,469368 0 0 0 -13,1044
5 CoOmMB1 0 2,52E-15 82,27051 -2,63E-14 0 -1,85E-14 59,25538
5 COMB1 1,25 2,52E-15 49,3877 -1,58E-14 0 8,53E-15 -25/4154
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COMB1
COMBH1
comB1
COMB2
comB2
comMB2
CcCOMB2
COMB2
COMB3
COMB3
COMB3
COMB3
COMB3
COMB1
ComMB1
comB1
comB1
COMB1
comB2
comB2
comMB2
comB2
comMB2
CcCOoMB3
COMB3
comB3
comB3
ComMB3
COmMB1
comMB1
comMB1
COMB1
cowmB1
CcCOoMB2
COMB2
COMB2
comMB2
COomMB2
COMB3
COomMB3
COMB3
comB3
CcOomMB3
comMB1
comB1
COMB1
COMB2
comB2
comMB2
COMB3
comB3
COMB3
CcomB1
comMB1
COMB1

2,5
3,75

1,25
2,5
3,75

1,25
2,5
3,75

1,25
2,5
3,75

1,25
2,5
3,75

1,25
2,5
3,75

1,25
2,5
3,75

1,25
2,5
3,75

1,25
2,5
3,75

2,52E-15
2,52E-15
2,52E-15
1,73E-15
1,73E-15
1,73E-15
1,73E-15
1,73E-156
1,11E-15
1,11E-15
1,11E-15
1,11E-15
1,11E-15
2,94E-15
2,94E-15
2,94E-15
2,94E-15
2,94E-15
2,02E-15
2,02E-15
2,02E-15
2,02E-15
2,02E-15
1,30E-15
1,30E-15
1,30E-15
1,30E-15
1,30E-15
2,52E-15
2,52E-15
2,52E-15
2,52E-15
2,52E-15
1,73E-15
1,73E-15
1,73E-15
1,73E-15
1,73E-15
1,11E-15
1,11E-15
1,11E-15
1,11E-15
1,11E-15
41,13525
41,13525
41,13525
28,35546
28,35546
28,35546
19,05068
19,05068
19,05068
91,84912
91,84912
91,84912

-6,38574
-62,1592

-95,042
56,71092
33,78123
-4,38283
-42,5469
-65,4766
38,10136
20,98027
-2,82052
-26,6213
-43,7424
88,65625
55,77344
5,97E-14
-55,7734
-88,6563
61,09375
38,16406
4,09E-14
-38,1641
-61,0938
40,92188
23,80078
2,56E-14
-23,8008
-40,9219
95,04199
62,15918
6,385743
-49,3877
-82,2705
65,47658
42,54689
4,382828
-33,7812
-56,7109
43,74239

26,6213
2,820516
-20,9803
-38,1014
-14,6266
-14,6266
-14,6266
-10,0402
-10,0402
-10,0402
-6,46937
-6,46937
-6,46937
1,353055
1,353055
1,353055
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2,18E-15
2,01E-14
3,07E-14
-1,82E-14
-1,08E-14
1,50E-15
1,38E-14
2,11E-14
-1,22E-14
-6,69E-15
9,63E-16
8,62E-15
1,41E-14
-2,85E-14
-1,79E-14
-4,42E-30
1,79E-14
2,85E-14
-1,96E-14
-1,23E-14
-2,37E-30
1,23E-14
1,96E-14
-1,32E-14
-71,66E-15
2,84E-30
7,66E-15
1,32E-14
-3,07E-14
-2,01E-14
-2,18E-15
1,58E-14
2,63E-14
-2,11E-14
-1,38E-14
-1,50E-15
1,08E-14
1,82E-14
-1,41E-14
-8,62E-15
-9,63E-16
6,69E-15
1,22E-14

leoloBoNeloNoNoloNoNolNol

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOODOOOOOOOOO

1,78E-14
3,07E-15
-2,95E-14
-1,27E-14
5,86E-15
1,22E-14
2,12E-15
-2,02E-14
-8,20E-15
3,83E-15
7,63E-15
1,42E-15
-1,30E-14
-2,75E-14
2,35E-15
1,43E-14
2,35E-15
-2,75E-14
-1,88E-14
1,62E-15
9,80E-15
1,62E-15
-1,88E-14
-1,21E-14
1,10E-15
6,10E-15
1,10E-15
-1,21E-14
-2,95E-14
3,07E-15
1,78E-14
8,53E-15
-1,85E-14
-2,02E-14
2,12E-15
1,22E-14
5,86E-15
-1,27E-14
-1,30E-14
1,42E-15
7,63E-15
3,83E-15
-8,20E-15

[=NeNoleoNoNoNoeNoNeoNoNoNe]

-54,6761
-9,45108
91,1841
40,67471
-17,4698
-37,4307
-6,51273
62,58885
26,2087
-11,4131
-23,4588
-4,36183
40,31128
85,73292
-6,92008
-44,1629
-6,92008
85,73292
58,84782
-4,77523
-30,2147
-4,77523
58,84782
37,00615
-3,24131
-18,8126
-3,24131
37,90615
91,1841
-9,45108
-54,6761
-25,4154
59,25538
62,58885
-6,51273
-37,4307
-17,4698
40,67471
40,31128
-4,36183
-23,4588
-11,4131
26,2087
-29,6277
-7,68775
14,25218
-20,3374
-5,27711
9,783135
-13,1044
-3,4003
6,303751
2,725593
0,696011
-1,33357



comMB2
COMB2
comMB2
comMB3
COMB3
COMB3
COMB1
COMB1
COMB1
comMB2
COMB2
cComMB2
COMB3
COMB3
COMB3
COMB1
comMB1
COMB1
comB2
comB2
comB2
COMB3
COMB3
COMB3

—— — — — -—
MmO wWhmown o

-— —
BV OLWMOWLOWOHO WO OW

-

63,28516
63,28516
63,28516
42,33213
42,33213
42,33213
91,84912
91,84912
91,84912
63,28516
63,28516
63,28516
42,33213
42,33213
42,33213
41,13525
41,13525
41,13525
28,35546
28,35546
28,35546
19,05068
19,05068
19,05068
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0,928574
0,928574
0,928574
0,596985
0,596985
0,596985
-1,35306
-1,35306
-1,35306
-0,92857
-0,92857
-0,92857
-0,59698
-0,59698
-0,59698
14,62663
14,62663
14,62663
10,04016
10,04016
10,04016
6,469368
6,469368
6,469368

[=lelejolololoBoleNoNoeNe NoNoNoNocNoNoNoNoNoNeNele)

(= =jeloleNoeNeNoNeNoNoNoNoNoNoNoNoNoNeoNoNoNeNole

= =jeleleleleNolNoNeNoNoNoNoNoNoNoNoNeNoloNoNole)

1,870519
0,477658
-0,9152
1,202566
0,307089
-0,58839
-2,72559
-0,69601
1,333571
-1,87052
-0,47766
0,915202
-1,20257
-0,30709
0,588388
29,62769
7,687754
-14,2522
20,33736
5,27711
:9,78314
13,10435
3,4003
-6,30375
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EK 2. "SAP 2000V" PROGRAMI iLE STATIK HESAP B-B AKSI

LOAD COMBINATION MULTIPLIERS

COMBO COMBO T CASE

COMB1
COMBH1
CcoMB2
COMB2
COMB3

FRAME

FRAME

OGO DADDEADRAAPRLDAODOOLOOOOMOWWONNNNNNMNDNRN - A @A a o s aaa

ADD
ADD
ADD
ADD
ADD

MO OO

FACTOR LOAD TYFTITLE

1.4
1,6
1
1
0,9

ELEMENT FORCES

LOAD

COMB1
COMB1
COMB1
COMB2
comB2
comB2
COMB3
COMB3
COMB3
comMB1
COMB1
COMB1
CoMB2
COMB2
COMB2
COMB3
COMB3
COMB3
comMB1
COMB1
comMB1
COMB2
comB2
comMB2
COMB3
comB3
COMB3
coMB1
COMB1
COMB1
comMB2
cOoMB2
CcComMB2
COMB3
CcOomMB3
COMB3
COMB1
COMB1
COMB1

LOC

-— -— -— — -— — -—
MOWMOWLOoOWLMo wumo

-

N -_—

- —
OCWLNMOWUTIOWULOWNOWULTOWURO WL O W

1,25

P

-54,0575
-54,0575
-54,0575
-36,6203
-36,6203
36,6203
-20,4076
-20,4076
-20,4076
-126,599
-126,599
-126,599
-85,7234
-85,7234
-85,7234
-47,5143
-47,5143
-47,5143
-126,599
-126,599
-126,599
-85,7234
-85,7234
-85,7234
-47,5143
-47,5143
-47,5143
-54,0575
-54,0575
-54,0575
-36,6203
-36,6203
-36,6203
-20,4076
-20,4076
-20,4076
1,47E-17
1,47E-17
1,47E-17

STATIC([ 1,4G+1,6Q
STATIC(L 1,4G+1,6Q

STATIC(IG+Q
STATIC(LG+Q
STATIC(0,9G

V2 V3

-18,2925
-18,2925
-18,2925
-12,3539
-12,3539
-12,3539
-6,63224
-6,63224
-6,63224
3,448854
3,448854
3,448854
2,329103
2,329103
2,329103
1,249697
1,249697
1,249697
-3,44885
-3,44885
-3,44885

-2,3291

-2,3291

-2,3291

-1,2497

-1,2497

-1,2497
18,298246
18,29246
18,29246
12,35393
12,35393
12,35383
6,632239
6,632239
6,632239

108,115 -3,33E-14
70,78687 -2,13E-14
-12,3225 §5,46E-15

(e leoleololoBoleoNoloNoNoNoNeoNoNeNoNeNoNeNoNoNoNoNeoNeoNoeNeNololNoNoRe e

M2
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 -1,84E-14
0 1,72E-14
0 2,87E-14

M3

17,5608
9,87793
37,31662
-11,8598
6,671124
25,20202
-6,36695
3,581409
13,52977
3,3109
-1,86238
-7,03566
2,235939
-1,25772
-4,75137
1,199709
-0,67484
-2,54938
-3,3109
1,862381
7,035663
-2,23594
1,257716
4,75137
-1,19971
0,674836
2,549381
17,56076
-9,87793
-37,3166
11,85978
-6,67112
-25,202
6,36695
-3,58141
13,5298
74,63325
-41,9493
-83,2584



WOOOWOBBOWMOVMMBOOOONNNNANNNANNNNANANOODDODNDDDDOININDNODODHI ORI GG UL GO CTLG

comB1

COMB1

COMB2
COMB2
COMB2
comB2
COMB2
COMB3
COMB3
CcOMB3
COMB3
COMB3
COMB1
comMB1

COMB1

COMB1
COMB1

CcCOMB2
comB2
COMB2
comMmB2
comMB2
COMB3
COMB3
COMB3
COMB3
cOomMB3
comMB1

COMB1

comMB1

COnMB1

COMB1

CcOoMB2
comMB2
comMB2
cOMB2
COMB2
COMB3
COMB3
COMB3
COMB3
COMB3
COMB1

coMBH1

COMBH1

comB2
comB2
cowmB2
comMB3
COoMB3
cOomMB3
comMB1
comB1
comMB1
COMB2

3,75

1,25
2,5
3,75

1,25
2,5
3,75

1,25

2,5
3,75

1,25
2,5
3,75

1,25
2,5
3,75

1,25
2,5
3,75

1,25
2,5
3,75

1,25
2,5
3,75

1,47E-17
1,47E-17
9,92E-18
9,92E-18
9,92E-18
9,92E-18
9,92E-18
5,32E-18
5,32E-18
5,32E-18
5,32E-18
5,32E-18
-5,07E-16
-5,07E-16
-5,07E-16
-5,07E-16
-5,07E-16
-3,42E-16
-3,42E-16
-3,42E-16
-3,42E-16
-3,42E-16
-1,84E-16
-1,84E-16
-1,84E-16
-1,84E-16
-1,84E-16
1,47TE-17
1,47E-17
1,47E-17
1,47E-17
1,47E-17
9,92E-18
9,92E-18
9,92E-18
9,92E-18
9,92E-18
5,32E-18
5,32E-18
5,32E-18
5,32E-18
5,32E-18
54,0575
54,0575
54,0575
36,62032
36,62032
36,62032
20,40755
20,40755
20,40755
126,5987
126,5987
126,5987
85,72343
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-95,4319
-132,76
73,24064
47,69376
-8,32186
-64,3375
-89,8844
40,81508
24,85415
-4,46616
-33,7865
-49,7474
120,4375
83,10938
-1,14E-14
-83,1094
-120,438
81,5625
56,01563
-1,11E-15
-56,0156
-81,5625
45,28125
29,32031
0
-29,3203
-45,2813
132,76
95,43188
12,3225
-70,7869
-108,115
89,88437
64,33749
8,321862
-47,6938
-73,2406
49,74741
33,78647
4,466158
-24,8542
-40,8151
-18,2925
-18,2925
-18,2925
-12,3539
-12,3539
-12,3539
-6,63224
-6,63224
-6,63224
3,448854
3,448854
3,448854
2,329103

3,22E-14
4,42E-14
-2,25E-14
-1,43E-14
3,69E-15
2,17E-14
2,99E-14
-1,26E-14
-7,45E-15
1,98E-15
1,14E-14
1,65E-14
-3,87E-14
-2,67E-14
-2,15E-29
2,67E-14
3,87E-14
-2,62E-14
-1,80E-14
-1,44E-29
1,80E-14
2,62E-14
-1,46E-14
-9,43E-15
-7,30E-30
9,43E-15
1,46E-14
-4,42E-14
-3,22E-14
-5,46E-15
2,13E-14
3,33E-14
-2,99E-14
-2,17E-14
-3,69E-15
1,43E-14
2,25E-14
-1,65E-14
-1,14E-14
-1,98E-15
7,45E-15
1,26E-14

lelleoloNoNoNoNoNoNolNolNolNol

OOOOOOCOOOOOOOOOOQOOOOOOOOOOOOOOOOOOOOOOQOOOOOOOOOOOQOO

3,60E-15
-4,57E-14
-1,24E-14
1,17E-14
1,93E-14
2,44E-15
-3,08E-14
-6,67E-15
6,31E-15
1,02E-14
1,36E-15

-1,66E-14

-3,93E-14
3,11E-15
2,14E-14
3,11E-15

-3,93E-14

-2,66E-14
2,11E-15
1,44E-14
2,11E-15

-2,66E-14

-1,43E-14
1,18E-15
7,52E-15
1,18E-15

-1,43E-14

-4,57E-14
3,60E-15
2,87E-14
1,72E-14

-1,84E-14

-3,08E-14
2,44E-15
1,93E-14
1,17E-14

-1,24E-14

-1,66E-14
1,36E-15
1,02E-14
6,31E-15

-6,67E-15

0

0
0
0
0
0
0
0
0
0
0
0
0

-11,1431
136,2457
50,40405
-28,3538
-56,1351
-7,54913
92,01336
27,05954
-15,3753
-29,5094
-4,20995
49,39033
122,1744
-9,81126
-66,5235
-9,81126
122,1744
82,51062
-6,64954
-44,8331
-6,64954
82,51062
44,29156
-3,72601
-23,4428
-3,72601
44,29156
136,2457
-11,1431
-83,2584
-41,9493
74,63325
92,01336
-7,54913
-56,1351
-28,3538
50,40405
49,39033
-4,20995
-29,5094
-15,3753
27,05954
-37,3166
-9,87793
17,56076
-25,202
-6,67112
11,85978
-13,5298
-3,58141
6,36695
7,035663
1,862381
-3,3109
4,75137



COMB2
comB2
COMB3
CcoMB3
CONB3
COMB1
COMBH1
COMB1
COMB2
COMB2
COMB2
COMB3
COMB3
COMB3
COMBH1
comB1
comB1
comB2
comB2
comB2
COMB3
COMB3
COMB3

— — -— -— . §
MoOWwWmo wm

— —
WCIOWMOWNOWMNOW! Ow

-—

85,72343
85,72343
47,51433
47,51433
47,51433
126,5987
126,5987
126,5987
85,72343
85,72343
85,72343
47,51433
47,51433
47,51433

54,0575

54,0575

54,0575
36,62032
36,62032
36,62032
20,40755
20,40755
20,40755

150

2,329103
2,329103
1,249697
1,249697
1,249697
-3,44885
-3,44885
-3,44885

-2,3291

-2,3291

-2,3291

-1,2497

-1,2497

-1,2497
18,29246
18,29246
18,29246
12,35393
12,35383
12,35393
6,632239
6,632239
6,632239

[=NelejoNoloeNoNoNoNoNoNoNoNoloNoNeloleNeNol o]

=R eleleoloNeNoNoNoNoNoNoNoNeoNoloNeNoNoloNol e

(oejeleloloNeoNeoNoNoeNoNoNoNoNoNeloNoNeRolo e Re)

1,2577186
-2,23594
2,549381
0,674836
-1,19971
-7,03566
-1,86238
3,3109
-4,75137
-1,25772
2,235939
-2,54938
-0,67484
1,199709
37,31662
9,87793
-17,5608
25,20202
6,671124
-11,8598
13,52977
3,681409
-6,36695
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LOAD COMBINATION MULTIPLIERS

COMBO COMBO TYPE CASE FACTOR LOAD TYPE TITLE

COMBH1
COMB1
cowmB2
COMB2
COMB3

FRAME

FRAME

QOO ODDAMLAEDMDAMLALAADNMWWWWWWWWWNNNNNMDNNNRN-S S A 3 ey o e

ADD
ADD
ADD
ADD
ADD

ONsHoRs NN

1.4
1,6
1
1
0,9

ELEMENT FORCES

LOAD

COMB1
COMB1
COMB1
COmMB2
CcomMB2
COMB2
COMB3
COMB3
comMB3
COMBH1
COMB1
COMB1
cOomMB2
comB2
cOomMB2
COMB3
COMB3
COMB3
COwMB1
COMB1
COMB1
comB2
CcOomMB2
CcOomMB2
COMB3
CcCOMB3
COMB3
CcOoMB1
COMB1
COMB1
COMB2
comMB2
comB2
CoMB3
comB3
COMB3
COMBH1
COMB1
COMBH1
COMB2

LOC

-A -—— — — — - -— -— — — —
OWNOWUOWUOWIRNOWRNOWIRNOWINOWINOWINOWROWRNOWNM O WU O

-

-—

P

-41,0491
-41,0491
-41,0491
-28,2963
-28,2963
-28,2963
-19,0127
-19,0127
-19,0127

82,4914

-92,4914
-92,4914
-63,7259
-63,7259
63,7259
-42,6155
-42,6155
42,6155
-87,5441
-87,5441
-87,5441
-60,3305
-60,3305
-60,3305
-40,4312
-40,4312
-40,4312
-92,4914
-92,4914
-92,4914
-63,7259
-63,7259
-63,7259
-42,6155
-42,6155
-42,6155
-41,0491
-41,0491
-41,0491
-28,2963

STATIC(DEAD) 1,4G+1,6Q
STATIC(LIVE) 1,4G+1,6Q
STATIC(DEAD) G+Q
STATIC(LIVE) G+Q
STATIC(DEAD) 0,9G

\/ V3

-14,57109
-14,57108
-14,57109
-10,00205
-10,00205
-10,00205
-6,444866
-6,444866
-6,444866
1,151138
1,151138
1,151138
0,7900029
0,7900029
0,7900029
0,5078986
0,5078986
0,5078986
-4,68E-14
-4,68E-14
-4 68E-14
-3,20E-14
-3,20E-14
-3,20E-14
-1,95E-14
-1,95E-14
-1,95E-14
-1,151138
-1,151138
-1,151138
-0,7900029
-0,7900029
-0,7900029
-0,5078986
-0,56078986
-0,5078986
14,57109
14,57109
14,57108
10,00205

SASHSReNels 2R~ -JololeoNaNoNoNoNolleNeNoNoNoNoNoloNoNoNoloNeNoleRoReReReReRo R

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

M2

M3

-14,19807
7,658566
29,51521

-9,746
5,257079
20,26016

-6,279878
3,387422
13,05472
1,134562

-0,592146

-2,318853
0,778627

-0,406378

-1,5691382
0,500685

-0,261263

-1,023111

-4,61E-14
2,41E-14
9,43E-14

-3,15E-14
1,64E-14
6,44E-14

-1,92E-14
1,00E-14
3,93E-14

-1,1345862
0,692146
2,318853

-0,778627
0,406378
1,591382

-0,500585
0,261263
1,023111
14,19807

-7,658566

-29,51521

9,746



WWOWWOOOOWMWOOWMOWMWOMWMOMOOMWMOMWOAMOOOMOMWOAODOONNNNNNNNNNANNANNNNDDOODODDOIODDNNOOOIODOIINOINDO TG G1Or Y

comB2
comB2
COMB3
coMB3
COMB3
COMB1
COMB1
comB1
comMB1
COMB1
COMB2
comB2
comB2
COomMB2
COMB2
COMB3
CcomMB3
CcomMB3
CcomMB3
comB3
COMB1
comB1
COoMBH1
COMB1
COmMB1
COMB2
comB2
comMB2
comB2
COMB2
cOomMB3
comB3
COMB3
COMB3
COMB3
comMB1
comB1
CcOomMB1
COMB1
COMB1
COomMB2
cOomMB2
comB2
COMB2
CcomMB2
COMB3
comMB3
COMB3
comMB3
COMB3
comMB1
COmMB1
COmMB1
COomB1
COMB1
comMB2

-28,2963
-28,2963
-19,0127
-19,0127
-19,0127
0 2,43E-15
1,25 2,43E-15
2,5 243E-15
3,75 2,43E-15
5 2,43E-15

0 1,67E-15
1,25 1,67E-15
2,5 1,67E-15
3,75 1,67E-15
5 1,67E-15

0 1,08E-15
1,25 1,08E-15
2,5 1,08E-15
3,75 1,08E-15
5 1,08E-15

0 2,75E-15
1,25 2,75E-15
2,5 2,75E-15
3,75 2,75E-15
5 2,75E-15

0 1,88E-15
1,25 1,88E-15
2,5 1,88E-15
3,75 1,88E-15
5 1,88E-16

0 1,21E-16
1,25 1,21E-15
2,5 1,21E-15
3,75 1,21E-15
5 1,21E-15

0 2,75E-15
1,25 2,75E-15
2,5 2,75E-15
3,75 2,75E-15
5 2,75E-15

0 1,88E-15
1,25 1,88E-15
2,5 1,88E-15
3,75 1,88E-15
5 1,88E-15

0 1,21E-15
1,25 1,21E-15
2,5 1,21E-15

-
WHAOWwWn

3,75 1,21E-15

5 1,21E-15

0 2,43E-15
1,25 2,43E-15
2,5 2,43E-15
3,75 2,43E-15
5 2,43E-15

0 1,67E-156

152

10,00205
10,00205
6,444866
6,444866
6,444866
82,09819
49,21537
-6,5658064
-62,3315
-95,21431
56,59267
33,66298
-4,501088
-42,66515
-65,59483
38,02533
20,90424
-2,896544
-26,69732
-43,81842
89,76837
56,88556
1,112124
-54,66131
-87,54413
61,85698
38,92729
0,7632272
-37,40083
-60,33052
41,41255
24,29146
0,4906764
-23,3101
-40,4312
87,54413
54,66131
-1,112124
-56,88556
-89,76837
60,33052
37,40083
-0,7632272
-38,92729
-61,85698
40,4312
23,3101
0,4906764
-24,29146
-41,41255
95,21431
62,3315
6,558064
-49,21537
-82,09819
65,59483

o000 O

-2,63E-14
-1,57E-14
2,24E-15
2,02E-14
3,08E-14
-1,81E-14
-1,07E-14
1,64E-15
1,38E-14
2,12E-14
-1,22E-14
-6,67E-15
9,89E-16
8,64E-15
1,42E-14
-2,88E-14
-1,82E-14
-2,98E-16
1,76E-14
2,82E-14
-1,99E-14
-1,25E-14
-2,05E-16
1,21E-14
1,94E-14
-1,33E-14
-7,79E-15
-1,32E-16
7,52E-15
1,30E-14
-2,82E-14
-1,76E-14
2,98E-16
1,82E-14
2,88E-14
-1,94E-14
-1,21E-14
2,05E-16
1,25E-14
1,99E-14
-1,30E-14
-7,52E-15
1,32E-16
7,79E-15
1,33E-14
-3,08E-14
-2,02E-14
-2,24E-15
1,57E-14
2,63E-14
-2,12E-14

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

OO0OO0OO0OO

-1,85E-14
8,53E-15
1,77E-14
2,93E-15

-2,97E-14

-1,27E-14
5,86E-15
1,21E-14
2,02E-15

-2,04E-14

-8,17E-15
3,83E-15
7,60E-15
1,35E-15

-1,31E-14

-2,78E-14
2,33E-15
1,47E-14
3,08E-15

-2,63E-14

-1,91E-14
1,61E-15
1,00E-14
2,12E-15

-1,81E-14

-1,23E-14
1,09E-15
6,26E-15
1,42E-15

-1,17E-14

-2,63E-14
3,08E-15
1,47E-14
2,33E-15

-2,78E-14

-1,81E-14
2,12E-15
1,00E-14
1,61E-15

-1,91E-14

-1,17E-14
1,42E-15
6,26E-15
1,09E-15

-1,23E-14

-2,97E-14
2,93E-15
1,77E-14
8,563E-15

-1,85E-14

-2,04E-14

-5,257079
-20,26016
6,279878
-3,387422
-13,05472
59,03041
-25,42501
-54,47026
-9,029846
91,82072
40,52032
-17,47637
-37,28946
-6,223651
63,02576
26,10944
-11,41734
-23,36795
-4,175979
40,59216
87,18302
-6,860128
-45,49312
-9,640439
81,6224
59,84299
~4,734089
-31,12758
-6,642158
56,02686
38,54594
-3,214867
-19,3995
-4,441558
36,09256
81,6224
-9,640439
-45,49312
-6,860128
87,18302
56,02686
-6,642158
-31,12758
-4,734089
59,84299
36,09256
-4,441558
-19,3995
-3,214867
38,54594
91,82072
-9,020848
-54,47026
-25,42501
59,03041
63,02576



O O O W O W O W O

comB2
CcOoMB2
comB2
comB2
COMB3
comB3
COMB3
comB3
CcOoMB3
COMB1
COMBH1
COMB1
COMB2
COmMB2
comB2
COMB3
COMB3
COMB3
COMBH1
COmMB1
COMB1
COomMB2
COMB2
COMB2
COMB3
COMB3
COMB3
COMB1
COMBH1
COMB1
COMB2
cOomMB2
COMB2
CcOMB3
COMB3
COMB3
COMB1
COMB1
COMB1
cOoMB2
COMB2
COMB2
COMB3
COMB3
COMB3
CcOMB1
COMB1
COMB1
cOmMB2
comB2
COMB2
COMB3
COMB3
COMB3

1,25 1,67E-15
2,5 1,67E-15
3,75 1,67E-15

5 1,67E-15

0 1,08E-156
1,25 1,08E-15
2,5 1,08E-15
3,75 1,08E-15

5 1,08E-15

0 41,0491
1,5 41,0491

3 41,0491

0 28,2963
1,6 28,2963

3 28,2963

0 19,0127
1,5 19,0127

3 19,0127

0 92,4914
1,56 92,4914
92,4914
63,7259
63,7259
63,7259
42,6155
42,6155
42,6155
87,5441
87,6441
87,5441
60,3305
60,3305
60,3305
40,4312
40,4312
40,4312
92,4914
92,4914
92,4914
63,7259
63,7259
63,7259
42,6155
42,6155
42,6155
41,0491
41,0491
41,0491
28,2963
28,2963
28,2963
19,0127
19,0127
19,0127

- - - -

=N
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42,66515
4,501088
-33,66298
-56,59267
43,81842
26,69732
2,896544
-20,90424
-38,02533
-14,57109
-14,57109
-14,57109
-10,00205
-10,00205
-10,00205
-6,444866
-6,444866
-6,444866
1,161138
1,151138
1,151138
0,7900029
0,7900029
0,7900029
0,5078986
0,5078986
0,5078986
-4,68E-14
-4,68E-14
-4,68E-14
-3,20E-14
-3,20E-14
-3,20E-14
-1,95E-14
-1,95E-14
-1,95E-14
-1,151138
-1,151138
-1,1561138
-0,7900029
-0,7900029
-0,7900029
-0,5078986
-0,5078986
-0,56078986
14,57109
14,57109
14,57109
10,00205
10,00205
10,00205
6,444866
6,444866
6,444866

-1,38E-14
-1,54E-15
1,07E-14
1,81E-14
-1,42E-14
-8,64E-15
-9,89E-16
6,67E-156
1,22E-14

[elejoloBoleNololNoNolooNoleNoloBoNoNoNoNoNoNoNoNoNoloNeNeoNoNololoNoNoloeRololoRoleloRoReo N o)

0 2,02E-15
0 1,21E-14
0 5,86E-15
0 -1,27E-14
0 -1,31E-14
0 1,35E-15
0 7,60E-15
0 3,83E-15
0 -8,17E-15

(=RelejoleBojololoBololcl=lololleNeNoNeoNoNoloNeNoloNaoNoNoNoloNoNoNeoNoNoNoNoNoRoloReoRoReoReoRe)
spejeleleNololoBojaolohcleolololoNoNoNoRoNeNoNoNoNoRoNoNoNoNoNoNoNoNeNoloNoRoReRoReoRoRoRe Ne)

-6,223651
-37,28946
-17,47637
40,52032
40,59216
-4,175879
-23,36795
-11,41734
26,10944
-29,561521
-7,658566
14,19807
-20,26016
-5,257079
9,746
-13,06472
-3,387422
6,279878
2,318853
0,692146
-1,134562
1,691382
0,406378
-0,778627
1,023111
0,261263
-0,5600585
-9,43E-14
-2,41E-14
4,61E-14
-6,44E-14
-1,64E-14
3,15E-14
-3,93E-14
-1,00E-14
1,92E-14
-2,318853
-0,592146
1,134562
-1,591382
-0,406378
0,778627
-1,023111
-0,261263
0,500585
29,561521
7,658566
-14,19807
20,26016
5,257079
-9,746
13,05472
3,387422
-6,279878
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LOAD COMBINATION MULTIPLIERS

COMBO COMBO T CASE

COMB1 ADD
COMB1 ADD
COMB2 ADD
COMB2 ADD
COMB3 ADD

INEsENsNN]

FACTOR LOAD TYFTITLE

1,4
1,6
1
1
0.9

FRAME ELEMENT FORCES

FRAME LOAD LOC

CcOoMB1
comMB1
COMBH1
cOMB2
cOMB2
comB2
CcOMB3
COMB3
COMB3
CcOMB1
COMB1
COMB1
COMB2
COMB2
CcOomMB2
COMB3
COMB3
COMB3
COMB1
CcOMB1
COMBH1
comMB2
comMB2
COMB2
COMB3
COMB3
CcCOoMB3
COMB1
COMB1
coMB1
CcOoMB2
CcComMB2
comMB2
comMB3
COMB3
COMB3
comMB1
COMB1
COMBH1

OO DA DDRARALEAAPRAWWOWOWOOWWWWNDNDNODNNMNNMNMMNNMMDMDNDN A A @ A A

“_\ :A — -— — — —
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P

-53,9959
-53,9959
-53,9959
-36,5787
-36,5787
-36,5787
-20,3852
-20,3852
-20,3852
-127,329
-127,329
-127,329
-86,2169
-86,2169
-86,2169
-47,7791
-47,7791
-47,7791
-119,099
-119,099
-119,099
-80,6588
-80,6588
-80,6588
-44,7964
-44,7964
-44,7964
-127,329
-127,329
-127,329
-86,2169
-86,2169
-86,2169
-47,7791
-47,7791
-47,7791
-53,9959
-53,9959
-53,9959

STATIC([1,4G+1,6Q
STATIC(L 1,4G+1,6Q

STATIC(I G+Q
STATIC(LG+Q
STATIC(10,9G

V2 V3

-18,257
-18,257
-18,257
-12,33
-12,33
-12,33
-6,61939
-6,61939
-6,61939
3,1122
3,1122
3,1122
2,101751
2,101751
2,101751
1,127711
1,127711
1,127711
-1,02E-15
-1,02E-15
-1,02E-15
-1,53E-15
-1,53E-15
-1,53E-15
-6,41E-15
-6,41E-15
-6,41E-15
-3,1122
-3,1122
-3,1122
-2,10175
-2,10175
-2,10175
-1,12771
-1,12771
-1,12771
18,25699
18,25699
18,25699
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£
N
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M3

-17,5267
9,858777
37,24427
-11,8368
6,65819
25,15316
-6,35461
3,67447
13,50355
2,987711
-1,68059
-6,34889
2,017681
-1,13495
-4,28757
1,082602
-0,60896
-2,30053
-9,79E-16
5,51E-16
2,08E-15
-1,47E-15
8,25E-16
3,12E-15
-6,15E-15
3,46E-15
1,31E-14
-2,98771
1,680588
6,348887
-2,01768
1,134946
4,287572
-1,0826
0,608964
2,30053
17,52671
-9,85878
-37,2443
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cOoMB2
CcOMB2
cOomMB2
COMB3
COMB3
comMB3
COMB1
COMB1
COMB1
COMB1
COMB1
COMB2
cOoMB2
COMB2
comB2
COMB2
COMB3
COMB3
COMB3
cOoMB3
cOoMB3
COMB1
COMBH1
COMB1
COMB1
COMB1
comB2
comB2
comB2
comB2
cOMB2
COMB3
COMB3
CcOMB3
COMB3
COMB3
COMB1
COMB1
COMB1
COMB1
COMBH1
COMB2
comMB2
cOMB2
COMB2
COMB2
coMB3
COMB3
COMB3
COMB3
COMB3
COMB1
CcomMB1
CcOoMB1
COMB1

-36,5787
-36,5787
-36,5787
-20,3852
-20,3852
-20,3852
2,47E-17
2,47E-17
2,47E-17
2,47E-17
2,47E-17
1,67E-17
1,67E-17
1,67E-17
1,67E-17
1,67E-17
8,04E-18
8,94E-18
8,94E-18
8,94E-18
8,94E-18
-4,26E-16
-4,26E-16
-4,26E-16
-4,26E-16
-4,26E-16
-2,88E-16
-2,88E-16
-2,88E-16
-2,88E-16
-2,88E-16
-1,54E-16
-1,54E-16
-1,54E-16
-1,54E-16
-1,54E-16
-4,26E-16
-4,26E-16
-4,26E-16
-4,26E-16
-4,26E-16
-2,88E-16
-2,88E-16
-2,88E-16
-2,88E-16
-2,88E-16
-1,54E-16
-1,54E-16
-1,54E-16
-1,54E-16
-1,54E-16
2,47E-17
2,47E-17
2,47E-17
2,47E-17
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12,32998
12,32998
12,32998
6,619388
6,619388
6,619388
107,9918
70,66368
-12,4457
-85,56551
-132,883
73,15744
47,61057
-8,40506
-64,4207
-89,9676
40,77045
24,80952
-4,5108
-33,8311
-49,7921
121,7757
84,44755
1,338168
-81,7712
-119,099
82,4662
56,91933
0,9037
-55,1119
-80,6588
45,76614
29,8052
0,484884
-28,8354
-44,7964
119,0983
81,7712
-1,33817
-84,4476
-121,776
80,6588
55,11192
-0,9037
-56,9193
-82,4662
4479636
28,83543
-0,48488
-29,8052
-45,7661
132,8832
95,55507
12,44569
-70,6637

OO0 OO0

-3,32E-14
-2,12E-14
5,51E-15
3,22E-14
4,42E-14
-2,25E-14
-1,43E-14
3,72E-15
2,17E-14
3,00E-14
-1,26E-14
-7.43E-15
2,00E-15
1,14E-14
1,66E-14
-3,92E-14
-2,72E-14
-4,46E-16
2,63E-14
3,83E-14
-2,65E-14
-1,83E-14
-3,01E-16
1,77E-14
2,59E-14
-1,47E-14
-9,50E-15
-1,62E-16
9,27E-15
1,44E-14
-3,83E-14
-2,63E-14
4,46E-16
2,72E-14
3,92E-14
-2,59E-14
-1,77E-14
3,01E-16
1,83E-14
2,65E-14
-1,44E-14
-9,27E-15
1,62E-16
9,59E-15
1,47E-14
-4,42E-14
-3,22E-14
-5,51E-15
2,12E-14

OO0OO0DODO0OO

-1,83E-14
1,72E-14
2,86E-14
3,46E-15

-4 59E-14

-1,24E-14
1,17E-14
1,93E-14
2,35E-15

-3,10E-14

-6,64E-15
6,30E-15
1,01E-14
1,31E-15

-1,66E-~14

-3,99E-14
3,06E-15
2,19E-14
4,18E-15

-3,77E-14

-2,70E-14
2,07E-15
1,47E-14
2,83E-15

-2,55E-14

-1,45E-14
1,16E-15
7.71E-15
1,57E-15

-1,37E-14

-3,77E-14
4,18E-15
2,19E-14
3,06E-15

-3,99E-14

-2,55E-14
2,83E-15
1,47E-14
2,07E-15

-2,70E-14

-1,37E-14
1,67E-15
7,71E-15
1,16E-15

-1,45E-14

-4,59E-14
3,46E-15
2,86E-14
1,72E-14

11,83678
-6,65819
-25,1532
6,354612
-3,57447
-13,5036
74,48854
-41,94
-83,0952
-10,8258
136,717
50,30632
-28,3475
-56,0248

-7,33487 -

92,33161
27,0071
-15,372
-29,4503
-4,09499
49,56108
124,0192
-9,63916
-68,0241
-12,9846
117,3284
83,75647
-6,53332
45,8465
-8,79256
79,23796
44,96003
-3,66366
-23,9866
-4,87587
42,53561
117,3284
-12,9846
-68,0241
-9,63916
124,0192
79,23796
-8,79256
-45,8465
-6,53332
83,75647
42,53561
-4,87587
-23,9866
-3,66366
44,96003
136,717
-10,8258
-83,0852
-41,94
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comB1

comB2
comB2
comMB2
comMB2
COMB2
COMB3
CcCOMB3
COMB3
COMB3
COoMB3
cOoMB1

comB1

COoMB1

coMB2
comMB2
comB2
comMB3
COMB3
comB3
COMB1

CcOomMBH1

COMB1

COMB2
comB2
comMB2
COMB3
COMB3
COMB3
COMBH1

COMB1

COMB1

COMB2
comB2
comB2
CcOMB3
COMB3
comMB3
comB1
comB1

COMBH1
comB2
comB2
comMmB2
COMB3
comB3
COMB3
COMB1
comB1
comB1
cOMB2
COMB2
comMB2
comB3
COMB3

1,25
2,5
3,75

1,25
2,5
3,75

-
(6.}

1

- - - - - s N - -
COWOROWURHOWNOWRNOWRNOWNRNOWRNOWRNOWNOWWUL O W

-

-
-

2,47E-17
1,67E-17
1,67E-17
1,67E-17
1,67E-17
1,67E-17
8,94E-18
8,94E-18
8,94E-18
8,94E-18
8,94E-18

53,9959

53,8959

53,8959
36,57872
36,57872
36,57872
20,38523
20,38523
20,38523
127,3294
127,3294
127,3294
86,21688
86,21688
86,21688
47,77909
47,77909
47,77909
119,0093
119,0993
119,0993

80,6588

80,6588

80,6588
44,79636
44,79636
44,79636
127,3294
127,3294
127,3294
86,21688
86,21688
86,21688
47,77909
47,77909
47,77909

53,9959

53,9959

53,9959
36,57872
36,57872
36,57872
20,38523
20,38523

-107,992
89,96756
64,42068
8,405058
-47,6106
-73,1574
49,79205
33,8311
4,510797
-24,8095
-40,7705
-18,257
-18,257
-18,257
-12,33
-12,33
-12,33
-6,61939
-6,61939
-6,61939
3,122
3,1122
3,1122
2,101751
2,101751
2,101751
1,127711
1,127711
1,127711
-1,02E-15
-1,02E-15
-1,02E-15
-1,63E-15
-1,53E-15
-1,53E-15
-6,41E-15
-6,41E-15
-6,41E-15
-3,1122
-3,1122
-3,1122
-2,10175
-2,10175
-2,10175
-1,12771
-1,12771
-1,12771
18,25699
18,25699
18,25699
12,32998
12,32998
12,32998
6,619388
6,619388
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3,32E-14
-3,00E-14
-2,17E-14
-3,72E-15
1,43E-14
2,25E-14
-1,66E-14
-1,14E-14
-2,00E-15
7,43E-15
1,26E-14
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-1,83E-14
-3,10E-14
2,35E-15
1,93E-14
1,17E-14
-1,24E-14
-1,66E-14
1,31E-15
1,01E-14
6,30E-15
-6,64E-15
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

74,48854
92,33161
-7,33487
-56,0248
-28,3475
50,30632
49,56108
-4,09499
-29,4503
-15,372
27,0071
-37,2443
-9,85878
17,52671
-25,1532
-6,65819
11,83678
-13,5036
-3,57447
6,354612
6,348887
1,680588
-2,98771
4,287572
1,134946
~2,01768
2,30053
0,608964
-1,0826
-2,08E-15
-5,561E-16
9,79E-16
-3,12E-15
-8,25E-16
1,47E-15
-1,31E-14
-3,46E-15
6,15E-15
-6,34889
-1,68059
2,987711
-4,28757
-1,13495
2,017681
-2,30053
-0,60896
1,082602
37,24427
9,858777
-17,5267
25,15316
6,65819
-11,8368
13,50355
3,57447
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Tovuz — Azerbaycan

1989 — 1991
1991 - 1996

2000 —-2003

1996 — 1999
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