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OZET

Gerceve ve bosluklu perdelerden olusmus c¢ok katlz
betonarme yiksek yapi projelendirilmistir.

Binanin yapildigi vyer 1. derece deprem bdlgesi
oldugundan hesaplar, kaynak [1l] ‘e gbre yapilmisgstair.
Mimarisi hazir verilen bina 16 katli olup, tasiyici

sistemi betonarmedir.

Kesit hesaplari TS500 ‘e uygun olarak tasima giiciine
gbére yapilmistir.

Birinci boliimde verilen yiikler TS498 ‘den
alinmigstyir. Déseme sistemi olarak kirisli plak
secilmistir. Dbseme hesaplari TS500 ‘de verilen yaklasaik
y6ntem ile vyapilmistair. ikinci bdliimde kirislere
aktarilan yiikler TS500 ‘e uygun olarak hesaplanmistair.
Uclinci béliimde perde ve kolonlar vaklasik olarak
boyutlandirilmigstair. Depremden meydana gelen maksimum
tesirleri veren fiktif statik kuvvetler bulunarak,
yapinin yatay yiklere gb6re hesabi kaynak [2] 'e gobre
yapilarak Dbéliim & ’'te verilmistir. Bu hesaplarda
depremden dogan yer , sekil degistirmeler ve i¢ kuvvetler
vyari dinamik ySnteme g6re hesaplanmistir. (Cercgevelerin
diigey yiiklere gbre hesabi cross ydntemiyle farkli yikleme
durumlari igin yapilmis ve en elverigsiz kesit tesirleri
bulunup, yatay yikler altinda yapilan hesaplar sonucu
bulunan kesit tesirleriyle siiperpoze edilerek kiris
betonarme hesaplari bélim 5 de verilmistir. Kolon ve
perdelerde ayni sekilde yatay ve diisey yiklerin etkileri
sliperpoze edilerek yapilan betonarme hesaplar béliim 6 ‘da

gésterilmistir. Temel sistemi kirigsli radye olarak
se¢ilmis, statik ve Dbetonarme hesaplari boliim 7 ’"de
verilmistir. Merdiven sistemi konsol calisan plak olugp,

2

statik ve betonarme hesaplari bdliim 8 de verilmistir.
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THE DESIGN OF A MULTI-STOREY REINFORCED CONCRETE BUILDING

SUMMARY

In this study as a master thesis a Reinforced
concrete shear wall-frame system construction was
designed. The construction is located in the first
degree Earthquake area, so the carrier system was chosen
considering the effect of lateral loads.

The construction was imagined to be located in the
first degree eartquake.

All the conditions in Reference [l1] were considered
in all steps of the calculations.

All reinforced concrete calculations are according

to code of TS 500 based on ultimate load design, the
statik calculations of the construction was made by
accepting the material as a linear elastic material.
In other words, the static calculations of the
construction was made by accepting the stresses do not
exceed the linear limit of the material under service
loads and during the medium size eartquakes.

At the first chapter the floor system as a slab with
beams on the edges was designed. At the first step load
analysis was made respect to Reference [3].

The loads effected on floors were calculated taking
intz account tha weight of flocors (dead loads) and (live
loads). This loads were transformated into band loads of
two directions.

The static calculations of the floors was made
respect to approximate method specifying in reference

[&4].



In this method moments of rectangular plates
(supported at four edges with beams) is determined by the
help of alpha coefficients given in the table depend on
the condition of the edges.

In chapter four the critic cross section effects due
to lateral eartquake forces were calculated wusing half
dynamic method. By means of this method the special
period of the building was calculated.

This methods is an approximate methods for analysis

of structurs composed of walls with oppenings and
frames.In this method the portions beetween the
oppenings are replaced by fictions frames so the

structure is converted into a system composed of frames
and rigid walls which can be analied by the force
method.

In this force method are obtained through the
solution of a tri-diagonal system of simultaneous
equations.

The number of unknowns are equal to the number of
storeys. In this method unknowns are 16.

The deformations, displacements and internal forces
under effect of lateral loads were obtained by half-
dynamic method specified in Reference [3].

In this method it was accepted that the system is
made of linear elastic material and the masses were
concentrated at certain points called nodes at the middle
of every storey.

At first step the lateral loads eifecting on each
storey at the 1level of the floors were determined by
accepting the €= 1, then the fluxural rigidities of
columns and beams were calculated and given in tables.
After determination of fluxural rigidities the carrier
system were seperated into axes at X and Y directions.

XIV



The <columns’s rigidities were determined by MUTO
method, by formulaes (depending on the position of the
frames) for 1intermediate and first stories. The
columns’s rijidities in every storey were given in the

tables as EZ)i values.

The continuity equatiomns coefficients were abtained
by B and f;, where F; is equal to the divide of one by
the sum of columns and fictive frames’'s rigidities at
"i"th storey. After writing the continuity eguations in
every storey the ¥ unknowns were found out by solving
the tri-diagonal system of simultaneous equations.

By help of X values total sheer forces effect on
every storey were determined , shown in the tables as

Yl'values

The relative and total displacements of every storey
were obtained by dividing total shear forces by total
rigidities of every storey.

The special angular frequancy of the building for
the first ordinary mode was found by

wil=35q*d {/smi*d;® formulae

The special cycle for the first ordinary mode was found
by

T = 2*pi/w

S = 1/[0.8+T-T,] , then the earthguake coefficient ¢
was calculate as;

C=G*K*S*I

T, is the ground period; €, is the earthguake area
coefficient; K is the structure type coefficient

and I is the structure importance

coefficient.
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The real lateral forces acting on the building were
calculating by the formula:

Fi = C*W*(Wi*hi)/(EWi*hi)

W is the total weight of the building , Wi is the weight
of the i. storey

Afterwords the same calculations was repeated and
the real moment and shear force diagrammes were obtained
for fictitious system.

The columns’s down, up end moments were found by
MUTO method’s formulaes depend on y3 values. In the
column-beam connections these moments were distributed
respect to beams’s rigidities.

At the fifth chapter the beams were disigned. At
the first step the static calculations of the beams under
vertical loads were made by cross method for various
inconvenient loading positions and the most inconvenient
effects were foundj;at the second step the vertical
effects were superimposed with lateral ones.

At the third step the reinforced concrete
calculations were made by help of [6] and [7].

For some of tie beams the redistribution of the
beams were made according to Reference [4]

At the sixth chapter the columns and shear walls
were designed. At the first step the lateral and
vertical effects were superimposed, then reinforced
concrete calculations of columns and shear walls were
done according to reference [6].

At the seventh step the foundation were designed.
The system of foundation was chosen as general mat
footing with beams. Then the ground tension was
controlled not to exceed the limit stress of the ground
under vertical normal forces.
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The static calculations of the foundations plates
was performed by considering them as floor plates. The
beams of the general mat were statically calculated by
concidering them as floor beams. In this calculation the
general mat foundations was considered rigid.

At the eighth chapter the ladder were designed as a
plate system ladder.

The static and reinforced concrete calculations
of these parts were given.
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BOLOM 1 GiRis

Mimari plani sekil 1-1 ve tasiyici sistemi sekil 1-2
de verilen bina , her katinda konut amag¢li doért daire

bulunan 16 katli bir binadir. Kat yiksekligi her katta
2

2.8 m , eni 18 m boyu 22 m olup yaklasik 400 m
sahiptir. DOseme sistemi kirisli dbésemedir. Tasiyici
sistem olarak cerceve - perde sistemi secilmis ve sistem

her iki eksene gdre simetriktir. Kolon ©boyutlari her ig¢
katta bir degismektedir. Kirig boyutlara 20/60 cm
secilmistir. Zemin cinsi olarak ¢akilli-kum secgilmistir.

Zemin hakim peryodu O0.45 sn ve emniyet gerilmesi 28 t/af
olarak alindui. Bina birinci derece deprem bdlgesinde
insa edilecegi farzedilerek projelendirilmesi
istenmigtir. Cati tipi olarak %33 meyilli {fizeri kiremit
kaplamali1 ahsap oturtma catidair. Duvarlarda delikli
tugla kullanildax. Déseme kaplamasi olarak oda ve
salonlarda ahgap parke, 1slak hacim, koridorlar, balkon
ve merdivenler mermer olarak segilmigtir. Betonarmede

malzeme olarak BS20 -BGIIIa , dosemelerde BCI secilmis.

Bina 1. derece deprem bdlgesi oldugundan hesaplar
kaynak [1l]'e gbre yapilmistir. Binanin yatay yiliklere gore

hesabi kaynak [2]'ye gOre vapilarak bdélim 4 te

verilmigtir. Birinci bdélimde verilen yikler kaynak
[3]’ten alinmistir. Dbseme hesaplari kaynak [&4]'te
verilen vaklasik yonteme gdre yvapilmistir. Yapinin

peryodu kaynak [S5]’e gbre yapilmisgstir. Bdlim 6 da kolon
ve perde betonarme hesaplari kaynak [6] ve [7]'ye gore
yvapildi. Kirislerin diisey yiikler altindaki hesabinda
kaynak [8]’'den faydalanildxi.
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BOLGM 2 YUK ANALiZi VE DOSEME HESABI

2.1 Yik analizi

Yiilk analizi icin ©nce sehim kontrolu yapilarak dSgeme

kalinligi secilmistir.

En elverissiz ddsemede sehim kontrolu:
m = kglk = 6.365/3.76 = 1.69

«,=0.8171,;,-1910 xg/ cn 2
B=0U.UY Lyy=616 .5

) 1 yp ( BUU +Bf 4 4
36000 +5000 =B«( 1+%,)

h; 12

Tek dogrultuda calisan désemelerde hf > In/35 =140/35 = 4 cm.
Dogeme kalinligi h t==12 cm

Cat1i Kati DOgsemeleri:

Plastik astarli musamba 0.2*0.015 = 0.0030 t/m2

Is1 yalitima 5 *0.0015 = 0.0075 t/m2

Sap + tesviye betonu 5 *0.022 = 0.110 t/m2

B.A doseme 12 *0.025 = 0.300 t/m2

Siva 2 *0.02 =0.04 t/m2

Cati 6zagirliga = 0,120 t/m2
+

g = 0.581 t/m2
kar yiki = 0.075 t/m2
+

B= 1.4*0.581+1.6%0.075 = 0.933 t/m2
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Normal, zemin ve bodrum kati dﬁsemelefi

Oda ve salonlar:

Ahsap parke 2*0.008 = 0.016 t/m2

Sap+tesviye betonu 5*0.022 = 0.110 t/m2

B.A dbseme 12*0.025 = 0.3 t/m2

Siva 2*0.02 = 0.046 t/m2
+

g = 0.466 t/m2
B =1.4*0.466+1.6%0.2 = 0.972 t/m2
Yarim tugla duvar tasiyan(bodrum katta) dosemede; g=0.2+0.15 = 0.35
t/m2, BFl.4*0.466+1.6%0.35 = 1.21 t/m2

Digiikk doseme

Mermer 3*%*0.028 = 0.084 t/m2
Sap + tesviye betonu 5*%0.022 = 0.11 t€/m2
Curuf 48*0.01 = 0.48 t/m2
B.A ddseme 12*0.025 = 0.30 t/m2
Siva 2*0.02 = 0.04 t/m2

+____.__
g = 1.014 £/m2
f = 1.4*1.014+1.6%0.2 = 1.74 t/m2
Yarim tugla duvar tasiyan dogsemede; g=0.2+0.15= 0.35 t/m2
B = 1.4*1.014+1.6%0.35 = 1.980 t/m2

Koridor . mutfak ve giris holii

mermer 3*0.028 = 0.084 t/m2

Sap+tesviye betonu 5*%*0.022 = 0.110 t/m2

B.A doseme 12*0.025 = 0.30 t/m2

Siva 2*0.02 = 0.04 t}m2
+

g = 0.534 t/m2
B = 1.4*0.534+1.6*0.2 = 1.068 t/m2



ugs .H\ :-J.IE
juswomw JI1v33U BPIBUSIY ZI1SHIaINSmiy
Juswow JTitzod BpUISEBIIO AT[YIIV=ljR

luswow jJije3ou epIiBuUSaYy [[Y2INS= K

~~A¥v de D =H

Tie[deSO SWIBRUOIDY DA HIIBIS 2WasQU - Z

== 0 %10 | 98270 == 08001 99070 == 1 60°0] 810 == | §T0°0 | &s0°0 (498! 507 T1¢ . W1t
65070 § 060°0 | 611°0 | §4%0°0{ 690°0 | 060°0{ EE0°0{ 6%0°0) 3070 | sz0'0 | £€0°0 | 6%0°0 00°? BIT | §'1%2 . 11/
=~ 88070 [ 10070 =) W00 L Th0COF 04070 | 090°0) 1800 | £20°0 | SE0°0 [ (%0°0 01°1 041 1! . (414
== 1 0720 § 16770 == 81004 €£0°0 == 1 9090 67570 S- | 94070 09070 | €8T wy f §Ti08 . 012
- b BEYTO ) TIS°0 --| 80y Le0t0 == 98870 0150 ==} ST0T0 . EE0°0 50°1 Loy | 5792y . 607
V0 ¢ Lo | ez o) seo'of t€soto | 1000 _ == 1 B0T°0| (LET°D == ] T80°0 | 14070 §9°1 601 |7 1Ie . 107
== | UI9°0 | 16870 == 1s0°0§ 69070 =1 6TET0 | SEv0 == 1 S10°0 ] €E0°0 69°1 3.8 | 6799 . S0
== | 980 | 86170 == ST0°0 | te0to == 1 BYET0| 09%°0 == | 6070 | T180°0 (1901 604 Tt . 0%
== TR0 18%°0 == 0| SS0°0 il B (1A B B L TAN == | 820°0 ) EEOTO | 0y BOE §  SULEY . (14
el A T I AN | == 9E0T0 | 8h0°0 == 89170} 122°0 == ] ST0°0 | EED°D 97°1 Bt | S'ufE} te6t0 (44

LILY] ufuy LTLE gfu]
1 4 " 0 0 0 tR 4! N 0 0 0 L b LB ) of
*3op £ *Jop X | 1 & pd | Imadoq

Tqesof q13els swesgq Tiey IIeh T ¢ olqel



B92°0 | 8670 | 62670 { LE0'O ) 5070 €00 tsro| e9zvof sseto | szoto | ctoto | svoro 161 107 a1 W Y11
IL1°0 | 8170 f ThZ°0 | 6%0°0 | %00} 8600 1L0°0| 8010 == | 67070 | %5070 -- 001 BIT Y STIve | ohl'1 34!
6%0°0 | EL0°0 | 16070 ) S20°0 | (Lo0 | 640 0§ ssoto| esoco| trito | ezoto | zvwc0 | 9s0c0 01 081 1131 . i
aadl B A TAR (I A ] == ST0°0 | EE0U0 -~ S9%T0 ) 909°0 == 9%0°0 | 08070 (81 Uy | §°i0¢ . 01t
== | Y0 | 8890 -1 8oy Le0'0 = b To ] heso == | §20°0 [ CE0'D. S0°1 Loy | S°9Th 1 880°1 601
BIE'0 | hiv'0 =1 Sh0T0 ) 19070 == S0TTO ) TIET0( O1%°0 [ 620°0 | %%0°'0 | 85070 89°1 681 e | 086°% {ot
a4 O YT == hS0T0 ) ELOCOf 68T°0 | 92470 €95T0 | 17070 | TE0°0 | 140°0 69°1 9Lt | 57989 . 801
BLT°0 | yIvo == 620°0 | yh0°0 -- == LY 6%9°0 ==} 15070 | 690°0 W 60Y T1E . 501
987°0 | EERTO | TLSTO | TEOCO Y L%0'0D | 290°0 == 98TT0 | SLE°0 = ) TE0°0 | T1h0°0 § 0Tv°Y g0t | GLEY . £01
== | 18070 § S8€°0 == st0T0 | 8%0°¢ == w0 ofTo == | §70°0 | 6070 §7°1 89T | ST9EE Y 60 01

LTAY) LYL D} LY L1 ¥ . ‘
iR 4. 4] 0 0 0 ¥ 4] ] 0 0 0 b} ¥D 1 oN
*30p £ *§op 1 L i1 1] pd | 9makoqg

TqessH YI3eIS PwWesQ@ 3I®Y [BWIONZ Z Oolqe]

139[2wWasQ( 3ey [BWION



6%0°0 1 LL0°0 | L6070 | STDTO | LE0°O | 6%0°O |} SS0OD§ EBOTO| ILID | BZOTO | %070 | 95070 01t 081 9E1 1 8%0°1 510
892°0 | 86070 | 67570 | 60O S50°0 ) EL0TO [ IBTTO{ @970 SSETO | ST0TO | LEOTO | 6%0°0 1871 402 e o't 610
120°0 | 81°0 ] I%2°0 [ 6%°0 | %L0°0| 860°0 : [0 8o0f'o == 1 62070 | %070 - 007 BIT | 13T | o0%l'1 810
== Y80 L1870 == 5070 | OL0CO | SSETO} 62270 EOLTO | [20°0 | TE0'O | 1%0°0 191 £92 | 6792 . y10

pall R A T N BTN == EE0°O | 99070 | == SBITO| wvEvo -- 1 S20°0 | EED°O i £97 | S°L0E | 890'1 £10

== | 4670 | 69771 so| ¥S0°0 | ELOTOft 65ETO§ O€STO| TOL°0 | Tz0°0 | 100T0 { 1400 69°1 918 | §°9E9 ﬁ%w_ Y600

== | 50| EEECD -- ] §0°0 | £E0°D == S9rC0 9090 == 85070 f 09070 £6°1 Wy y sLoe . 010

== S6%°0 | §59°D == 820°0 | 16070 == 0 vestD — | oo | e0r0t] o oy | S92 890°1 600
BIE'0 | M%'0 =-b sh0t0 | 19000 == 1 S0T°0 | TTETO| 01870 | 62070 | %¥0T0 | 850°0 59°1 681 e | osst 100
ail B4 VAN I AT =-f YS0T0 L ELOTOF 68770 F 9ThTO| t9ST0 | 1700 | IEOTO | 1w0'0 69§ LIL B Y s 500
Leo | oyreo == B0} wot0 -- == 6480 6%9°0 == | 15070 ) 69070 el b0y TTe . 500
987°0 | EEYTO | TLSTOQ TEOCO | Lv0'O | 900 | == 98TT0 | 8LE'0 == TE0°0 | TY0COOf 0% BOE | &TiEY . £00
== 16270 | §SE°0 == 9E0t0 | 8%0°0 m == W0 08270 == 1 §20°0 1 EED°D 92°1 B9T | ST9EE | TL6°D 100

LTL}] 1y | LT} B] LR B] LTLY]

1] W w| O D | D | ow w{ uw|f O D | D 0 w| oN
‘$op £ W "3op X u £ 11 pd | awsdoq

Tqes9d NTIv1S 2wWasQQ 1I8Y wWnipog g g O[gel

1I9[oWasQ(Q 18) @Wnipog



9

Tek dogrultuda calisan désemelerin hesabi
D206 dosemesinin hesabi

m=401/137.5=2.91 > 2

1. Durum 2. Durum

N 'y AN l
X & S x

r=0.933 t/m’
1. Durum: x=x'=-ql/12=~0.147 tm M,=ql’ /24=0.073 tm
2. durum: x=q178=—0.22 tm M1=9ql’/128=0.124 tm

En elverissiz durum: x=-0.22 tm, Mm=0.124 tm,x’'=-0.147

D211 dOsemesinin hesabi:

L9 42 4 . 99

7 A q 1
-l — 11 — 1
\% \ l _{_ S AN =
! ! i \
! ? | N Q
| | i N
' : N
R ! / .
L1 =11 11

e 136 e 350 L 136..

s * A 1

n=0.933 t/m’

1-1 kesitinde x=-ql1/12=-0.152 tm M,=ql’ /24=0.076 tm
2-2 kesitinde x=-ql1/8=-0.229 tm M,=9ql’/128=0.129 tm
3-3 kesitinde x=0 Meql '/8=0.229 tm

My My
1-1 kesiti 2-2 kesiti 3-3 kesiti

XMX X%Wx XS X
MX

En elverissiz durum: x=-0.229 tm M=0.229 tm

tm
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D109 ve D009 DOsemesinin Hesaba
—)

m

ex
o077 = I;:o19 ly= 4.07

&Y

4 b=,=4.265 i

L x
Y

£ =

_4.265 _ 3 _ 0.19 .
——WV—-104=1,Q . =O)

a__
I, 4265

-2 - 3282 1 m,y-21 .3 mp,-11 .8

X

“May-11 .36 , -Map-19 . 61

h=2.8-0.12=2.68 , p=0.3%*2.68=0.804 t/m
K=p*a*b=0.804*%0.19%4.265=0.652

M=K/m; , M{=0.652/21.3=0.031 , M;=0.652/11.8=0.055 tm
My=-0.652/11.36=~0.057 , My=-0.652/19.61=-0.033 tm

Siiperpozisyon:

x dogrultusunda:

Yayili yikten olusan M ; =0.584 M;=0.442 (tablo 2)
Duvardan olusan My=0.031 M.=0.057
M:=0.442+0.031=0.473 tm (a¢iklik momenti)

Miy= ~ 0.584-0.057=-0.641 tm(mesnet momenti)

Y dogrultusunda:

Yayili yikten olugsan M=0.655 M;=0.495 (tablo 2)
Duvardan olusan M=0.055 M. =0.033

M =0.495+0.055=0.55 tm M;=~ 0.655-0.033=-0.688 tm
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D106 ve D006 disemesinin hesaba
P#1.068 t/m’® m=401/137.5=2.91 > 2
Elverissiz degerler:x=-0.252 tm M =0.142 tm x’'=-0.168 tm

D111 ve DO1ll dSsemesinin hesaba
D211 ile ayni, sadece yilk degisiyor. Pg=1.068 t/m’
Elverissiz degerler: x=-0.262 tm , My=0.262 tm

D015 dOsemesinin hesaba
m=311/119=2.61 > 2 P¢=1.308 t/m’
x=-q1'/8=-0.232 tm M,=9ql’ /128=0.130 tm

D017 dosemesinin hesabi
m=307.5/144=2.13 >2 B =1.068 t/m
x=-q1)/12=-0.185 tm

My=ql’ /24=0.092 tm

D018 dosemesinin hesabi
m=426.5/144=2.96>2 P¢=1.068 t/m’
x=-ql'/12=-0.185 tm

M:=ql’ /24=0.092 tm

Moment Dengelemeleri:

M > 0.8M; ise M ;’e gbre mesnette hesap yapilir.

M ;<0.8 ise A 1=2/3*(M; -M) momenti doseme

rijitlikleri oraninda dagitilir. Sonugta biiyik momente
gbre hesap yapilir.
% dogrultusunda D202-D203 de dengeleme:

Mpin /Maar=0.221/0.292=0.76<0.8 ,n=0.45, r;=0.55
M =0.221+2/3%(0.292-0.221)*0.45=0.242 tm
M;=0.292-2/3%(0.292-0.221)%0.55=0.266 tm ise M, =0.266 tm
Bitiin dosemelerde moment dengelemesi benzer sekilde

yapilmistair.
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KONSOLLAR:
a-) Sacaklar

Fd

/
H4REEN

Y

jra
& -

g=0.933tlm2(gat1 dosemesinden)
1=0.60 m icin M=0.933*%(0.60)72=0.168 tm
1=1.00 m icin M=0.933*1%2=0.467 tn

b-)Balkonlar

D101: Py P
4 o
AEE4EEEN =
IMMEm
L 1.55 m 4k
Yik Analizi: 1
Mermer 3*0.028=0.084 t/m2
Sap+tesviye bet. 5%¥0.022=0.11 t/m2
B.A dbseme 12*0.025=0.3 t/m2
Siva 2*0.02 =0.04 t/m2
+ ————————————

g=0.534 t/m2
p=1.4*0.534+1.6*0.500=1.548 t/m2
p’=1*0.2=0.2 t(1 m yikseklikteki yarim tugla duvar)
1=1.55 m icin:
M=l.548*(1.55)72+0.2*(1.55-0.0Q?)=20§61 tm

D108(Tugla duvar tasivan)

q %
2 o P
/ L
N 2 —
(3 B
1
0.045 m
B=1.548 t/m2 i 1. 54 m 1030, m
* T

P’=0.8%*1%0.2=0.16 t

P’'=1%2.68%0.2=0.536 t/m
M=1.548%(1.54)72+0.16*(1.54-0.045)+0.536*(1.84)"/2=2.98
t/m

1=2.10 icin M=3.82 tm A#1.96 cm’

Ann=2.79 cm’ (@ 8/18), Secilen & ¢ 10 (3.14 cm’)
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Tablo 2.4 Gati kati ddsemesinin aciklik donati hesab:

Dogene iX(tn) dr(ca) | As(Gerekli) | As(sze¢ilen)
0 Hy(ta) | dy(cm) | cal/n O (anyeieny |22
B202 0,168 9.5 1,944 3/18 2.1%
9,262 10,8 1.2 8116 .18
0203 0,221 9.9 1,247 418 2,18
4,31t 0.5 1.48 8116 1.1k
D204 1.348 18.5 1,11 8116 114
0.226 9.5 1.28 8118 .19
B20s 4.32¢ 9.5 1.86 8118 2.1¢8
4.673 14.5 .89 8118 1.39
B206 0.12% 10,5 0,621 3413.5 .12
oo - Dagitaa 6]25 1.11
p207 0,103 9.5 0,58 4118 2,14
§.117 18.5 4.408 2116 1,18
§209 1.1868 9.9 2.2 8118 2.19
0,433 10.§ 2,22 8116 114
p210 .406 14.3 2.01 8116 1,14
0.220 9.5 1,26 8418 2.19
pitt === - Dagitaa §{28 L13
0,229 10.5 1.16 8/11.5 .12
B2 | 0,060 10,5 0.30 8118 .14
0,053 9.9 0,298 3/18 2.19
p213 0,048 9.5 0,213 8118 214
4,099 14.8 0.46 8116 1.14
Bils 0.097 9.5 0.58 8418 2,19
0,184 19.5 4 0.98 8116 3,14

Gift dogrultuda caligan dSgeme: Kisa ydnde [ »=0.0025,

uzun yonde P 1:=0.0015. Momenti biiyiik olan ydéndeki

donati alta yerlegtirilir.d=h-1.5=12-1.5=10.5 cm
&)Hx ise dy =]10.5 N d] -dy-1.0-9.5

£ < 1.5hm=18 cm ve 20 cm sartlari saglanmisgtir.

Tek do#rultuda caligan diégemede ; O 11:=0.0030
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Tablo 2.5 Gati kati dbsemesinin mesnet donati hesabi

Nesnet | Yan | X d is As(mevcut) As(EK) (en2)
Yo ta T ] cnl cxl Gerekli Segilen

®  (an)/t(cn)
201-202 | x 0.22 | 10.5 | 1,13 | 2.79/2s1.40 -=-
202-209 § 2 0.26 | 10.5 | 1.36 ] 2.79%2)2=2.79 -=-
208-202 | y 0.46 | 10.5 {2.41 | 3.14/21.57 0.8 8/33(1.52)
203-204 | 3 0.39 | 10.5 J2.01 | (2,79+3.14)/2=2.96 | --- ==
201-203 | y 0.48 | 10.5 }2,51 | 3.14/2s1.57 0.94 8/33(1.52)
203-208 { y 0.76 | 10.5 [3.99 (3.1443.59)/2=3.36 | 0.63 8/13(1.59)
204-206 | x .46 § 10.5 | 2.37 | 3.14%2/2e3.14 --- -—=
101-204 | y 0.30 | 10.5 §1.52 | 3.14/2=1.57 --- ==
201-205 | x 0.43 | 10.5 }2.23 | 2.79/2=1.40 0.83 8/33(1.52)
205-206 | x 0.4 § 10.5 |2.09 ] (2.79+43.72)/2=3,26 | --- -
205-208 | y 0,79 | 10.5 | &1 ] (3.5943.14)/2=3.37 | 0.74 8433(1.52)
206-207 | x 0.3 | 10.5 |2.01 {3.72+2,79) /223,26 | ~-~ ===
201-207 | x 0.14 | 10.5 }0.69 | 2.79%2)2s1.40 = o
208-209 | x 0.51 § 10.5 | 2.6 | 2.79/2=1.40 1.23 8133(1.52)
209-210 | x 6.51 1 10.5 12,73 | (2.79+).14)}2=2.96 | --- =
210-212 | x 0.62 1 10.5 J2.16 | 3.14%2)2s3.14 === —
11-212 1 y 0.17 | 10.5 J0.88 | (3.72¢1.86))222.79 | --- -
AU2-213 ] v 0.10 | 10.5 |0.51 § (2.79+1.14)/2=2.96 | --- ==
I-214 | y 0.22 | 10.5 {1.13 | 3.14%2)2=3.14 --- ==
2064 b 0.15 | 10.5 [ 0.75 | (3.72+42.79}/2=3.26 | --- -—-
-214
214-214 | x 0.13 | 10.5 §0.65 | 2.79*2/2=2.79 o ---
2s-214 | y 0.30 | 10.5 {1.52 | (3.1442.79)[2=2.96 | --- -




Tablo 2.6 Normal
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kat dbdsemesinin agiklik donatisi

pigene Nx dzx is As{segilen)
bo (ta) {cn) calln
v i ® (mn)it(en) catle
(tz) {cn)
102 0.174 3.5 0.98 818 2.19
9.251 10.5 1.28 8116 1.14
101 0,286 9.5 1.62 8/18 2.1%
.43 10.5 2,21 816 1.14
104 0.479 10.5 .47 8)16 1.14
0.414 3.5 2,38 §/18 .19
105 0.426 9.5 1.43 8§18 .19
0,742 10.5 3.87 8/13 3.87
106 0.142 10.5 0.72 8/13.5 1.1
=== === Dag. 6{25 1.13
107 0.311 9.5 1.76 8118 2.79
0.474 10.5 1.44 8/16 1.14
109 0.473 9.5 2,70 8118 .19
0.55 10.5 2.83 8/16 1.14
110 0.517 10.5 2.67 8/16 3.14
0.211 9.5 1.53 818 1.1%
i1 Bag. | 6)25 1.13
4.262 10.5 1.34 8111.5 3.72
112 0.083 10.5 0.42 8/16 3.14
0.071 9.5 0.41 8/18 .19
113 0,108 9.5 .60 818 .79
0.182 10.5 0.92 8116 3.14
114 0.268 9.% 1.51 8118 1.19
§.398 10.5 2.04 816 3.1%
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Tablo 2.7 Normal kat dbésemesinin mesnet donatisz

Heszet Ton | X d s As As(EK)
Bo {ta) {cn) tﬁi;?ﬂl) ((::;"mt) —
Gerekli | Segilea
<D {am}jt{cn)
101-102 X 2461 1 14,5 111,48 2.18/2=21,40 _11.58 1017(11.22}
102-103 I 0.328 1 10,5 11.68 2,1912(2.19) so= ===
101-142 1 2,161 1 10,5 111,98 1.14/2=1.57 10,41 1017.5(10.41)
102-145 4 0.876 1 10.5 1 4.58 (1.16+3.87312=3.5 | 1.08 813341,52)
103-10& | 1 0.566 § 10.9 | 2.81 (2,19+3,14)=2,97 ao= n==
143 0.286 1 10.9 V1,46 1.142=1.57 ~== o==
1431-106 3 4,872 1 10,8 12,96 1. 1442=1,51 1,19 84150119}
105-104 X 0.6¢ 10,8 11,37 1.14*2}2e7,14 0.21 8113(1.52)
184 3 8,213 1 10,5 11,39 2.7912=1,4Q Sa= ==
106-10% 4 0.5% 10,8 ).2.84 {3.7243,14) /23,43 e ===
106-114 ] 0,311 1. 14,5 1,10 2.7912=1,50 2.30 8{15(1.35)
107 X 6,205 1 10.5 11,04 2.19)2=1,40 et Xl
107-182 X 0,510 ¥ 10,5 12,10 2.18%242=2 .19 s== ===
107 i 0,318 1 10,5 ] 1,63 1.144221.57 ne= ot
[ 108-109 ! x 2.98 18,5 1 17,48 2.19}3=1,40 16,08 1217116,16)
109-1190 X 0,650 1 10,5 11,31 (2,941 14) 22,86 | 4,41 A133(1.52)
105 ) 4 0,289 1 10.5 J1.48 2.1%)2=1.40 .08 813341.52)
g 108-106 X 0,526 1 10,5 12,72 (2.5141.12)12=1.12 -~ ===
105-109 4 0,894 1 10,5 } &, 68 (3.87+1,14)]2=3.50 § 1.18 37331(1.52)
110-111 b4 (.806 ¥ 10,5 13,14 3.14)201,57 1.5 8115¢1.15)
111 3 0,176 ¢ 10.5 10,88 1.1242=1.86 == ===
11-112 i 0.239 1105 11.22 {3,1242479}) [ 23,26 == e
113-114 ¥ A 0,454 1 10.5 12,36 3.14%202=3 14 o=- o=~
114-11% X 9,355 1 10,8 }1.82 2.19%212=2 .74 = mos
114 i 0,268 1 10.5 1 1.17 1,14/2=1.51 e ===
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Tablo 2.8 Bodrum kat ddsemesinin aciklik donatisi

Dogese | Nx(tm) | dx{cm) | As{ca2fu) |As(secilen)
¥o
By(ta) | dy{ca) ¢ (an)ft{cn) callm
002 0.174 4.5 0.98 4718 2.14
4,251 10,5 128 8116 .14
003 4,286 9.5 1.62 3118 2.19
0,433 10.5 2.23 g116 .18
004 0,419 10.5 2.41 816 .14
0,414 9.5 2.36 318 2,14
005 0,426 9.5 2,43 818 2. 18
(LY 10.5% 1.417 8413 1.41
006 0,142 10,3 0.12 8/13.5 1.12
et === Bag. 6/25 .13
007 0,111 1 9.9 1.6 8118 2.14
0.474 10.5 2.4k 8/16 .14
009 0413 9.3 2.10 818 2.14
0,5% 10,5 2.41 81186 1,14
010 0,511 16,5 2.61 8/16 114
0,211 1 4.5 1.5 818 2,14
011 —— aun Dag, 6)28 » 113
0,262 16.95 1.34 8113.8 . .12
0054 0,530 9.5 1.04 4116.5 1.0%
0,924 18.% i, 8k 4110 .03
013 4,204 9.5 1,18 818 2,19
0,295 10,5 1.51 8116 114
014 0.25% 9.5 1.4% 8118 2.19
0,456 1 14,5 2,398 8116 114
815 i 14,8 4,42 411§ 1.1%
0,013 4.5 0.41 a1 2,18
016 4,108 9.5 .60 818 2.1%
0,182 1 10,5 0.92 8{16 3,14




Tablo 2.8 Ek Bodrum
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kat dbsemesinin aciklik donatisi

Digese Ix{tn) dx(cm) As(cal/n) As{segilen)
o
Ny{ta) dy{cm) Q) (an) [t(cn) cnlla
011 ana ——= Dagitga £128 1.13
4.092 10,5 0.47 8113.5 .12
018 === P Bagitad 6125 1.13
4,092 10.5 0.47 3/11.5 1.12
019 0,268 9.5 1,81 4418 2.19
0.398 10.5 2.04 8116 114

Tablo 2.9 Normal kat dbsemelerinden farklai olan bodrum

kat dbsemelerinin donati hesabi

Hesaet yoo | 1 d ks As{mevcut) As{EK)
Ho {tn) {cm) {cn2)
Gerekii | Segilen
q) {ma}]t{cx)

003-0054 ! ¥ 1.046 1 16,5 15,51 {3.1645,0%) 224,08 1.63 8133(1,52)

005A-018 4 1.069 1 10,8 5.51 {5.0343.15)/2=4.08 1.43 8133(1.52)

006-0054 ¢ 0,409 110,58 12,10 {1.72+31.05)12=%.18 =c= e

013-011 ¥y 0.292 110,35 1.4¢ (1.16+1.72))2=3,41 n=- il

013-01¢ X 0,341 1 10,5 1,14 2.79%21222,74 o== m==

01§ b4 0,185 } 10.§ 8.79 7,19/2=1 40 === ==

014-019 ¥ 0,440 1 10,5 2,28 (1,143,721 )21, 43 === ~==
i{_018-0054 | ¥ 1.05 1 10.5 14.53 (3,7245.033/2=4.37 | --- =




BOLOGM 3 KiRi§ YOKLERININ HESABI

Gatai kati kirigleri

2
] R:PdeM

R= Ryl (241,74

1.

4 7
K201'e aktarilan yiikler
Kirigler (20cm*60cm)

ic duvarlar:9°luk duvar 200 kg/cm’,19’1luk duvar 300
kg/cw . Dis duvarlar: 29°luk duvar 450 kglcm2

AT R /D03 308 74377
AT K201 TB
! 1= 437° !
# A
Sabit yikten: )
Kirisgs Oz agirliga (0.48*0;20*2.5*4.375) =}.05 tom
D203 ddgemesi 0.581%3.08*(2*4.,375~3.08)/4 =2.537 ton
Sagaktan gelen(D201) 4.375*0.70*0.581 =].779 ton
fomm e
5.366 ton
AmB = 5,366/2=2.683 ton
Hareketli yikten:
D203 dosemesi 0.075*2 08(2%4.375-3.08)/4=0.327 ton
Sacaktan(D201) 4,.375*0.70*0.075 =0.230 ton
fmmmmmm e
0.557 ton
A=B ¢=0.557/2=0.279 ton g=(Ay +B) /1=5.366/4.375=1.227 t/m
q=(A+B ¢)/1=0.557/4.375=0.127 ¢t/m. Diger kiriglerin

hesabi benzer sekilde yapilarak tabloda gdsterilmigtir.
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Tablo 3.1 ¢Gati kati kirislerime aktarilan yikler

ki 1 3 Boge Ag Bg R Aq Bq g g
tig [ a kirig peden t £ Digene t t tla | tiw
0.24%1 | Gelen Hareket
ton (R) i yik

N0 £ £

01 4,37 §1.0§ 2203 .53 1.68 2.68 ]0.32 0.21 [0.27 1.22 1 0.12
1201 1.18 0,23

202 1.11 10.74 D204 1.40 1.71 1.71 }0.18 0.17 10.17 1.1 0.11
120] 1,26 4.18

203 1.36 [ 0.81 D202 1.57 2.19 2.86 10.20 0.23 10.31 1.49 ] 0.16
1208 2,68 0.3&

205 1.37 10.23 D203 0.55 0.77 0.58 10.07 6.08 10.05 6.98 | 0.09
1206 0,69 0,09

207 5,26 §1.02 D203 4,01 1.59 4,08 10.52 0.40 ]0.46 1.80 ] 0.20
1204 2.63 0,34

208 1.70 § 0.41 D205 0.84 1.04 1.06 ]6.11 0.11 10.11 1.23 ] 0.13
D210 0.84 g.11

209 1.37 1 0.31 D206 0.21 0.70 | 0.45 [0.03% 0.07 {0.04 | 0.84 | 0.08
D214 55 0.07

216 4,25 11.02 p211 1.12 .31 1,31 16.22 g.11 i1 .65 ! 4.05

i1 1.36 10.32 p21t 0.41 .55 0.55 }40.05 0.0 10,08 0.76 | 0.06
1212 0,21 0.0}

212 1.1 } 0,42 21l .11 0.5 .56 140,09 0.0 10,04 0.65 1 04.05

13 1.36 ]0.33 p212 0.21 0.49 | 0.56 |0.03 0.03 10,06 | 0.60 | 0.0
p213 0,36 0,04

214 1.37 10. p214 8.27 0.44 | 0.46 ]0.03 4.03 10.03 0.64 | 0.08
D206 0,21 o 0,03

229 1.19 10,28 3213 0.21 .24 .26 10,03 0.01 16,01 0.51 1 0.02

15 3.11 J0.7% §213 0.83 1.4) 1.43 }6.08 0.13 J0.12 | 0.84 { 0.08
D214 1.24 0.16
K229 0,26 0,01

211 2.60 ]0.6% 9202 1.04 1.39 1.39 j0.13 0.14 10.1¢ 1.03 1 0.10
1201 1.09 0.1%

218 3.76 160.90 D205 .05 1.2% 2.24 10.95 0.23 10.23 1.19 | 0.12
pagr 153 0.20

219 5,07 10.98 D209 2.40 2.99 2,99 10.31 0.32 }0.32 1.47 ] 0.16
§208 2,60 0.13

1 4,07 10.98 D209 2.40 2.92 2.82 ]0.31 0.30 10.30 1.38 1 0.15
D219 2.26 0.29
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Tablo3.1 EK GQati kati kiriglerine aktarilan yiikler
ko]l R Dige ig Bg R Aq Bq g q
rig |1 kirig | seden t t Digese |t t tin | tia
o 0.26*1 { Gelen Hareket
t R i yik
£ t
222 1131.10 | 0.7¢4 D205 | 2.05 ] 1.93 ) 1.93 | 0.26 0.20 10.20 | 1.241 0.13
02064 | 1.06 0.1%
223 11,16 | 0.90 D205 | 2.05 | 2.1& | 2.14 ) Q.26 0.22 0,22 | l.14) 0.12
D206 | 1.13 0.17
224 11.26 1 0.30 D206 | 0.36 | 0.57 | 0.56 | 0.05 0.05 0,05 | .89 0.08
D204 .46 0.06
125 12,08 | 0.50 D206 | 0.68 | 0.9% | 0.83 |0.09 0.09 }{0.08 | 0.871 0.08
BLé ] 0.60 0.08
226 |4.09 | 0.98 B210 | 2.86 ) 2.99 J 2.6 }0.97 0.30 }0.25 | 1.1 0.12
D211 | 0.28 0.04
p212 | 0.32 0.04
D213 | 0.20 0.03
K211 ] 0.45 0.04
K213 | 0.49 0.04
221 2,75 | 0.66 D206 | 0.96 | 1.26 | 1.36 | 0.12 0.12 }0.1% | 0.96 ] 0.09
D207 | 1.01 0.13
128 1.5 0.36 B207 | 0.34 ] 0.35 1 0.35 §0.04 0.02 J0.02 | 0.477 0.03
230 §1.29 } o.n7 DAty | 1.21 | 2.26 | 2.57 {0.15 0.19 ]0.20 | 0.61) 0.05
K25 ] 2.85 0.24
291 J1.89 } 0.45 B207 | 1.04 | 0.74 ] 0.74 0.06 J0.06 | 0.79] 0.07
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Tablo 3.2 Normal kat kiriglerine aktarilan yiikler

ki I | | Dige Ag ig RD6 | Aq 3q g q
rig | ki Duvar | aeden t t geme | ¢ t tin [ t/n
1] rig | 0.44*] ] Gelen Hare
0.26 ] 0.66%*1 | R ket
' 0.99*1 | ¢ 1
t t yik
t
101 | 4371 1,09 ] 4.93 P03 1 2.16 1377 ) 311 ) 0.87 ) 0.4 ) O.44 | 1,72 ]0.20
102 ¢ 31171 0.75] 3.08 D204 [ 113 2,47 | 2471 0.48 7 0.24 1 0.26 } 1,59 | 0.15
103 | 3.361 0.81 | --- D102 11.26 j1.84 | 2.36 ) 1.27 1 0.62 | 0.84 ] 1.25 ] 0.83
D105 2.12 2.13
105 | 1.38] 6.33 ) 0.7 D103 ] 0.44 JO.55 § 0.41 ) 0.19] 0.17 ] .11 ] 0.69 ] 0.21
: 3146 9,25 3,489
107 | 6,271 1.021] 1.88 D105  13.23 J4 11 ) 4500 1.39) 1,06 ) 1,23 ) 2.02 ) 0.54
0.08 D104 2.43 A1
108 | 1.70] 0.41 ] --- p10S J0.67 [0.85 | 1.10] 0.29 ] 0.26 | 0.33 ] 1.15 ] 0.34
kap1 { 0.11 p1id 0.8 0.28
109 { 1,38 6,33 ] ~--- D166 §0.25 [0.63 | 0.46 0,091 0.17 | Q.11 6.79 | 0.21
1114 0.51 4.19
10 | 4.2641 1.02 ) --- Dill 1 0.91 |1.66 } 1.66 | 0.34 ) 0.63 ] 0.63 ) 0.78 | 0.29
Berd, | 1,40 0,92
111 ] 1,36 0.31 ] 0.97 pIIl 10,38 f0.62 } 0,71 ] 0,14 0.10 | 0.13 | 0.97 ] 0.17
iz 0.25% 0,09
112 1 1,15 % 0,420 8,63 Mil g.66 §0.8% “'0 8 1 0,251 0.12 0,12 1 0.97 10,14
113 | 1.36] 0.33 ] 0.60 D112 ] 0.25 [0.84 | 0.97] 0.09) 0.09 ] 0.12 1} 1.33 | 0.1
D113 9.13
118 | 1.371 0.3 1 0.27 DIX0 ] 0.25 {0.55 ] 0.551¢ 0.00 ) 0.09 | 4.09 | 0.80 | 0.14
B106 §.2% ¢.09
124 1,191 0,29 1 0,79 D113 0.36 10.72 0.7121 0.07 1 0,04 0.06 1 1.2 6
115 | 3.1t 0.78 § 2.05 13 P11 13,32 ¢ .48 0,220 0.35 10,33 1.96 ] 0.2
pite | 2.19 0.4
X129 Opd 9.0
117 ] 268 0.64 | 2.36 DIOL §2.45 ]%.15 | 3.4%0 2.2901 1.33 | 1.33 ) 2.35 | 0.99
2102 0.84 4.16
118 bt 8,901 1.52 010§ 1.82 13.12 1121 6,721 0,16 0.16 ! 1. L)
119 | 4.07] 0.98 ] &.91 0108 ] 3.56 {7.05 | 7.0 .34 2.08 1 2.08 | 2.87 ] 1.02
pgg | 2.21 0.9
Duvar | 2.43
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Tablo 3.2 EK Normal kat kiriglerine aktarilaa yiikler

ki 1 R R Doge Ag Bg R Do | Aq Bq g q
rig | = ki Duvar | medes t t geme | € t tin | tin
fo eig | 0.44%1 | Gelen Rare
0.26 ) 0.66* | R ket
' 0.99%t | ¢ ii
t t yik
t
121 1 4071 0.98 ] 0.9 B109 ] 2.21 }4.29 ) 4,201 0.83 ] 0.80 | 0.80 ] 1.53 | 0.40
D110 § 2.08 0.78
Dyvar § 2,36
122 1 L1010 0740 1.28 D1Os J1.70 12.16 | 2.54) 0.73 ] 0.47 1 0.63 ) 1.52 ]0.%5
D10 0.98 0.31
123 1 3.76 ] 0.90 ] 1.57 D105  1.65 2.67 | 2.67) 0.71 ] 0,58 | 0.58 | 1.42 | 0.31
p108 1.22 0.46
124 | 1.26 1 0.30 ] 0.13 B10O6A }0.34 16.55 ] 0.59( 0.13 % 0.13 | 0.16 } 0.90 | 0.23
B10s 0.37 A6
125 1 2.09 | 0.50 | 0.53 D106A JO0.64 J1.43 ) 1.35) 0.24 § 0.25 1 0.21 | 1.33-10.22
118 {111 0.22
126 | 4.09 71 0,987 0.35 piie ] 2.71 [3.57 ] 3.86) 1.01] 0.70 1 0.79 ] 1,21 0.37
D113 1 0.36 6.07
B2 }0.30 0.11
DIl } 0.2 0.10
K111 1 0.62 0.10
K11} 1 0.84 6.10
Navar §1.02
127 ] 2.79} 0.66 | 0.56 p106 ] 0.89 Di.94 } 1,961 0.33 ] 0.47 | 0.48 | 1.42 | 0.35
0147 1.19 Q.62
128 | 1.50 ] 0.36 | 0.36 g7 11,13 |1.0% | 1,137 0.2270 0,19 } 0.23 1.4k ] 0.28
DX .30 0.20
130 | 3.28 ] 0.79 ] 2.00 Dile ] 2.22 15.34 ] 6.601 ) 0.44] 0,52 ] 0.56 ] 1.55 | 0.34
X118 §.46 0.68%
131 | 1,89 0,854 1.12 plo7 ti.81 11,69 § 1,691 6,631 ¢4 163141.79 1033




Tablo 3.34Bodrum kat kirislerine aktarilan yiikler
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ki | R R Dige Ag ig R 06| Aq Bq g q
rig B ki Duvar peden t t geme | t t tln t/a
Yo rig | 0.44*1 | Gelen Hare
0.26 1 0.66%1 | R ket
] 0.99%1 | ¢t i
t t yik
t
011 1371 0,33 | 0.91 p0ge | 0.25 [1.08 1.38) 0,10 ) 0.16 | 0.28 | 1.77 | 0.13
po13 Q.86 0,15
012 -} L.70 ¢ 0,411 0.93 DOOSA | 0.94 | 1.26 1,351 0.35 | 0.30 | 0.33 | 1.54 | 0.46
0013 0.11 0.28
013 | 4.26 ) 1.02 | 4.689 D00SA | 3.46 |5.93 5.33 ) 1.30 1 1.15 f 0.92 | 2.64 ] 0.49
0016 2.08 0,78
016 ) 1.36 ) 0.33 { 0.90 potl | 0.25 |0.85 | 0.85) 0.09{ 0.09 | 0.09 | 1.25 |0.13
pell 0,22 0.08
017 1.07 | 0.62 ] 1.64 D013} L.26 12.10 | 2.10) 0.46 | 0.40 | 0,40 | 1.36 | 0.26
D017 0.90 4,34
018 { 4,261 1,024 1.82 D04 12,08 |3.64 | 3.6610 Q.78 1 0,41 | 0.64 1 1,71 10.10
D018 1,36 g.51
020 | 1.36) 0.33 | 0.60 D01z [ 0.22 |0.96 | 0.83) 0.08 | 0.12 | 0.09 | 1.32 ] 0.15
poi6 0.6% 0,11
023 1.70 | 0.61 ) 0.11 D017 | 0.52 |0.79 | 0.92] 0.20 ¢ 0.21 | 0.27 | 1.01 | 0.29
pOQsa 1 0.67 0.2
026 | 4.26 | 1.02 | 1.88 no1sg 1.36 13.89 | 3,384 4.51 ) t.01 | 0.79 { L7t | 0.62
pogsa ! 3.02 1.3
038 | 4.09 ) 0.98 1 0.08 D01l 1 0.48 [3.58 1-3.55) 0.18 | O.64 | 0.74 j 0.82 | 0.19
pot2 | o6.11 0.04
D016 | 0.35 0.07
D013 10.82 0.11
poi7 1 0.52 0.19
K016 | 0.85 0.09
K020 10.83 0.09
K017 2.10 0,40
019 5 4,071 0.98 ¢ 0.2 0013 16.93 {5.38 | 3.961 0.35 ] 0.93 { 0.80 § 0.88 } 0,43
0017 1 0.27 0.10
pote {0.93 0.35
D018 | 0.27 0.10
k017 1 2.01 0.40
K018 ! 3.64 0,43
060 } 4,077 0.98 ] 2.3 pOLs 1 0.93 ) 4.50 | 3.8k ) 0,353 0.60 | 0.4% ) 1.11 ] 0.1
0018 0,27 0.10
K018 1 3.684 0.6




BOLUM & KOLON ve PERDE YOUKLERININ HESABI ve ON
BOYUTLANDIRILMASI

4,1 Kolon 6n boyutlandirilmaszi
Malzeme BS20/BCIIIa, f¢=130 kg/cm?®, £4=3650 kg/cm2

0.=U. 01

Ag=t %N o/ 5 £3=0.85 F g+ps+f g

£=0.85*%0.13+0.01%3.65=0.147 t/cm’

x;=1(16 ,15 veld4  katlarda )
x;=1.1(13 ,12vell  katlarda )
x;=1.2(10 ,9veB. katlarda )
x;=1.25((7,6veb. katlarda )

x;=1.3(4,3.,2vel. katlarda )

S1 Kolonuna Gelen Yikler

GCati Kattan Gelen: Sabit Yikler(t) Hareketli Yikler(t)

K203 'iin mesnet tep. 2.192 0.231
K217 '#in " " 1.388 0.138
K218'in " " 2.242 0.231
Kolon kendi agirlig: 1.000 -
(Biitiin kolonlarda 1 ton +-=-=-=-=-==-- o ———
alinmistir) g=6.821 ton g=0.600 ton

P=1.4%6.821+1.6*0.6=10.509 ton
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Normal Kattan: Sabit Yikler(t) Hareketli Yikler(t)
K103 1.838 0.615
K117 3.147 1.327
K118 3.124 0.358
Kolon kendi agirligi 1.000 ———
fmm————— e m e ————

g=9,109 ton q=2.300 ton
P=1.4%9,109+1.6*2.300=16.433 ton

Bodrum Kattan: Sabit Yikler(t) Haeketli Yikler(t)
K003 1.838 0.615
K026 3.147 1.327
K027 3.124 0.358
Kolon kendi agirlig: 1.000 -———-
fmm——————— o e
g=9.109 ton g=2.300 ton

PFpl.4*9.109+1.6%2.3=16.433 ton



Tablo 4.1 Kolon Yikleri
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Kolon | Kolom |=x-x ve y-y vyoninden  gelen Toplas Rolon VYikleri (t)
fo Rendi | kiriglerin mesmet tep. top.(t) gfq 614
agir.
{t) Gat1 Kat: Normal Kat Bodrum Kat: Gat: Kat: Yormal Kat: Bodrum Kat:
81 1 5.4821 g.10¢ 8.109 6.821 9,109 8,109
4.6 2,300 2.300 0..600 2.300 2,300
52 1 8,830 16,281 14,289 4,810 15283 15,2683
0,952 1.504 1.504 0,952 3.504 1,508
53 1 7.4946 9.642 9,642 8.946 10,642 10,842
0.469 2,214 2,274 0.86¢ AAL 2.214
§h 1 1883 &, 401 4,601 5,881 §.40] §.401
0,399 1.08 1.09 0,395 1.04 1.08
55 1 1.883 & 401 5,308 . 889 §.601 £.308
0,395 1.0¢ 1,164 0,395 1.9 1,164
§6 1 1,966 G642 11,2346 8.946 10,642 12,234
0.869 2. 201k 2,214 0,869 2. 27k A
57 1 8.830 14,283 12.088 9.810 15,281 13.088
0,952 3.504 1114 0,952 1.504 1,774
58 1 1,416 6,193 4,193 4,416 5.193 5,193
0,34k 1. 036 1,036 0,354 1,036 1,056
59 l 5,698 8,166 8,146 f.54% §.196 §,796
0,581 1366 1,366 §.54] 1.366 1,386
10 1 $.605 §.196 8,196 6,693 9,796 9.75%4
0,561 1,168 1,166 0,541 1.3166 1,366
§11 1 1,416 §,193 4,439 4. 416 5.193 §.418
.144 1.056 1,174 0,344 1.056 1,118
§12 i 1,946 9,062 10,172 8,946 10,647 11,172
0.869 ALY 2,218 0,869 2,214 2.218
513 1 §.830 14,283 10,121 3,810 13,283 1121
0.952 3.504 1,624 0.952 1.504 1.624
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Tablo 4.2 Kolonlarin Yaklasik Boyutland1r11mas1

Kat §1 §2a57=§11 $3=56=512
Yo ud Ac Kesit | Wd Ae Kesit | §d ke Resit
t cal crl t cal cal t cal cal
b/h bih b/h
16 10.51 71,49 625 15.2¢9 103.98 1500 13.92  § 94.66 625
25125 25/60 25/25
1§ 26.94 1 183.28 625 42,29 287.68 1500 32.45 220.76 625
25]25 25/60 15)25
14 43,36 | 295.07 625 69.29 471,37 1500 50.99 | 346.86 625
25)25 25/60 25125
13 59.81 447,54 750 96.29 720.56 1500 | 69.53 520.26 875
25]10 25/60 25135
12 76.24 §70.52 150 123.30 | 922.83 1500 | 88.06 ] 658.98 875
25130 25/60 25/15
11 92.67 693.48 150 150.30 | 1126.70 1500 106.680 | 797.69 875
29/130 25/60 25/15
10 109.11 | 890.67 1250 177.30 | 1447.37 2400 125.14 §1021.52 1400
25150 40160 40115
4 125.54 | 1025.82 1250 204,31 | 1667.80 24600 143,67 | 1172.84 1400
25150 §0/60 50]15
8 161.97 | 1158.96 1250 231,31 ] 1888.24 2400 162.21 | 1324,18 1400
15150 40160 40)15
1 158.41 | 1347 1750 | 258.31 | 2196.3% 21800 180.75 | 1536.98 1925
15} 50 401170 5§5/1%
6 174.86 | 1486.73 1750 285.32 | 2426.15 - 2800 199.29 | 1694.60 1925
15150 ’ 40170 55/35
§ 191.27 | 1626.46 1750 | 312.32 | 2655.76 2800 | 217.82 | 1852.23 1925
15)50 §0/70 55115
k 207,71 | 1836.86 2215 139.32 | 3000.80 1850 136.36 | 2090.2¢ 2750
315)65 55110 55150
3 226,14 11982.18 ] 2215 166.32 |3239.6 3850 | 254,90 | 2254.19 2150
35]65 55/70 55150
2 240.57 | 2127.50 2275 ] 393.31 | 3478.40 1850 | 273.43 | 2418.12 2150
13165 §5]70 ecjesn
1 257.00 | 2272.82 | 2275 420,31 | 3717.20 3850 291.97 | 2582.05 2750
35)65 55470 55150
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Tablo 4.3 Kolonlarin Yaklasik Boyutlandirilmasz

Kat §4=8% §8=811 $9s510
¥d Ac Kesit Nd Ac Kesit LI Ac Kesit
Yo |t crl crl t cal cul t cal crl
bih bih b/h
16 7,468 50.80 625 6.731 45.80 2250 10.239 69.65 625
25128 25190 25128
15 18,119 114,10 * 15,643 106,158 * 26,119 117.82 N
14 26,078 177,40 -1 ° 26,653 167,71 ' 42.039 285.99 °
13 15.383 264.77 * 13.613 251,53 ! 57.939 433.56 750
25130
12 44 688 114,40 * 42.811% 118.57 * 73.81¢ 952,54 N
11 53.491 406,01 * 91.511 145.62 * 49,719 §11.52 *
10 163,298 516.72 150 60,493 £93.82 * 105.639 | 862.36 1125
28110 25148
9 12,6013 592,68 ! §9.651 566.96 g 121.53¢ 992,16 ®
g 41,908 568 .64 * 18.411 hig. .11 K 137.43% 1121.98 |.*
] 91,213 175.63 1000 87.373 142,97 * 153.339 1303.90 | 1575
25140 15145
b 100,518 856,74 ' 96.311 819,16 : 169,239 1639.11 ]°
§ 109.82% 933.88 ! 105,291 895,38 " 185,114 1876,9 1 °
& 119.128 1053.51 | 1400 114.253 1010.40 * 201.039 1777.90 | 2250
19140 - 50445
k| 128,413 1135.80 1 * 123.211 1089.64 * 216,939 1818.91 1 °
2 137,718 1218.09 ¢ ° 132,173 1168.88 * 232.83% 20589.12-1°
1 147,043 130038 | ° 141,133 1248.11 ' 248,719 2199.73 |
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4.2 Perdelere Gelemn Yikler

P201 Perdesi(0.2*3.365)

D208

i =
S|
X
| 5
, 70 326 L
Kl —A %
Sabit Yiikten
D202 den 0.581*%2.68*(2*%3.365-2.68)/4 =1.577 t
D208 den 3.965*1.10*0.581 =2.534 t
Perde kendi agirligi 0.2*3.365*%2.68*2.5 =4,.509 t
K217 (y-y yOniinde) =1.388 t
oo o o -
G=10.008 t
Hareketli Yikten
D202 =0.204
D208 . =0,327
K217 (y-y yoniinde) =0,138
pm—— e —
Q=0.669

Diger perdelere gelen yiikler ayni sekilde hesaplanarak
Tablo da gdsterilmistir.



Tablo 4.4 Perde Yiikleri
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Perde [ b/d Perde. ist x-x ve y-y dog.dan Digene Toplan
¥o ca 0z kattan | gelen kirislerin vikleri | perde
agie{igr | gelen gegnet tepkileri glg yiki
t t toplam1 t 6/
t t
g
q
p201 20/336.5 4,509 - 1.188 6,111 14.408
0,138 4,931 0.669
P204 201303 4,060 --= 5,932 1,004 12,596
0.897 0,388 0,949
205 201429 5.749 - §,162 4,581 14,492
0.411 0.591 1.002
P208= | 20/183 1,452 --- 5,062 0,585 9,154
P2084 0,345 0.083 0.628
p207 0] 444 5.950 b 1,430 1.929 9,129
0.111 0.28% 0,360
P09 | 200820 | 11.48 8. bk 1,559 1,03 128,515
0,605 0,134 0,739
P211 20]429 5,749 --- 5.681 4,581 16,011
0.540 1.581 143l
P101= | 20/336.5 | 4.509 - A.167 8,598 16,152
POg1 1,327 4,251 5.578
P104= ] 20303 §.060 --- 1,244 2.41 11,116
POQ4 0,945 1,035 1,980
P105= | 20/429 5,749 --- 8.642 1.67% 16,065
P05 0.197 1.576 2,313
P108= | 20/183 1.452 --- 8.943 0,795 12,190
P1084= 2.185 0.286 1,471
P008
P107= | 20]4kb 5.950 -—- 2,815 4,165 13,51
P07 0.538 2.078 2.616
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Tablo 4.5 Perdg Yikleri

Perde bld Ferde iist 1-1 ve y-y dog.dan | Dogeme | Toplam
Yo ca oz kattan gelen kiriglerin yikleri | perde
agirlig: gelen aesnet tepkileri glq yiki

t t toplam: t 61q
e £
g
q

P109 20/820 11.48 “e- 14,807 1215 21,562
1,638 4,358 1,993

Pll1l= 20/429 5.749 —-- 10,292 1,874 19,718
P01 1.008 1,516 2.584

PO08A 201181 2.452 --- 3.61% 0,185 11.882
2.118 0,286 2,421

P009 20/820 11,48 oo0 16,436 1. 477 27,993
1585 0,634 2,419
202 201309 4,121 - 2.683 2.4621 9.211
0,279 0,313 1.592

P203 201345 4,623 Do §.751 4,238 14,612
0.611 0,987 1.158

P2406 20)642 8.60 - 1.47 5.188 17,658
0,374 0,668 1.062

P10 10]642 8.60 --- 2.8 5.288 16,818
0,282 4,682 .964
P102= 20/308 4,127 --- 1.1 1.942 9.84
P092 0,437 0.833 1.21

F103= 20/ 345 4,621 --- §.571 1.402 13,602
003 1.67% 1.459 1.052
P106= 10]642 8.60 --- 5.018 b.t04 20,02
2006 1,234 2.40 1,626
P110= 20]642 8.60 - 5,048 6,518 19,23
P10 0.84 1.82 2.62




BOLGM 5 YATAY YUKLERE GORE HESAP

5.1 DEPREM YURKLERINiN HESABI

Cati Kati Agirliga

Kiris ve DOsemeden:
G =4*S1+2*52+2*83+54+55+56+57+58+59+8310+511+512+S13
G1=4%5.821+2%8.830+2*7.946+3.883+3.883+7.946+8.830+
3.416+5.695+5.695+3.416+7.946+8.830=116.376 ton
Q1=4*0.6+2%0.952+2%0.869+0.395+0.395+0.869+0.952+0.344+
0.541+0.54140.344+0.869+0.952=12.244 ton

Perdelerden:
Gy=4*P201+4*P204+P205+P208+P208A+P207+P209+P211+
L* (P202+P203)+2*(P206+P210)
G1=4%(4.509/2+1.388+4.111)+4*(4.060/2+5.532+3.004)+
(5.749/2+4.162+4.581)+(2.452/2+6.062+0.595)*2+
(5.950/2+1.45+1.929)+(11.48/2+8.44+7.558+1.037)+
(5.749/2+5.683+4.581)+4*(4.127/2+2.683+2.421+4.623/2+
S.751+4.238)+2*(4.167/2+1.935+2.594+4,167/2+1.495+2.644)
G;=246.471 ton
Q:=4*%0.669+4*0.945+1.002+2*%0.628+0.360+0.739+1.131+
4*(0.592+1.158)+2*(0.521+0.482)
Q:=19.95 ton

Duvardan:
Gi=(4.331/2*4+3.11/2*4+0.268/2%4+1.,941/2%4+0.,112/2*4+
0.37/2*2+0.627/2%2+0.598/2*2+0.268/2*2+0.785/2*2+
2.053/2%2+2.364]2%4+3.524[2%4+7,337/2*2+3.304/2%2+
1.276/2*2+1.566/2*2+0.13/2*440.532/2*2+1.364]2*2+
0.561/2*2+0.858/2*2+2.00/2+1.115/2)

G3=54.617 ton
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Kolonlar:G,
Gi1s =G 117G 14=4*0,419+2*1.005+2*0.419+0.419+0.419+0.419+
1.005+1.508+0.419+0.419+1.508+0.419+1.005=12.064 ton
G13 =G 1£G ;=4%0.503+2*%1.005+2%0.586+2*0.419+0.586+1.005+
1.508+0.503+0.503+1.508+0.586+1.005=13.236 ton
Gy =G¢=G4=4*0.838+4*1.608+4*0.938+2%0.503+2*1.508+2*0.754
=19.066 ton
G1=Gs=Gs =4%*1.173+4*1.876+4*1.290+2*0.67+2*%1.508+2*1.055
=23.822 ton
Gi=G3=G; =Gp4™*]1.524+4%2 ,580+4*1.843+2%0.938+2*1.508+
2*1.508=31.696 ton

Minhalar: (8n boyutlandirmada kirislerin acikliga
akstan aksa alindigindan kolon ile kirisin kesistigi
kisim ¢ikarilacaktir.)

16,15,14 . katlardaki kolon ve perdelerde:

L*0.09+4%0.084+4*0.09+2%0.096+2*0.084+2*0.12+4*0.024+

4*0.024+0.072+2*%0.12+0.048+0.336+0.072+4*(0.024+0.072)+

2*(0.048+0.048)=3.192 ton

13,12,11. katlardaki kolon ve perdelerde:

4%0.102+4%0.084+4*%0.114+2%0.096+2*0.084+2%0.108+1.536

=3.312 ton

10,9,8. katlardaki kolon ve perdelerde:

4*0,15+4*0.144+4%0.132+2*%0.,108+2*%0.084+2*0.144+1.536

=3,912 ton

7,6,5. katlardaki kolon ve perdélerde:

0.24*(4*0.75+4*0.60+4*0.80+2*0.55+2%0.35+2%0.80)+1.536

=4,416 ton ‘
4,3,2,1. katlardaki kolon ve perdelerde:

0.24*(4*0.90+4%0.75+4*0.78+0.65*2+2*0.35+2*0.85)+1.536

=4,757 ton

Gis =G1—3.192+G +G 31 +G4 [2=116.376-3.192+246.471+
54.617+12.064/2=420.30 ton

Qs =Q+Q;=12.244+19.95=32.19 ton

Wt=G #+n*Q £420.30+0.30*32.19=429.96 ton
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Normal kat agirliga

Kirigs ve ddégsemeden:
G, =4%*8.109+2*%14.283+2*9.642+4 . 401+4.401+9.642+14.283+
4.193+8.796+8.796+4.193+9.642+14.283=162.916 ton
Q: =4%2.3+2*3,504+2%2.274+2%1.098+2.274+3,.504+1.056+
1.366*2+1.056+2.274+3.504=39.336 ton

Perdelerden:
Gy, =4*16.152+4*13.714+16.065+12.190%2+13.53+27.562+
19.715+4*(9.84+13.602)+2%(9.878+9.48)=353.2 ton
Q 3 =4*5.578+4*%1.98+2.373+2.471*2+2.616+1.993+2.584+
4%(1.27+3.052)+2*(1.812+1.31)=68.272 ton

Duvardan:
G; =54.617%2=109.234 ton
Gis =G -3.192+G;+G;+G 4
Gis =162.916-3,192+353.2+109.234+12.064=634.22 ton
Qs =Q +Q; =39.336+68.272=107.61 ton
Wis =634.22+0.30*107.610=666.50 ton

Bodrum Kat Agirliga

Kiris ve ddosemeden:
G, =4%8.109+2%14.283+2*9.642+4.401+5.308+11.234+12,088+
4,193+8.796*2+4.435+10.172+10.127=159.836 ton
Q) =4%2.3+2*3.504+2%2.,274+1.09+1.164+2.277+1.774+1.056+
2*%1.366+1.174+2.215+1.624=35.862 ton

Perdelerden:
e =4*16.152+4*13.716+16.065+12;190+11.882+13.53+27.893+
19.715+4*(9.84+13.602)+2*(9.878+9.48)=353.223 ton
Q1 =4%5.578+4*1,98+2,373+2.471+2.421+2.616+2.019+2,584+
4*(1.27+3.052)+2%(1.812+1.31)=68.248 ton

Duvardan: (Toprak perdeleri ve kapici dairesinden)
Binanin digindaki toplam toprak perdesi boyu:L
L=(2*4.175+2.91%2)*2+14.35*2=57.04 m
G=57.04%2.68%0.2%2.5=76.434 ton
Kapi ve pencereler minha=15.19%0.2*2.5=7.595 ton
Guet =68.839 ton,
Kapici dairesi duvarlarindan:25.35*0.66+4*0.44=18.491 t
Gioplan =68.839+18.491=87.33 ton
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Godrme=G #G 1 +G 14+G (=159.8364.757+353.223+(109.234+87.33)/2

+31.696=638.28 t
Qedrin =Q +Q :=35.862+68.248=104.11 ton
W;=638.28+0.3*104.11=669.51 ton

Table 5.1 Deprem Yikleri

Kat | 6i i Wi=Gi+0.3*Qi | Wilg hi Nithi Fi Kozsel Xoa.
o £ t t 2g] 1 ty £ Hoi{tm)
16 §20.10 32.19 §26,36 43,81 84 .8 19262.21 1829.16 {

13 £36.22 107,61 666,50 67,94 42,0 271993.00 1 1204,98 2321, 6%
14 ' : : |- 19,2 26126.80 11126.685% 8017.24
11 634,69 ' 666,97 £7.99 16.4 26277.71 11045.05 16861.85
12 635.21 ! 667,55 68,08 11.8 22529,68 | 965.50 28632.60
11 : ! ' : 10.8 20560.54 ) 885.04 §1106,16
10 537,59 i 669,81 68,28 ) 24 18796.36 | 807,38 60099.02
g 640,50 | * £12.18 68.58 25.2 16934.06 | 729,80 19211.45
4 ’ : M . 22.4 19070.27 | 648,71 100928.32
1 642.18 ' f75,.686 p8.171 19.6 13223.36 } 869,21 123601.07
b bih, 76 . §77.04 69162 16.8 11374,27 1 689,61 148267.62
5 : M ' F 16,0 9478,96 508.01 174309.07
LY 48,15 by 680.63 69,38 11.2 1623.06 128,14 201404,95
1 652,29 . 686,57 59,78 8.0 I §750,39. -1 267,93 229583.62
2 : N ! o 5.60 .5833.59 168.02 258375.38
1 638.28 | 104.11 669.51 68,25 | 2.80 | 1874.63 [80.69 287629.19

Z W=10528.48 , Z Wi *h=244588.46 tm, M,=317108.93 tm

Baslangigta c=1 alinmigstir.Yapiya etkiyen toplam yatay

yik: F=c* z: W=10528.48 t. Yapiya kat hizalarinda etkiyen

Wi*ﬂj_
> (Wixh ;)

yatay deprem kuvvetleri: f71=( f7~f7t) *

H/D=16%2.8/25.00(x)=1.79<3 ve
H/D=16%2.8/19.85(y)=2.26 <3 oldugundan F=0 alinzir.
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4.8 M

16% 2.8

Fi15=829.16 t mi=43.83 tsn’ /m
Fl:=1204.98 t ms=67.94 tsn Ym
Fi1,=1124.65 € m=67.94 "
Fi3=1065.05  t m=67.99 "
Fl.=965.50 £ mi=68.05 "
Fi1,=885.04 £ m=68.05 "
Fi,=807.38 £ m=68.28 "
F=729.80 £ my =68.58 "
F=648.71 t my =68.58 "
F=569.21 t m; =68.77 "
Fe=489.61 £ ms =69.02 "
F=408.01 t ms =69.02 "
F=328.14 t me=69.38 "
F=247.53 t m; =69.78 "
F=165.02 t m; =69.78 "
F=80.69 £ m =68.25 "

Sekil 5.1 Yapiva etkiven yatay viikler.




39

5.2 RKiris ve Kolon Atalet Momentlerinin Hesabi

T

- h=h+1,/5 , & :0rta aciklikta 0.6

b 20 cm , 1,

it

y  *1

Kenaraciklikta 0.8

b=b#1,/10

7L

K101 Kirisi: -T

1=4.375, 1#0.6*437.5=262.5 cm, b=20+262.5/10=46.25 cm

b*h 3% (1-B)'*B*(A-1)
I = ——-——= *[1+(A=1)B% ~—mcmmmm—mmme e I
12 1+B(A-1)

A=b/b=46.25/20=2.312 , B=h¢/h=12/60=0.2, I=50.745 dm’

Tablo 5.2 Kiris Atalet Momentleri

Ririg | I Kiris | I Riris | I Riris |1

) dat o dnb kD! dnk 1o dng
101 50,745 § 111 48,065 121 99,3484 { 129 b7 145
102 47,138 | 112 48,298 122 55,276 1 134 55,184

103 56,022 | 113 50,22 123 58,140 1 131 48,531

109 50,027 | 114 4h, 027 124 4h,04b | 201 60,551

107 A0, 136 | 11§ 55,322 125 51.0%6 | 202 35,322

108 68,008 1 117 531.282 126 59.068 1 218 58,140

108 46,027 1 118 49,047 127 .} 53,438 | 040 49,917

110 29,316 | 119 39.384 | 198 41,836
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Tablo 5.3 Kolon Atalet Momentleri
Kolon 16,15 13,12, 10,9, 7,6, 4,3,2
ve 1l4. ve 11. ve 8. ve 5. ve 1.
No katta katta katta katta katta
I, (dm)* T{dm)"* Ty (dm)* L(dm) * I «(dm)*
T, (dm)’ T(dm)"* I,(dm)’ T(dm) * I .(dm)’
S1 3.25 3.90 6.51 17.86 23.22
3.25 5.62 26.04 36.45 80.09
52=87 4£5.00 45.00 72.00 114.33 1537.20
7.81 7.81 32.00 37.33 97.05
53=56 3.25 8.93 14.29 19.65 57.29
3.25 4.55 18.66 48,52 69.32
54=85 3.25 3.25 3.90 5.20 14.29
3.25 3.25 5.62 13.33 18.66
58 11.71 11.71 11.71 11.71 11.71
151.87 151.87 151.87 151.87 151.87
59 3.25 5.62 18.98 26.57 37.96
3.25 3.90 5.85 16.07 46.87
Tablo 5.4 Perde Atalet Momentlerinin Bulunmasi
Perde Atalet Perde Atalet
Momentleri Momentleri
No I, (m) No I, (m)
Iy (m)f Iy (m)
P101 0.635044 P106 ve 4.410155
- P110O -
P102 --- P107 1.458806
0.486969 ---
P103 0.45 P108 ve 0.028086
- P108A 0.009878
P104 - P109 2.684716
0.463635 0.464622
P105 ve |=-~-
P111 1.315893
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5.3 X Dogrultusunda 6zel Peryot ve Deprem Hesab:
Kabuller:

* Cerceve D degerleri muto ybntemi ile bulunmustur.

I/1 degerleri (dm)/dm olarak hesaplanarak m'/m ’ ve
cevrilip 12 ile carpilmistir.

* Perdeleri kendi diizlemine dik yOnde ele alirken ,
perdeler t/3t bovutlu bir kolon gibi diistinilmiistir.
t/3t biitiin perdelerde 20/60 dir.

I=6*2'/12=4 dm,, k=I/h=4/28=0.143 dm’

* E=1 olarak alinmistair.

* Kiris ve kolon k degerleri I/l olarak hesaplanmistir.
Birimi dm'/dm olarak alinmis.Perde atalet momentleri olan
L, degerleri m' olarak verilmistir.

* Perdelere dik yOndeki kirislerin etkisi ihmal

edilmigtir.
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4,375 | 1.11 L
g 7
1.384 1.778
0.143 1.159 0.143 1.515 0.143
7T e 7777
B1 E1 Fl
Sekil 5.2 1-1 Aks1 Kolon Kiris K Degerleri(Benzer 2)
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326.5

.10

’%L ’Ib 'll"
BK2 2.617
0.116 "
0.139 "
0.232 "
" " I,=0.45 m'
0.637 g
0.829 "
777777 rd 7
Sl P3
Sekil 5.3 . 2-2 Aksi1i Kolon-Kiris K Degerleri(Benzer 4)



bl

L 1,315 5
1 1
3.347
0.107 ! 0,143
Lm e —d

D2(20*45) E2(20*60)

Sekil 5.4 2-2 Aks1i Kolon-Kiris K Degerleri(Benzer 4)
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I,=4.410155 m'

Sekil

5.

5

d Il

P6 ve P10 Perdesi

3-3 Aks1
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-

I,=1.458806 m'

Vil

Sekil

5.6

Pl cr7 777

p7

P7 Perdesi
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L 5,265 L 1.70 | 1.375 L

1 7 T
1,409 2.823 §.347

1.60 ! §.118 ’ 0.118 ' 0,143

" " 0,318 " L4 L L3

2,571 i 0.510 ' 0.139 ' "

4,083 " 0.701 " 0.185 ' "

5.61% " 2.046 i 0,510 ' '

77 7777 L4 /7;7

§2 §3 St B4

Sekil 5.7 4-4 Aksi Kolon-Kiris K Degerleri(Benzeri 2)



48

BK1l I=29.316 dm

3=0.028086 m' " I, =0.028086 m
s e 7 7
78 P8

Sekil 5.8 4-4 Aksi Perde-Kiris I Degerleri
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-

I, =2.684716 m'

Sekil

5.9

P9

P9 Perdesi Atalet Momenti
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-

*

I, =0.635044 m'

Sekil

P1

5.10 Pl Perdesi Atalet Momenti
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4,165 170 1.378 1.1
| v v
k! 1 7
1,408 2.823 3,347 1,178
1.607 ' 0.116 " 0.418 ' 0.116 '
' i 0.318 N " ’ 0.200 "
2.571 " $.510 " ! ' 0.677 ’
§.083 i 0.701 " p ! 0.948 "
5,814 ’ 2,046 : § " 1.355 '
Y i 77T e G
52 §3 58 89

Sekil 5.11 6-6 Aksi Kolon-Kiris K Degerleri(Benzer 2)
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Kolon D Degerlerinin Hesabz

RKolon D degerleri muto yviéntemine gbre vapildzi.

K1 Ko _ kitk 1 +k 1 +k
KE—mmm e e =
ke 2k,
&
K3 Kg SR
2+k I
D=-—-=%*g
K1 Ko < ketk h
Ke Ke
Voo 0.5+k
a=————————
2+k
Bl Kolonu (Cati Katta)
_ 1.384+1.159
I/h=0.143 dn'/dm K= mmmmm e = 8.891
2%0.143
8.891 ~
A=———=mnm———===0.816 Dis=k.*a=0.143*%0.816=0.1166 dm’
2+8.891

Diger kolonlarin o ‘leri hesaplanarak tabloda

verilmistir.

Tablo 5.5 Katlar boyunca kesidi degigmeyen kolonlarain Di

degerleri

Kolon ad1 81 £l £l E2 b2 Eb

fat1 kat: 0.1166 0.1302 | 0.1315 0.1317 0.1006 0.1317

Formal katta 0.1148 0.1291 0.1306 0.1317 0.1006 0.1317

Bodrua katta 0.1218 §.1326 0.1337 0.1345 0.1022 0,1345




Tablo 5.6 Kolon D; Degerleri
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Kolon ad1 51 §2=§7=513 | $3=56=512 |§4=5% §8=511 | §9=510
16-1¢ kat 0.1019 0,4897 0.1099 0,1117 0.316841 10,1109
19-11 kat | 01099 | " 02164 . . §.1853
10-8 kat 0.1817 0.5529 0,4109 0,193 1. ° 1.53%8
1-9 kat 0.3619 0,6008 0.524% 0,175% . 0,6919
4-2 kat 0.4168 0.6254 1.0402 4.6376 . 0,8863
1. kat 0.5198 1.372¢ 1.2916 0.65587 0.3805 | 1.0034
Baglanti Kiriglerin RedOrlerin Tayini
iki Perdeyi Birlestiren Baglanti Kirisi:
12ET ¥ T T T
R m==m==n= (==== + A ) | |
L* y3 2 \ ‘
i EI |
GAF— — e e, — Lk — jGB
12ET Y . .
Rys=—===-~- - s + A ) l |
B ol YL Mgl o
!
L* y3 2 : 1
Lo b il
I L Y
tl'

4-4 Aksinda P8 Perdelerini Baglayan Kiris:

Aag*li=Ag*l, =1.19-0.421=0.769

Aa-Ap =0.769/5.578=0.138, Yxi, = 4.04,

Y= 4.04/5.578=0,724, E=1, I=29.316 dm’

12*1%0.002931 0.724
Ryp=R pmemmmmmmmmmmm I — + 0.138)
5.578*(0.724)° 2

L=0.769%2+4.04=5.578 m

,R =R ;=0.008307 m'
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Perde ile Kolonu Birlestiren Baglanti Kirisi

3EI 3
Ri=—-==~— [--=-(3-2 %y )ra+l] , O<rg2/3
Y3+, 2
w=1/2(r o1y ) T _m_ﬁ_wr.
6ET l i
Ry=-=--—-- ) ra>2/(3 | [
o . £l : :
1
I AL YL 0
TN x
L=---- dir. 4L o
ye * - —F
Kp=I¢/L

2-2 Aksinda S1-P3 Bag Kirisi

L=3.265+1.709=4.974 m

’yi,= 3.265, AL = 1.709, I=56.022 dm , Y= 0.656

I=I/ Y2 =130.182 dn'

kKo=I¢/L=2.617 dm'/dm
16. katta: m=1/2%(0.0443+0.0424)=0.043<2/3

3*1*%0.0056022
RpS———m—mmm—mmmmmmmm e *[3/2%(3-2%0.656)*0.043+1]
(0.656)*4.974
R,=0.013272 m'’

Diger kirislerin hesabi benzer sekilde yapilarak tabloda

gbsterilmistir.
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Tablo 5.7 Fiktif Cerceve Rijitliklerinin Hesabi
izt §1-p3(BK2) PO-PB{ERI) BK2 K1 ZD £i
1o ru RA RA=RE fifah) Dfi(al) (n})

16 10,0443 0. 0424 0,013272 1.008307 0.01989¢ 10.0712461 0.104518
15 0.0424 . 0.0132%% i 0.01326% 0.008307 0.069668
18 17 0.0621 0.01325¢0 i 0.033252 | ° 0.069621
11 4.0509 1.05064 0.013504 " 0.013377 ’ 0.070121
12 10,0804 ’ 0.013487 " 0.013508 ’ 0.070615%
S 0.0688 1.013672 : 0,011444 " 0.070552
10 4.0889 0.081% 0.014478 . 0.013979 ! 0,.072516
9 0.0814 ’ 0. 0144386 ' 0.014457 " 0.076442
g 1" 0.0713 0146283 . 0,014%60 ¥ 0. 074058
1 0.2238 0.1956 0,018321 : 0.016302 ’ 0,081822
b §,19%6 i 0.017897 ’ 0.01810¢9 F 1,089050
3 z 0.1849 0.017735 ’ 0.0178186 i 0,087878
b 10,2548 10,2406 0.019478 " 0,019608 i 0.091034
1 0,2406 ’ 0.019261 : 0,0\19369 ‘ $.096090
2 ’ i . : 0.0197261 ’ 0,0936548
1 i -- 0.015613 i 10,0385 0.016614 0,187316

st kat: Dii=Rus1 +1/2*Rn

Alt kat: D¢=2R,

Ara katlarda: Dii=(R +R.,) /2
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Toplam D Kolon Rijitliklerinin Bulunmasi: (Sonuclar

12*10° ile carptlacak)

=4Bl1+4F1+2F1+4E2+4D2+2E4+4S1+482+453+254+258+259

0]
o

}_?‘

(o))

=4%0.1166+4%0.1302+2%0.1315+4*0.1317+4%0.1006+2*%0.1317+
4%0.1019+4*0.4897+4*0.1099+2%0.1117+2*0.3681+2*0.1109
=6.4302 dm=6.4302*12%10 '=0.07716 m

Perdelerin fj Degerleri

(ZI,) ; =4PL+4P3+P6+P7+2*P8+P9+P10

=4%0.635044+4%0.45+4.410155+1.458806+2%0.028086+2.684716+
4.410155 =17.36018 m' ,

f=h o/ [6* ( Z1 ,) ; 1=2.8/(6*17.36018)=0.026881 1/w

&

!

,fi bitiin katlarda aynidir.

ot

R=l/ 20 =1/ ( Z0+20 )

t

3
S

Tablo 5.8 iji Degerleri

Kat —
No L._[/ i
1

(m")
.077162

16

(]

15 0.076700

14 "

13 0.087600

12 1"

11 "

10 0.109010

9 n
8 n

7 0.130253
6 "

5 "

4 0.169730
3 "

9 "

1

10.251006 "
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1) ,R,f-F: degerleri hesaplanarak asagidaki tobloda
verilmistir.

Tablo 5.9 K, f-F | Degerleri

Kat YD Fi f-ri

L1 13 1/n3 1ia3

16 0.18168 5.5041893 —o=

15 0.146366 6.832188 -6.80531

14 0.15632] b.814289 -6.80741
13 0.157121 6.150310 -6.31343

12 0,.158218 6.320513 -£,29363

Al 0.158152 1 6.323031 ~,29615

10 0.181526 1 5.508853 =5.48197
g 0.183452 §.451017 -5.42614
i) 0.183064 ] 9,462570 -5,43569
1 0,212015 5, 715313 -5 .hAR4T
] 0.219343 4,559901 -4.91102
5 0,218131 4, 584401 -4.55782
3 0.260768 | 3.834826 =1,80795

0.26382 1.790468% -1.16358

L L

0,263148 1,796680 =1.16980

1 0.438322 | 2.281428 -1,25435




58

Siireklilik denklemi katsayilari hesaplanarak asagidaki

tabloda verilmistir . . .
Tablo 5.10 Siireklilik denklemi Ratsayilari

Kat | Ho fHo 84 51.0

§o | ta t/al 1nl V)

16 1 2321.65 £2,40929¢ 12.65300 | 465.15217

15 1 8017.2% 215.514970 13.77600 ] 1377.74002

14 | 166861.8% 453,.270438 13,28213 | 2798 28189

11 2863260 169.645568 12.76818 £690. 784917

121 4310676 1158.771856 | 12.75107 [ 7019,24604 |

1 £60059,02 1614, 573045 11.93041 | 974760834

10 | 79271.95 2130,944303 1 11.06760 | 12840.59643

g 100528.32 2702,346114 11.02111 16262,90195

| 123601.07 3122.924958 ! 10.28541 19978,29138

1 148267.62 1 1985647188 | 9,38274 231950,216017

f 175109,07 4545.571518 9.2518% 28144,1366%

§ 201484.95 | 5416,205938 1 8.52675 32521.83402

4 229583.62 | 6171,538697 1.73282 11041 .86344

3 298978.38 | 6945,802715 1.694669 | 41685, 43686

) 247629,19 1111.887106 | 6.185636 | 46397.39774

1 317108.93 | 8524.355216 [ 2.33519 24780.57713

Siireklilik Denklemleri:

8, 34X3.4+0; X3485 1.4 X;7,4+6; ¢=0

seklinde biitin katlarda yazilar, kat sayilar

61)1_1 =fi.~F i-1 3 61)1*1 =f-F
51)1 m2* (fp+fio )+F 1 +R

51)0 af; Mg, o+2(E 1 +E£ M 5, 0vE5.1 Mi-1,0

olarak hesaplanir.
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M perde =M o+X

Xia-X; AXy
5 0 4

T =(Mus, M 1,0 /By, T ;=

Tablo 5.12 Perde Momentleri ve Kat Kesme Kuvvetleri

Rat | Mo i Kperde 2! Dogese
Yo 14 ta ta t i
16 [ == 2 4189.41 1

2321.65 -11730.36 -9408,71 16
15 3446.76

r 8017.65 -21381.29 -11363.64 15
14 3554,33

16861.85 -11333.42 -14471.57 14
13 3960.02

28632.60 -42421.48 -11789.88 13
12 4094,56
. 43106.76 -53886.26 -10779.5 4187.78 12

" 60059.02 -65612.03 -5553.01 11
10 4864,13

79271.95 -19231.60 £0.35 10
9 4911.96

100528.32 -92995.09 7543.23 8
8 4818.33

123601.07 -106476 .40 17124.67 ]
7 5372. 64

148267.62 -121519.80 26747.82 . H
6 5214.04
5 114305.07 -136119.10 38185.97 6

4701

201484 .95 -149281.90 52203.0% 5
4 4834.21

229583.62 -162817.70 66765.92 Y
3 3867.57

258375.18 -173646.90 94728.49 3
2 2565.39
] 287629.19 ~180830 106799,19 2

117108.93 -185197.130 131911,63 1;359.75 1




Deplesman Hesabi:

Baslangicta E=1 alinmisti.

61

Gercekte E=2.85*1C t/m® dir.
6 T
ijg E? *ZI>= 2 .835 *1.0 *22), 5=
h?2 h 2 YD
Tablo 5.13 Deplasman Hesabai
Kat 5D 5 d Déseme
No t/m m m No
16 66044.38775 |0.063433 |0-950193 1/
0.886760 16
15 53207.02806 |0.064780
14 53190.66964 |0.066822 2:821980 L>
13 57334.80229 |0.069068 |l/o0t38 L
0.686090 13
12 57514.38137 |0.071192
11 57491.47959 |0.072842 |0:014898 12
0.542056 11
10 65988.40561 |0.073712
0.468344 10
9 66688.54591 |0.073655
8 66547.5 0.072404 ‘0'394689 2
'0.322285 8
7 77093.59056 |0.069690
6 79721.11607 |0.065403 |[9:232595 7
0.187192 6
5 79295.07015 [0.059285 4
0.127907 5
4 94794 .48979 |0.050997
3 95903.95408 |0.040328 [-0-076910 4
0.036582 3
2 95746.91326 |0.026793
0.009789 2
1 159338.9923 {0.009789 [~ -
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Yapinin Ozel Peryodunun Hesabi

1.moda ait 1.8zel acisal frekans:

2q ;4 ;

» Qi =F
m,a,z T

W12=

S mfd{ =43.83*(0.950193}+.........+68.25%(0.009789)}

=296.836601

Y qfd =829.16*(0.950193)+......... + 80.69*(0.009789)

=6263.453218
Wi=4.593547

v 27
1. 6zel peryot T =—W-_=1‘ 368
1 1
T=0.45 sn

s=1/(0.8+T-T)=1/(0.8+1.368-0.45)=0.582 < 1

C=CfK*S*I , C¢=0.10(I. derece deprem bdlgesi)
C=0.10%*1.2*0.582*1.00=0.070 > C¢/2=0.10/2=0.05

C=1 icin hesaplanan tiim degerler 0.070 ile c¢arpilacaktir.
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Mot =(Lpi/ L Ip)* LM g
Y I,=17.36018 4

Tablo 5. 14 Perde Nomeatleri

Kat N £ .14} 1 3] HP6=¥P10 | #P7 1] 33

Ho ta ta ta ta ta te ta

16 -658.61 -24.0% -17.07 -167.31 -55.34 -1.07. -101.85
iS 935,45 -34.22 —éh.ZS -237.64 -18.61 -1.51 -164.67
14 -1013.01 | -37.06 ~26.26 -257.34 -85.12 -1.64 | -156.66
11 -985.22 -35.11 -25.02 -245.20 -81.11 -1.56 -149,27
12 -154.57 -21.60 -19.56 -191.69 -83.41 -1.22 -116.69
11 -388.71 -15.22_ ~10.08 -98.75 -31.66 -0.63 ~60.11
10 .82 0.10 0.07 6.172 0.24 0.005 0.44

9 528.03 19.32 13.69 ‘138.1& 4,11 0.85 81.66

8 1198.73 51.85 31.07 304.52 100.73 1.9 185.138
1 1872.35 £8.49 48.53 475.65 157.%% .03 289.56
6 2673.02 97.78 69.29 679.05 224.62 .32 413,38
5 1654.21 133.67 §4.72 1928.31 301.07 5.91 565.12
& 4673.61 17096 121.15 1187.28 192.73 1.56 122.76
3 7930.99 216.96 153.74 1506.70 498.39 9.60 917.22
2 7475.94 M. 193.79 1899.18 628.22 12.09 1156.14
1 9233.81 337.18 239.35 2345.74 175.93 14,94 1427.99

Tabandaki Konsol Momenti:317108.93*0.07=22197.63 tm
Tabandaki Perde Momenti :131911.63*0.07=9233.81 tm(%42)
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Baglanti Kirigi U¢ Momentlerinin Bulunmasi

Ziji

Dy

T es = #2175, Tei= $20 £
2 XD 1+D¢1) PR YDy TR
0.104518
Y Tygmm——=m——==—- *293,.26=168.71 t
0.18168
0.069666
Y Tugm————=——== *241.27=114.84 ¢t
0.146366

BK1:

Tis =(0.012461/0.104518)*168.71=20.11
Tys =(0.008307/0.069666)*114.84=13.69
m Plig,0 Wi,

iist Kat

(R/2)+R 14 (R; /2)+Rin

Ara Katlar:

Rist Ri
Mjp M==mm———— *Tii*h 4 R (g=——————————- *Te*h
R+R 14 Ri +R+1
Alt Kat
1
Mg =my=———-T¢; *Iy
2
0.008307
16.katta: mj, =~——-~————————————e———- *20.11*2.8=37.54 tm
(1/2 )*0.008307+0.008307
(1/2)*0.008307
B g mmmmmmmm—mm e “20.11%2.8=18.77 tm

(1/2)*0.008307+0.008307
myg = 37.54 tm

15.Katta: mj, =0.5*13.69*2.8=19.17 tm
mig =19.17 tm

mgy =18.77+19.17=37.94 tm
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Tablo 5.15 Bag Kirisi Momentleri(Diizeltilmemis)

Kat Ty | T Il B2
Bl bR 3o B pio_ K

Ho t [ t pig te ain te

16 168.71 0.1 | lanw 17,54 59,98 59,98
18.71 29,45

15 114.84 1.6 |26  l1e.1 17.9% 20,62 60.57

1 118,18 i {251 Len 1.9 1,88 62.13
. 3,54

1 123.24 160 | 2351 |20.4 4.2 12,60 §h.14
. 11.21

12 121.92 15.05 | 2646|2107 4151 14,25 §7.48
: 14,24

1 110.77 15.40 | 26,99 21,56 4263 15,02 §9.26

4 . 1.5

10 136.02 1558|2621 Ly 63.97 1.3 70.32
. 18,01

9 139.52 15.57 27.10 1 21,80 143,61 18,490 16.01
. 1188

8 136. 44 1530 | 26.46 |24 63,23 1124 15.12
J 16,45

1 145,10 14.73 28.91 20,62 §2.05 15,46 1.1
. 45.40

§ 148,20 13.82 |06 Lies 19,97 42,69 88.18
. 40

5 13257 125 | 26.88 L1154 6.89 | .80 79,50
. 1146

§ 118,14 10.78 24.15 15,09 32.63 12.2% §9.69
. LRI

3 96.55 8.52 19.88  {10,93 27.02 219 63,38
* 17,68




Tablo 5.15

EK Bag Kirisi

66

Momentleri(Dizeltilmemis)

Kat Te1 BK1 BK2
T
BK1 BK2 m e M Mg M;
No t t t m (g tm Mig tm
2 63.86 5.66 13.13 }7.92 }19.85 18.38 ] 46.06
1 46.66 4,14 9.60 5.80 |13.72 14.85 )| 33.23
h 12.03

Mar1(Sol ug)=M

iy (Sag ug)
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Kolon Kesme Kuvvetleri

D D,
ZTKat , 17 Z( ﬁi*’-ﬁfi) *ZTi ’ Ti’“:‘ﬁf;*ZTKat , 1

Tablo 5.16 Kolon Kesme Kuvvetleri

| o7 [ w o {m |mo fm foz st sz |s3 [ss [se |s9
B4 s1 |se ss | su | sto
o | . s13 | s12

16 126,85 1 2,26 12,52 2.5% A5 11,95 § 1,871 9,49 § 2,93 1218 1 7 037 2.15

19 { 126,43 f 2,27 12,85 | 2.58 Al 1.9¢ 1 2,001 6,69 12,17 12,21 281 2,18

14 } 116,82 Y 2.36 }2.6% | 2.66 12,69 12.05 | 2.081}9.99 |2.,264 y3.28 I 7,51} 2,26

11 | 181,96 § 2.43 ¢2,72 ! 2,15 18 2.12 1 2.51 0.3 1983 }2.36 16 1 3.81

12 ) 158,69 § 2.49 §2.81 1 2.86 12,86 12,19 ! 2,591 14,7 16,001 12,581 | 8.0 1 4.0%

11 162,37 § 2,85 1 2,87 1 2.40 93 2,26 1 2,651 10.9 1 6,15 | 2.48 .19 1 46,13

10 | 204,47 | 2,58 12,91 12,94 J96  £2.26 1 4,09 2.8 19,25 72,99 | 8,291 12.1

k] 206,31 ) 2,58 72,96 12,46 }]2.96 12,26 | 6.001% 10,4 ]0.26 }2,99 | 8.28 ! 12,0

) 200,86 | 2,583 1 2.4% } 2.49 At 2,22 Y 4,023 12,2 1908 12,96 1 8,161} 11,8

1 230.9¢ 1 2,46 ) 2,75 1 2,78 ;2.80 12,14 1 7,70 ¢ 12,8 7112 11,71 1,831 16,7

f 216,78 1 2,29 t 2,58 1 2.6t $2.6% 12,08 Y 7,23 i2.0 j10.65 19,49 } 1,35 13.8

5 196,5¢ | 2,07 } 2,34 | 2.36 J8 11,82 ) 6,550 10.9 1 9.5) ) 3.16 ) 6.66 § 12.5

§ 220,26 ¢ 1.78 12,01 §2.0% 12,05 f1.57 ! 6,681 9.75 } 16,2 }6.81 J31 13.8

1 17608 ¢+ .41 V1,59 ti.61 tt.62 1,26 1 S. %% % 7,71 112.8 15.%9 4,81 1 10,9

A 115,72 1 0,96 11,06 ! 1.07 08 10,82 1 341 f 5,42 Ja.5t 13,58 ¢ 3,001 12.25

1 62.52 0.36 10,40 10.40 10,60 0,31 J 1,551 5.60 J3.86 11.36 | 1.14] 3,00
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Tablo 5.17 Kolon U¢ Momentleri
, Ka | 81 Bl 4] E2= R4 2 51
Xa i 13 L[] Ka ti Ha LT Xa i a2 L
Yo | ta 4 | tg 1tz ta ta ta ta ta ty ta in
16 12,85 19,48 1 3,18 £3.88 $39.21 $9.93 P390 1 1,93 4266 1 300 82,48 | 1.03
16 13,18 T1.98 f 1,57 ¥1.57 1361 P3.61 J 3,65 | 1.6% 19 1 a0 V243 ) 2.8%
16 13,28 11,28 1 3,68 .02 1372 V397 310 82,87 1 2871291 § 2,91
11 11,39 13,39 F3.81 (3,80 f3.8s 19,85 13,80 1 3.80 }2.97 1 2,97 113,91 | 1,51
12 13,49 J3.60 139,93 14,93 1308 1398 14,00 ) 6,060 )3.07 ) 3.07 13,63 1 3,63
151 $9.87 § 4.0 1402 1606 1406 § 610 | &.10 U TR T A I

10§ 3,61 Y160 1 4,07 Ye.07 V642 J6.32 V4. t6 ) o406 13,16 ) 3,16 5,71 ] §.73
4 1.6 1 1.61 .06 16,06 1 4,12 14,12 } & 18 .18 1 3,16 1.16 15,73 .73

~ 8 1.5 11,56 1 1,99 13.9¢ | ¢.08 J4,09 4,07 § 607 33,04 1 310 $9.6% ) 5,63
1 .42 13,62 11,85 11.85 }1.89 13.8¢ 13,92 ) 3,92 13,00 } 1.00 ]10.8 | 10.8
6 121 13,2 361 13.6 1.65 13.69 .68 | 3.68 12.80 § 2.80 } 10,1 18,1
5 2,90 12,90 11,28 §3.28 13,30 13,30 13.3% | 3,93 }2.8% } 2,59 $9.47 | 9.17
& 2.69 12,49 2.81 12,4 2,04 32.84 2.81 1.81 12,20 2.20 149,48 9.49
3 Lor trer } 223 Fo93 12025 199 V297 8 27 fh7e L 176 H7.08 .18
21132 11,32} 168 11k 1.5 11,50 V151 1 1,81 b1,18 b 1.5 e 27 ¥ 6,71

] 0,95 19,45 10,60 10,50 1 0.62 18,50 0;62 0.5 10,48 1 0,39 12,39 1 1.95




Tablo 5.18

Kolon U¢ Momentleri

69

Kat | s1,57 ,S13 §1,56 812 84, Y 58, 511 59, §10
¥a Hd Ha L1 fa {1 Xa 1] fa 1]
Ho ta ta ts 4 | ta ta ta te ta ta
16 9.30 [17.27 | :.88 13.28 2,72 11,33 10.98 10.98 1 2.71 1.3
15 16.85 116.28 | 1.04 |1.04 3.09 13.69 | 10.19 | 10.19 | 3.07 1.07
14 12,59 [15.38 | 3,14 |31 3.19 13.19 | 10.51 | 10.51 | 3.16 1.16
13 13,00 J15.91 } 8.16 ]8.16 .30 }3.30 | 10.86 | 10.86 | 5.4 5.47
12 13.;2 16,40 1} 8,41 ]3.41 1,40 1340 | 11.2 11.2 | 5.64 5.64
11 15.25 [15.2% | 8.61 8.8 $.47 13,47 | 1L.47 ] 11,47 15.78 5.78
10 15.67 J19.16 | 12.95 ]12.95 | 4,19 [&.19 | 11.61 | 11.61 | 16.87 | 16.87
9 17.62 117,62 | 12,94 [12.96 | 4,19 | 4,09 | 11.59 | 11.39 | 16.86 16.86
R 1700 11000 | 12,70 }12.71 } .12 14,12 ] 11,40 | 11.40 | 16.58 | 16.58
1 17.91 }17.91 ] 15.68 }15.68 | 5.19 ]5.19 | 10.96 | 10.96 | 20.61 | 20.61
b 16.8 }16.8 16,73 114,73 | 4.89 |4.89 | 10.29 | 10.29 ] 19.35 | 19.35
5 15,23 115.23 | 13,34 [13.36 | 4.82 k.bt*‘ 9.32 9.32 | 17.54 | 11.54%
§ 13.65 [13.65 | 22.68 |22.68 ‘9.53 9.53 | 8.02 8.0z }1%9.32 | 19.32
i 11,33 116,25 § 17,93 117.93 | 7.55 |7.5% | 6.34 6.34 115.21 } 15.21
) 9.32 15.02 11,91 j11,91 | 5.01 js5.61 | &.21 §.21 110,15 | 10.13
i 15.29 ]10.39 6,48 }4.32 2,09 y1.71 | 1.16 1,kh | 4.62 1.78
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) 6,375 . 111 ﬁ;

X 1 i X t rd
3.48 1.18 170 208 L33 191 L9
6.03 2,05 2,93 [3.82 232 1A |
§.46 2.19- L6 (el 0.5 1,61 |3.67
6.67 2.1 125 426 258 .19 |39
6.98 2.4 195 (639 .67 92 3.9
7.0 2.40 145 {4500 L6 600 [4.02
7.18 2.4k 150 P58 279 409 4.0
1.22 2,45 152 Ja6l 281 12 |12
1.15 2.4 149 Ja56 278 .09 | 4.09
6.96 2.3 140 feb 200 L9 [1W
6,69 2.25 S JVE I OP LS Y-t I OO P I KW 1
6.11 2.08 299 3.0 L3 .48 |1.48
5,19 1.84 2.6 1345 210 .07 {10
b6 4,46 218 {2.86 L7655 | 2.55
1.29 1.12 L6 {200 128 188 [1.88
1.1 0.60 0.86 |1.02  0.68  1.00 |1.00

fi e .y

Sekil 5.12 1-1 Aksi Kirig Moment ve Kesme kuvvetleri
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Sekil 5.13

y 1.265 110
e
| T .|
2,03 12.67 .32
5,31 13.24 7.9
5.74 13.64 18.41
642 14,19 19.90
1.4 15.00 41,84
7.3 15.40 V2.9
9,44 16.04 42.92
11.46 17.59 5.9
136 17.39 45,41
16,41 17.84 4.8
20,9 21.93 50.70
19.29 19.96 45.56
18.26 17,60 19.47
;;5.27 16.01 %.01
1195 11.66 2%.13
6.2 8.03 19.50
sy Tl

2-2 Aksi Bag Kirisi Moment ve Kesme

kuv.
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1.37%
L L
7 1
| 4 |
1.00 5.04 1.9
5.25 8.81 £.86
5.66 .51 1.42
5.84 9.82 1.66
6.04 10.13 71.89
§.21 10.41 3.10
6.0 10.57 8.24
§.32 10.62 8.28
§.21 10.53 8.21
§.11 10.25 1.99
5.80 5.7 1.60
5.35 8.9 1.1
4,78 1.96 §.20
3.9 6.60 S.14
2.89 £.85 3.78
1.54 2.58 .01
,77; [ od
B2 B2

Sekil 5.14

2-2 Aksi Kirig Moment ve Kesme kuvvetleri
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4,265 1.70 1.375
# 1 A+ ol
] ] | i t i ] f ]
17,21 8,30 109 2,14 1.J]8 152 1.81 4,11 1.4
25.58 §.44 1.9 13182 1.1 .66 113.15 1.28 6.8
26.23 6.63 2,06 }4.12 b1 .81 i 1.88 1.8
28.5 1.56 .76 ]7.54 .18 .91 113.52 3,13 1.66
29.42 3.19 5.2 111.05 4.3 .7 118 8.38  7.89
28.87 8.05 5.67 ]11.35 8.52 L 1N 8.60 4.1
3.4 4,75 1.8 }l438  10.52 .50 ]&.18 9.02 8.4
13.09 9.78 8.62 J1.21 12,4 1.8 | 4.5 9.33 8.8
3.5 10.10 8.5¢ [11.11  12.30 1.80 | &.51 8.2 8.1l
15.02 16.43 9.45 118.94 13.65 §.26 ]5.05 8.4 7.99
.71 16.51 10.12 ‘20.29 14.6% k61 15,47 9.51 7.60
.03 9.70 .35 “18.72 13.52 626 15.05 8.71 1.8
28.88 9.58 11.99 | 2403 17.89 6,38 17.57 16.01  6.20
23.90 8.1 13.52 21.09  20.53 1.81 14921 10.48  5.14
116.35 6.16 .93 19.91 15,09 5.75 ]6.81 1.16 378
.71 1.54 5.40 110.83  8.18 1.07 113.65 k12241
T ZF7I77? T o
52 §3 ] 4
Sekil 5.15 -4 Aksz Kirig Moment <§e kesme

kuvvetleri
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1.9 ] 4.0k L 1.09 ]
1 1 T
. e , 18 L
; ) 1 *
X T
21.1% 11,46
21,48 13.60
28.20 13.96
29.12 1h42
30.06 16,98
.88 15.29
.41 15.55
31.59 15.64
.31 15.50
30.46 15.08
18,95 14,33
2%.12 13.29
2.6 LN
wa e
14,38 .12
9.9 492
e T e >
] J]

Sekil 5.16 4-4 Aksi Bag Kirisi Moment ve Kesme kuv.
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£, 265 1.70 1.37% .11
L | L
A = —
X by ] ] T X | 4 | ¥ t
17.21 430 1.09 2.19 .26 5,00 5.96 S5.91 2.1 1.15 0.370
: 2
25.58 6.4k 1.90 } 3.82 1.4 8,77 110.40 10,36 L77 2.01 0.65
AN
26.21 .63 1.06 | 4.12 1.99 447 {1123 1113 4.7 2.16 4.1
A
28.50 1.58 .76 | 1.5% 10.19  4.78 | 11.59 12.53 5.64 2.99 0.96
N
29.42 8.19 5.52 1 11,05 12,46 10.09 §11.97 13.99 1.26 1.85 1.24
~A
28.67 8.05 5.67 ] 11,38 12.78 10.37 ]12.30 14,37 1.46 1.96 1.27
e
3441 9.75 7.18 | 14,38 14,67 10.56 {12.52 19.86 14.79 | 7.86 2.53
- A
33.09 9.78 3.62 § 17.27  16.4 10.61 | 12.59 25.18 22,01 | 11.70 1.76
A
34.53 10.10 8.5k | 17.11  16.25 16.52 §12.47 2495 21.84 | 11.60 .13
- -
-35.02 10.63 945 | 18.9¢  17.16 10.23 | 12.13 26.49 24.29 | 12.90 £.15
' e
.11 10,51 10,12 | 20.29  17.65 9.72 {11.5) 27.31 26.10 | 13.86 b.40
pass
12.03 9,70 9.3§ 18.72 16,29 8.97 ] 10.64 25.26 24,09 | 12.80 412
AN
28.88 9.58  11.99 } 26.01  18.8  7.93 | 9.4l 2435 26,07 | 12.79 .11
- 2
21.% 8.77 13,52 | 21.09 19.80 6.57 {7.79  22.09 22.59 | 12.00 .88
: A
16.35 6.16 9.93 19.91 14,55 4.83 ]15.72  16.23 16.60 § 8.82 1.84
AN
9.71 1.5 5.40 10.83  7.89  2.59 |3.06 9.24  9.8% 5.42 1.65
paN
ol 4=a4777 PP N
§2 s1 58 $9
Sekil 5.17 6-6 Aksi Kiris Moment ve Kesme kuvvetleri
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‘ 4,375 | 1.1% L

7 7 1
1.18 0.15 4
1.2 0.42 6
.42 0.73 0
1.69 1.04 0
10,03 1.3 ¢
12.43 1.71 0
14.87 .06 !}
11.32 2.42 0
18.75 Ln ]
22.12 . 1.1 9
N | 3.42 0
26.45 .n 0
28.29 1.97 ¢
29.81 £.19 0
30,93 538 0
31,53 b.43 ¢

7 e Tz

] 13 n

Sekil 5.18 1-1 Aksi Kolon Normal Kuvvetleri
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3.265 .10

12.67 -12.67

25.91

19.55 -19.55

13,74

68.74

84.14 -84.14

140.18

1.7

135.16 -135.16

153.00

174.93

194.19 -194.79

212,47

228.48

24014

-2k8.11

TTIPI7T e

51 n

Sekil 5.19 2-2 Aksi Kolon Perde Normal Kuvvetleri



78

1318

5.04 -5.04

13.85

23.36 - 2116

11.18

$3.31

§3.72 -§1.72

.29

1491

1 85,4 -85.4

95.69

105,44

114,43 -114.4]

12239

120.99

131,84

136,42 -136.42

P77 ST

1] B

Sekil 5.20 2-2 Aksi Kolon Normal Ruvvetleri
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4265 170 1375
_Wll /l[/ "L ’|[
430 012 1.99 417
10.74 415 5.46 1148
1.97 1.1 0.23 -18.33
2%.91 -8.65 118 11,46
n.12 -0.53 11.25 35,44
AL -8.06 .33 o
50.92 129 9.89 -53.46
§0.70 -4.66 s  fesnrs
70.80 -2.46 3.1 12,04
8.3 0.6 e 8152
974 59 -5.61 -91.03
101,44 8.2 036 - | -98.0
11102 17.03 -18.24 -109.81
118.79 w9 -8.29 ~120.29
125.95 .12 -35.68 -121.99
129.49 42.36 -30.T4 RTTRY
7 SEcas rreTr ead
52 $3 st B

Sekil 5.21 4-4 Aksi Kolon Normal Kuvvetleri
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1.09 4,04 1.09

13.46 -13.46

11.06

.02

5. hd

10.12

85.61

101.16

116.80

132.30

147,38

161.71

174,94

186.64

196.33

201.45

08.37

) 1]

Sgkilwﬁ:?z 4-4 Aksi Kolon Perde Normal Kuvvetleri
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) 44265 oL oum ) %11 .
g 1 7 1
% -0.06 161 -5.54
10.74 0.9 456 -15.19
1.3 2.24 1.70 -25.62
24.93 09 10.04 3119
n.12 0.15 1,59 -40.9
Ry 13.88 1.18 -63.04
50.92 1840 18.37 -80.37
60.7 25.42 21.15 -101.79
0.8 .57 15.85 -123.0
0 R 45.18 ~145.35
TR 5.4 54.9 -168.26
10144 52.03 §.87 -189.4
11102 §1.25 §9.42 -209.64
119,19 12.28 1 2147
125,95 80,67 7.3 -241.26
| 120.48 #5.02 ThTh ~248.85
77 lyareed T2 7777
52 $ 58 59
sekil 5.23 6-g Aks1i Kolon Normal Kuvvetleri
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S.4 Y DOGRULTUSUNDA DEPREM HESABI

2.68 1.76 §.07
] 4 p J
1.968 1,546 1,459
0.143 h 0.116 1.304 0.218 '
L L] 0‘200 L v L]
b ' .93 ' 1,142 '
! ! 1.301 ' 1,333 .
' b 2.860 ' 3.466 b
77T T TP il
Al 51 52 52

Sekil 5.24 A-A Aksi Kolon-Kiris K Degerleri(Benzeri 2)
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1.08

§
%

Ip =0.486%69 a4

P2

Sekil 5.25 B-B Aksi P2 Perdesi Atalet Momenti(Benzer

sayisi 4)
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§.07
’ 1
1.459
0.116 ' g.116
0.162 ' 0.162
0.666 ' 0.666
1.732 ' 1.7132
2,475 ' 1.415
- il
53 53

Sekil

5.26 C-C Aksi

Kolon-Kiris K Degerleri
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.10
i/ J
= 7
1.783
0.143 ' 5.423
777 FTFIT
02 58

Sekil 5.27 p-Dp Aksi Kolon-Kiris K Degerleri (Benzer

sayis1 2)
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1.76
|7
A 1
1.546
0.116 ' 0.143
0.200 ' !
0.478 ' '
0.666 ' '
eoicd Y el
54 D2

Sekil 5.28 D-D Aksi Kolon-Kiris K Degerleri (Benzer

sayisi 2)
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Sekil 5.29

sayis: 2)

E-E Aksi Kolon-Kiris

y 1.03 I 116 .09 L 1.99 , 0,86 1,65 | 1.16 | 3.0
1 g 7 1 7 7 =
BK1 BK2 BE4
§.861 1,569 1,572 1,699 8.861
h 0.143 " 6.116 " 0.143 *
» L ] L ] 0.139 ] » .
~ ] ] ] ] ] ]
= 0.208 < g g
[fa}
faa] 1] . " 1 * 0 ] [] [Tl
O ™~ 52
(38} e o] O
O ()} (3]
~ L [ ' * ] Q ] ] o
. ) o ~
< . .
il o o
Hp" L] ] ] ] I ] ® 1
0.573 A o
] ] ] 1.673 ] . ]
LEaad bearaal Yeacoad TITI7 77 777
1! B3 59 P8 Bl P4

K Degerleri(Benzer
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L 1.50 |
=
2.789
0.14) * 0.143
- e d
B'4 B’y

Sekil 5.30 E’-E’ Aksi Kolon-Kirig K Degerleri (Benzer

sayisi 2)



5.29

89

1.08

1.1

KA

I=48,531 daé

e

Ip=1.315893 ab

7 Iy v P

P11

Ip =0.464622 mé

Fg

Sekil 5.317 F~F Aks1i Perde-Kirig I Degerleri
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Sekil 5.32

F-F Aksi Kolon-Kirisg

K Degerleri

1.79 4,29
Y j |
x 7 7
BEKS 5.957
0.143 '
* " Ip=1,315893 pé
R S cad = = = P
3’ Ps



91

Tablo 5.19 Baglanti Kirisleri RedOrlierinin Tayini
Kat BK1 BK2
P4-23 59-78

¥o to e RA 1o ru RA

16 0.0125 0.0124 0.063699 .028 0.0212 0,005236
15 0.0124 ' 0.063680 0.0272 ' 0.005232
14 ' ’ ’ ' 0.0271 *

13 ' ' b 0.0327 0.0325 0.005278
12 ' ' ' 0.0325 ) 0.005277
11 : ' ) ' 0.032 0.005278
10 ' ' b 0.0486 0.0478 0.005408
9 ! i ; 0.0478 - 0.005405
8 ' ' ' ' 0.0441 0.005389
1 ' ' F 0.1315 0.1216 0.006066
6 ' b ' 0.1216 ' 4.006023
5 ' * b b 0.0986 0.005927
b ' . ' 0.3549 0.2818 0.007697
3 ' b ' 0.2878 ' 0.007416
2 . . . . . v

1 ' -—- 0.062465 ' .e- 0.006210
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Tablo 5:.19 EK Baglanti Kirisleri Reddrlerinin Tayini

Kat

o

BK1
F8-£3

BR&
B3-p4

1o

4

RA

o

ru

RA

16

0.0124

0.0122

0.0102

0.0124

0.0122

0.063660

15

0.0122

0.0122

0.063640

L4

13

12

11

10

0.010034

6.062443
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Tablo 5.19 EK Baglanti Kirisleri Redérlerinin Tayini

Kat BKS BK6
F3’-P5 P11-P9
Ho 1o ry Ri Bk 28
16 0.024 0.0234 0.042198 0.042678 0.024312
15 0.0234 ' 0.042161 * b
14 . . . . .
1 v . . . .
12 ' y . . .
1 ' . . . '
10 . . . ' .

1 ' 0.040720 . '
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Tablo 5.20 Fiktif Gerceve Rijitliklerinin Hesabi

Ra | R BR2 BK3 BRA BKS BK6 D i
¥o | DE(nd) D3y | DE(ad) | TF(ud) | DE(ad) | TEA(aY)  DEB(aY)
(a3)

16 | 0.095539 | 0.007852 | 0.0153 | 0.09548 | 0.063279 | 0.063717 |0.036468 | 0.591306
15 | 0.063690 | 0.005234 | 0.0102 | 0.06365 | 0.082180 | 0.042678 |0.024312 | 0.194518
16 | 0.063680 | 0.005232 | * 0.06364 | 0.042161 | ° ' 0.394455
1" 0.005255 | ° ' ' d . 0.394501
1. 0.005278 | * . . d ' 0.394547
1" 0.005276 | * : . ° . 0.394543
W 0.005342 | * ' : . : 0.394675
g |° 0.005407 | * d . ' . 0.394805
g e 0.005387 | * . ' . . 0.394785
1t 0.005728 | * ' P ' ’ 0.395447
6 | 0.006065 | * ' : . : 0.396081
5 1° 0.005975 | " . ' . ' 0,395941
§oye 0.006812 | * ’ ' : ' 0.197615
1 0.007557 | * ’ : ' ' 0.399105
2 | 0.007416 | * g g . ' 0.398823
1 | 0.12736 | 0.014832 | 0,020 | 0.12728 | 0.084322 | 0.084956 |0.048624 | 0.797646
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Kolon D Degerlerinin Hesabi
Ratlar boyunca kesidi degismeyen 20/60 lik kolonlarin D
degerleri asagida Tablo 4.4.3 de gbsterilmistir.

Tablo 5.21 Kolon Ij Degerleri

Kolon ad: | Al I B4 B3’ n2’ Fy’ 4]

at1 Katr | 0.1250 0.1232 | 0.1296 | 0.1296 ] 0.1207 ) 0.1365 | 0.1395

Hormal Kat

Bodrum Kat | 0.1295 0.1282 1 0.1330 ] 0.1330 | 0.1263 | 0.1381 | 0.1404

Tablo 5.22 Diger Kolonlarin D; Degerleri

Kolon ad: 51 §2=57=51% | §3=56=512 | 54255 58=511 | $9=510

16-14 kat 1 0,1086 0.2148 4.1001 0,100¢ 0.7656 | 0.1098

13-11 kat | 0,1783 : 0.1326 : ! 4.1303
10-8 kat 0.5942 1 0.6489 0.3482 0,1589 | * 0.1890
1-5 kat 0. 7266 1 0.7063 0.5133 0.2566 ! (,5488 |
4-2 kat 1.0467 11,0481 1.5634 0.3578 } * 4.9291

1, _kat 1.6983 ] 1.6526 0,4201 0,6529 1 1.9300 11,1122
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Toplam D Kolon Rijitliklerinin Buluumasi: (Sonucglar
12*10° ile g¢arpilacak)

21516 =4A14+2D2+2E ' 4+2E'3"+2D2 ' +F3 ' +2E3+2E3+451+452+483+

254+288+2S89
=5.9265 dm=5.9265*12*10 '=0.071118 '

Perdelerin f; Degerleri

(ZIp,) ; =4P2+4P4+P5+P11+2%P8+P9
=4%0.486969+4*0.463635+2%1.315893+2%0.009878+0.464622
=6.91858 m',

fi=h (/[6% (ZT,) ; 1=2.8/(6*6.91858)=0.067451 1/uf

F=1/ X[ =1/ ( Z_[—)+Zﬁf) ; »f1 biitin katlarda aynidair.

Tablo 5.23 ZL?i Degerleri

| 5D,
(m')

16 0.071118

15 "

14 "

13 0.076516

12 "

11 "

10 0.12951

9 w

8 -

7 0.156042
6 n N

5 "

4 0.203075
3 "

9 n

1 0.287233
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¥l ,F,f~-F; degerleri hesaplanarak asagidaki tobloda
verilmis;ir.

Tablo 5.24 >0 ,Fi,f-F degerleri

Kat YD Fi f-Fi

10 1 1ial 1{a3

16 0,662924 1.508469 ==

15 ,565616 2.167600 -2.08015
14 0.465513 2.147891 -1, 08044
11 0.471017 2.121066 -2.05562
12 0, 471063 2.122858 -2.05541
11 0.471059 2,1228176 =2.085%43
10 0,526185 1.90772% -1.84027
] 1,525318 1.9072580 -1, 83980
i f1.525245 1,907323 -1.83987
1 0.551489 1.813213 -1, 74582
f 0.552121 1. 811191 -1.14376
5 0.551983 1.811650 -1.74420
§ 0.600690 1§ 1.508752 -1,58730
3 0.602180 1.660631 -1.54118
2 _0.601898 1.861411 -1,.59396
1 1.085879 ) 0.921762 -0.8943]
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Tablo 5.25 Siireklilik Denklemi Katsayilara

Kat § Ho f¥o 611 610

Jo_| ta tial 1nd tial

16 2321.65 156.60 1.92587 116716046
18 8017.24 840,77 4,96510 1457.03162
14 16861 .88 1111.38% 5,55076 1021, 66458
13 2861260 1911.30 §,.9157% 11170.13041
12 §3106,76 29047.5¢ 4, 91594 171612.71627
11 60059.02 £051.0% §,30040 24658,72183
10 19271.99 5346.97 4,.08478 12219,66619
§ 100528.32 p780.14 § 08638 40806.9328%
3 3601.07 8337.02 1.99040 50129.60309
I 168267.62 1000¢.80 9827 60097.26695
§ 124108.07 117587 .05 1.89265 10619.36510
S 201484, 95 1159016 1.14621 21604, 11544
§ 224583.62 15485, 64 1.595149 92960.61901
1 25817518 17677.68 1.59148% 104597.21314
A 287624.1¢ 19400, 88 2852984 116420, 4959
] 317108.93 1 21389.31 1,05666 §2119.50887

Denklemleri:

Siireklilik

O;i,i-1X3.4+0; i X3485 1.4X;.,4+0;, =0

seklinde biitiin katlarda yazilir, kat sayilar

61)‘1_1 i =F 11 3 6i, i+l =f-F i

O; i =2*(fitfi)+F 1+R

O;i o =Fi Mure+2(£i+£19)M ,etEi1 Moy

olarak hesaplanair.



M perde =M +X

Ti,p =(M 11,7 M 1,0 /0y

’ ZTJ_:'
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Tablo 5.26 Perde Momentleri ve Kat Kesme Kuvvetleri

Kat | Mo Xi Mperde w1 Dos
N 21 eme
° tm tm tm t
No
0 -——— 0 17
16 3399.49
2321.65 -9518.566 -7196.916 16
15 2815.98
8017.65 -17403.31 ~9385.66 15
14 3431.23
16861.85 -27010.76 -10148.91 14
13 4151.94
28632.60 -38636.28 -10003.6 13
12 4824.11
43106.76 ~52143.71 -9036.95 12
11 5430.44
60059.02 -67348.95 -7289.93 11
10 6608.24
79271.95 -85852.03 ~6580.08 10
9 7100.20
100528.32 |{~-105732.6 ~5204.28 9
8 7485.04
123601.07 |-126690.70 -3089.63 8
7 8122.21
148267 .62 |-149432.9 ~-1165.28 7
6 8209.64
174305.07 }-172419.9 1885.17 6
5 8035.64
201484.95 |-194919.7 6565.25 5
4 8166.89
229583.62 [-217787 11796.62 4
3 7107.54
258375.38 |-237688.1 20687.28 3
2 5221.39
287629.19 |-252308 35321.19 2
1 3760.14
317108.93 }|-262836.4 54272.53 1
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Deplesman Hesabi:
Bagslangicta E=1 alinmistz.
Gercekte E=2.85*1C0 t/m® dir.

sp-E 5p.2.85x%106 vp 5 IT

h? h?Z D
Tablo 5.27 Deplasman Hesaba
Kat S 5 d Doseme
U.47T08¢
16 240986.4031 |0.014107 6 16
15 169268.1888 |0.016636 [2:436979 15
14 169245.287 |0.020274 |0-440343 14
0.420069 13
13 171224.2921 |0.024249
12 171241.014 |0.028171 [2-393821 12
11 |171239.56 |o0.031713 367649 11
.335937 10
10 190551.9452 |0.034679
9 190599.2028 |0.037252 P:301257 9
D. 264005 8
8 190591.9324 |0.039273
7 200477.5064 |0.040514 [:224732 7
6 200707.9783 |0.040903 184218 6
.143315 5
5 200657.0855 |0.040047
4 218363.074 |0.037401 [:103268 4
0.06586
3 218904.7194 |0.032469 0867 3
.033398 2
2 218802.2066 |0.023864 |
1 394375.6569 |0.009534 (009334 L
1.0
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Yapinin 6zel Peryodunun Hesabi

1.moda ait 1.68zel acisal frekans:

1q5d 4

Wy2=2i- 2
Y Ym;d ;2

s Qi =Fi

Y mfd =43.83%(0.471086%+......... +68.25*(0.009534)

=96.014971

> ald (=829.16*0.471086+......... + 80.69*0.009534

=3578.440289
Wi=6.104884

“ 2T
1. 6zel peryot T =—W——=1. 029
1 1
T=0.45 sn
8=1/(0.8+T-Ty)=1/(0.8+1.029-0.45)=0.725 < 1
C=C#K*S*I , C=0.10(I. derece deprem bdlgesi)

C=0.10%1.2*%0.725*1.00=0.087 > C¢2=0.10/2=0.05
C=1 icin hesaplanan tiim degerler 0.087 ile c¢arpilacaktir.

¥.C. YORSEKOUGRETIN KURUAE
POEUMANTASTOH MERNEE
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Mot =(Ipif LIw* LM pt

Y I,=6.91858 m'

Tablo 5.28 Perde Momentleri

Kat M P ip? NP4 HP5=HP11 HP8=HPAA [ 13]

o ta ta tR o | A | ta

18 -626.13 -44.07 -41,96 -119.0% -0.989 -42.05
iS -816.5% -51.81 -54.72 -155.31 -1.17 -56.84
14 -882.96 -62.15 -59.17 -167.94 -1.26 -59.30
13 -870.31 -61.26 -58.32 ~165.53 -1.2% -58.45
12 -786.21 -35.34 -52.69 -149.53 -1.12 -52.80
11 -634.22 44,64 -42.50 -120.63 -4.91 -42.59
10 -572.47 -40,29 -38.38 -108.88 -0.82 ~38.44
§ -452.77 -311.81 -30.3% -86.12 -{.65 -30.41
8 -168.80 -18.92 -18.01 -51.12 -0.38 -18.05
1 -101.38 -1.14 -6.79 -19.28 -0.14 -5.81
b 164.01 11.54 10.99 31.19 6.23 i1.01
5 §71.18 50.20 18.28 108.64 9.82 18.136
& 1026.31 12,24 68.78 195.20 1.47 68.92
i 1799.79 126.68 120.61 342.31 1.57 128.87
l 1072.9% 116.29 205.95 584.46 4,39 206,17
1 4721.71 112.34 316.4146 898.05 6.741 117,098

Tabandaki Konsol Momenti:317108.93%0.087=27588.48 tm
Tabandaki Perde Momenti :154272.53*0.087=4721.71 tm(%17)
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Baglanti Kirisi U¢ Momentlerinin Bulunmasi

YD ¢ D ¢
ZTfi= Z( ﬁ.i"‘lei ) *ZTi, Tfiﬂ'ﬂjﬁ*ZTfi

0.591806
L Tigmmmmmmmm———— *295,76=264.03 t
0.662924
0.394518
L Tism=—=—=——=- *244,99=207.57 t
0.465636

BK1:

Ti1s =(0.095539/0.591806)*264.03=42.62 ¢
Teis =(0.063690/0.394518)*207.57=33.51 ¢
m =Misg,0 i,

fist Kat

(R/2)+R 1n1 (Rt [2)+Rist

Ara Katlar:

Ris1 Ri
Mg We——————— *Tei*h M (R ————————— *Tii*h
R+R i+t Ri +R4s
Alt Kat
1
Mip =Mg=—~~—Tp; *h
2
0.063699
16.katta: mj, m——=~—————m—mm——mm———————— *42.62%*2.8=79.57 tm

(1/2 )Y*0.063680+0.063699
(1/2)*%0.063680
m ia Tl orme o o o 4 o *42062*2o8-39077 tm
(1/2)*0.063680+0.063699
mgr = 79.57 tm

15.Katta:m ;, = 0.063699/(0.063680+0.063699)*33.51*2.8
=46.92 tm

mig =0.063680/(0.063680+0.063699)*33.51*2.8
=46.91 tm

mpy =39.77+46.92=86.69 tm
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Tablo 5.29 Bag Kirisi Kesme Kuvvetleri

fat ZTfi ti(t)
0 t BK1 BK2 | BK3 B4 B3RS BKE

Sol ug Sag ug
16 264,03 §2.62 1. 3.50 16,81 42,60 28.2%1 1 28,43 16,21
15 201.57 11,88 1 2,78 19,31 131,44 22,19 1 22,35 12,19
14 292,92 A1.131,38 1 6,.5% 40,81 21,03 1 21,28 15.59
11 102,54 49,86 1 5,03 17,82 48,81 32.33 } 32,58 18,64
12 181,52 56,76 1 8,70 }9.09 56,70 17,56 § 37.8% 21,66
11 195,71 53,87 1 5.2¢ 114,29 163.43 42,29 1 42,60 25,38
10 §12.87 89,94 1 5,86 111,19 [69.80 § &h.26 ) 46,59 26,66
4 865,14 75.02 1 6,37 112,02 174,498 49,67 1 50.45 28,88
) 490,34 J9.09 1 6,70 3 12,67 179.04 52,31 1 52,16 10,20
1 506,69 81,59 1 1.38 113,07 181,58 56,02 | 84,81 11,18
f 512,38 82,318 1 7,82 113.19 182,19 54,55 1 54,95 1148
5 501,47 Ag,.6% 1 7,87 112.92 180,60 51,40 1 51.80 R
& 470,31 1532 1 8,06 112,06 175,28 £9,.87 1 50,24 28,16
i 409,83 65,19 § 7.76 1 10,47 165,15 41,29 | 43,62 26,97
2 301.00 48,06 1 5.80 1 7.70 48,03 11,82 + 32,06 18
1 240,52 39.40 ] 4.47 16,15 ]38.38 25,43 | 25.62 ] 14,86
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Tablo 5.30 Bag Kirisi Momentleri(Diizeltilmemis)

fat | K1 B2 53 W
3io ki 1ig i 2i0 | aio Ki

9 gin t2 i | tx pid 4 I “ 2in ta

16 | 19.57 § 79.57 |.6.83 16.53 [12.75 12,75 19,51 19.53
19,77 1,21 §.17 8

15 | 46,92 1 86.69 | 1.85 |72 |1.52 13.89 46,89 86.64
46,91 i : 46,88

16 | 87,162 104.07 | 4,60 8.5 }9.16 16.68 5113 104.01

13 | 68.38 | 125.54 | 5.62_ §10.31 }10.95 20.11 68,11 125.46
. 5,67 : .

12 | 196k | 147,82 | 6,58 12,25 }12.13 23.68 19,18 147.11

11 |_89.62 | 168.86 | 141 | 13.99 | 14,32 27.05 39,36 168.74
. 140 . .

10 | 97,28 | 1872 810 }15.50 |15.67 29,99 9.1 187.08
L] Lll L] ’ ®

9 105,03 § 202.81 [8.92 117,29 {1683 32.5 104,97 202.69

8 110,73 § 215.76 | 9.38 118,31 {171.1% | 3.57 110,66 215,63
: 9,11 . '

1 114,21 ] 226,96 [ 9.67 | 19,06 |18.30 16.04 114,16 224.82
' 10.48 . .

§ 115,33 1 229.56 | 10.99 | 21.87 |18.47 .17 115,26 229.42
' 10,9 . '

5 112,91 ) 228,24 | 10,68 }21.59 }19.09 16.56 112,84 228.1
: 10,51 : :

4 105,65 218,36 1 9.82 120,33 |16.88 14,97 105,30 218.23
: 12,15 * :
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Tablo 5.31 Bag Kirigsi Momentleri(Diizeltilmemis)
Kat BES 1K6 BRo

Sol Sag

(W 1c

ie Ki gio ii 1io Ni
Ko fig fa gin s gil tn
16 52,71 1 52,73 185301 )5%.07 13097 0.7
26.14 26,51 15.19
15 L3108 157,62 130,20 §57.82 111,91 13.10
11,08 * *

14 1.86 68.89 18,14 ] 69.43 21.83 19.74
13 45,24 831.10 §5.61 1§ 83.75 26,10 §71.93
12 2,58 97.84 §2.99 | 99,60 30,32 58,42
{1 §9.21 | 111.79 |.59.64 | 112.63 134,13 64,45
10 64,76 | 123,95 1 65,23 § 124.87 |37.32 71.45
9 69,54 | 134.28 1.70.04 | 135.27 |&00 17.42
8 73,32 | 142.86 | 73.86 } 143.9 142,28 82.39
1 15.6% ) 148,95 } 26,20 } 150.06 | 43.61 85.89
] 6.36 1 151.99 §. 16,91 J 153.1 L4401 87.64
5 §.76 1 151,12 1.75.32 1192.25 {4311 87.14
b 69.82 1 114,58 1 10,34 ] 145.66 }40.26 83.37
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Tablo 5.30 EK Bag Kirisi Momentleri(Diizeltilmemis)

Rat | BK1 1K2 ] &) BK&
2io LI aio A fio A 2ip . §1
jo 1in 8 | pin tr gin £ 1in tn
3 91,85 197 11,07 §23.82 | 1l4.66 11.54 91.49 196.88
" 10.66 * '
) 67,28 158.983 | 1,88 18,50 110,78 25.44 87,24 158.73
1 §3.26 ) 121.06 | 6.26 15,10 14,61 19.39 51.73 120.97

Tablo 5.31 EK Bag Kirisi Momentleri(Diizeltilmemisg)

Kat 3KS BRG BK6
Sol Sag
i ug
rio Bi 10 ¥i 1io Hi
" Ho aiu ty aig ta ain ta
3 | 60,61 1 130.43 | 61.07 131,41 |14.96 75.22
2 4,55 105.16 | 44,88 1 105.95 125,69 60.65
1 19.60 ) 80.15 15.41 | 90,75 120.52 46,21




Kolon Kesme Kuvvetleri

P
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LT xat . 1737 B’feéfi y*2T1. Ts- ‘Z‘Dﬁ-ii‘*ZTKat , i
Tablo 5.32 Kolon Kesme Kuvvetleri
Bt | YT, | 8B [M [0 xeow feofs | 53| s4
L] B’y H 86 85
$11 §12

¢ t t t t t t £ t t t
16 .1 (.15 | 4,81 0. 0.64 4,08 1 0.71 { 0,58 1.26 .56 §4.54
1§ 31,482 0.8 1 0.19 06,18 10.82 0,18 0.6 | 4.69 1.48 0.63 | 0.6k
14 §5,80 1,07 10,96 10,96 11,00 14,93 )} 1,05 0.8 1.81 8.711 10,18
11 58,68 28 11,18 113 11,19 L1 1,261 1.68 } 2,16 1.22 10,93
12 £8.17 1,49 11,36 1,32 11.19 1,29 | 1,46 7 1,91 12,51 1.2 11,08
11 16,18 1. 1.36 1.48 11,596 1.45 1.68 | 2,18 2.82 1.60 11.21
14 152.0¢ 1.8% | 1,65 L62 11.11 1.5¢ 1.80 1 7.82 .1} 4,58 1 2.09
9 152.58 1.9 V1,77 11,26 11,83 L1 1,93 1 8,460 ] 9.17 §,92 12,25
) 160,86 1 2,08 11.86 1.86 11.9% 11,80 2,031 8.46 9,61 S.19 1 2.31
1 199,94 2148 11,92 1.89 11,99 11,86 3,10V 11,47 116,86 1 2.89 |6.53
§ 201,86 2.1 11,9 1.91 12,01 ). 81 2,12 1 1108 1 10,96 1.87 14,57
§ 197,63 2,121 1,90 1.87 11.97 1.8 2,071 11,06 110,73 | 2,80 |4 48
§ 240,20 1. 1.11 1,75 11.8¢ 1.1 1.9 1 15,83 1 16,88 8.09___5_._0_8_1
i 208,51 .12 1 1,54 1.82 11,60 1.49 j.68 ¢ 1281 § 12,92 .96 16,41
2 153,26 1.26 11.13 12 11,17 1.09 1.26 1 9,46 9,48 .00 13,28
1 86,61 0,51 1 0.67 1} 0.46 0.&8 Q.46 1 0,50 ) .42 ]35.98 1,92 12,36
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Tablo 5.32 ER Kolon Kesme Kuvvetleri

Kat | S8 59
o 511 510
£ £
16 8,10 0.59
15 4,81 4.6
14 5.4¢9 4.8
11 1.8% 1.2¢
12 g.14 1.1¢
11 3,21 1.57
14 16,08 3,49
g 10,82 261
| 11,41 2.82
1 1171 5,40
) 11,88 16,97
5 11,66 1 6,82
3 10,817 13,13
3 9,43 11,60
2 6.93 4.38
1 6.99 5,02
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Kolon Uc¢ Momentlerinin Bulunmasi

y=y#yi1+y:1+y 3

Mg =T*(1-yi )*hy

M,

v katsayisi;

katsayisi ise h; =h sbt oldugundan sifirdir. y=y, dir.

Al Kolonu: k=13.90 > 5

=T*y; *h;

21

x=1

My=0.67+0.45%2.8=0.84 tm
M #=0.67*(1-0.45)*2.8 =1.03 tm

Diger kolonlarin hesabi benzer sekilde yapilmisgtair

y%hj

-+

ve genellikle

s Y=Y

-+
(1-y)hj

-

Ma

k > 0.5,

-+

nve yi

Tablo 5-33 Kolon Uc Momentleri
fat | Bi= Al 73 B4« 'Y 02’ Py’
By’
Ha K fa {1 Ka i Ka {7 LE] L fa i

Ho | tp ta 4| 19 | £ £ N | 4 | % | £R 14 ] fa
16 0.95 {1.16 .84 11,03 .81 11,42 0.81 1.06 | 0,82 1.00 10,92 .12
15 1.23 11,23 LI b1l 1,09 11,49 118 § 1,15 1 1.06 1.06 11,20 1.20
14 1.50 11.50 1.38 11,36 1,32 11.32 1.4 Lé 11,38 1,30 1 1,87 1,47
13 .79 11.79 1,61 11,61 1,58 } 1,58 ] 1.67 1.8 11,55 1.58 11,76 % 1,76
12 12,00 12.09 1+ 1.80 11,88 1.8 ]1.8% 1.95 1.9 11,81 1AL 12,06 | 2.04
11 2,35 12.3% 2.1 2.1 2,07 }2.01 2.18 L. 2.01 2,01 12,30 2.0
10 12,58 12,58 2.3 12,4 2.1 12,21 2.39 2,0 $2,2% 1 2,23 }12.52 2.52
9 2,16 V2.1 2.68 12,48 2. ks Y2 4% 2,58 J.86 12,19 + 2,39 § 2,70 2.10
8 2.1 12,41 f 2,60 12, 2.58 §2.58 2,18 2.1 2.52 2.52 1 2,84 2. 84
1 1,00 113,00 1 2,69 §2.69 2,65 $2.6% 12,16 2,19 1 2,60 2.60 1 2.94 2,94
[ 1.06 13,04 212 12,12 32, 2,61 2,810 1 2.81 12,62 1.62 ) 2.97 2.97
9 2,81 12.97 2,68 V2, .62 12.62 12,16 2.16 1 2,56 2.56 | 2.490 2,90
§ 2.1 12,11 2.48 12,58 2,45 12,45 2.58 2. 2.9 239 1 2.2 2,12
3 2.61 12,61 3 2,16 t2.16 2,13 12,13 2.26 1 2,26 12,09 2.09 1 2,39 2,38
l 1.16 11,16 1.98 11,58 1.7 1 1.9 L 1.6 1 1,93 1.3 1 1,74 1.74
1 0,79 10,64 149,72 10,54 10,71 10,58 10.76 ] 0,60 10,7 0,58 10.77 ] 0.63
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Tablo 5.34 Kolon U¢ Momentleri
ks | 81 52= §3= Sk 55 §8a 511 §9= 510
7= $6=
§1 $12

¥a LI LE] K LE] L Ia |1 fa M L K
§o_| ta ta ta ts [} S | o | ty 14 | 1 ty 2
16 3 0.73 140.8¢ 1,99 11.46 1.8% 1 4,68 0.81 § 1,84 9.6k 1074 1 0,
15 .97 14,97 .07 12,01 10,88 10.88 $.490 .90 11,52 10.01 10,97 4.4
14 .18 11.18 2,83 12,83 1.08 11.08 1.08 1 1.09 f95,43 11,07 11,18 11
13 12, 2. 36 13,02 13,00 .71 1111 1,30 1.38 | 71.40 11,94 1 1,68 ‘ 1.6
12 1 2.6 t2,.67 1.98 J1.81 11,99 11,499 1.51 1.51 Al 11,80 } 1,95 1 1.9
1 3 3.01 13,01 3.95 13,98 1226 2% 1,69 } 1,69 }12.5 13,22 12,20 2.2
i 10.9 310,49 11,9 V11,9 1 6.41 16,61 1.93 2.9 1 18,7 11.52 1 1.49 1.4
9 1.7 1,1 12.8 112.8 .89 16,89 .15 1 315 } 9.64 5.18 1.14 1.1
A V12,6 V12,4 11 118 121 11.21 .32 1 3,32 { 16,6 15.30 § 31.95 1.9
1 15.6 N 1§.2 115.2 1 11.0 ¥931.0 } 6.34 .34 117.1 1 15,79 9,8
§ 1157 115,17 183 118, } 11,1 Pil.l f.40 b 40 t 12,3 15.93 +9.76 1 9,7
5 1. 15,4 j18.% 15.0 115,90 ¢ 10.9 9 6.21 6.21 R 15.61 1 9,55 9.5
§ 20,1 120,17 20,8 1208 11,2 2 .1l 111 ) 15,22 1 18,4 1 18
1 18.4 118.0 14,0 118.0 14,72 19,72 6.11 6,17 1 13,2 13,20 3 15.9 5
2 13.2 1 13.2 13.2 1132 ¢ 7.85 16,43 §,56 | 4,54 1 8,06 1 5,69 11.1 11
{ 19,71 Js.46 1 i1.7 15.02 12,98 11,28 | 3,63 § 2.97 {17.0 1 2,52 | §&.19 1 5.1
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.60 1,76 401
N 2 -} “k
I t ' S T 1 i
101 057 050 0439 037 1.00 0.9 046 0.%
1.95 1,11 102|068 0.6 173 | 193 0.95
1.4 L0 L2906 081 207 | 2.43 1,19
2.95 Les 200 |13 LOT 2.62 | 2.9 L4k
1.49 241 .98 1199 135 3.08 | 3.4 1.70
1,98 396 AL |21 LB 152 | L 1.9
441 WIT B38 [ 558 348 151 | 8.0 w13
19 6.87 1363 | 9.08 553 1L70 | 13.10 6.4k
5,08 231 1650 | 9.6 5.88  12.45 | 13.93 6.85
5,29 .25 1682 | 1122 659 13.56 | 15.18 .46
5,41 0.06  18.86 | 12.57 7.8 1a.l | 16.13 .93
5.38 .00 1805 | 1250 7.6 1633 | 16.03 7,88
5. 14 1003 273 [ 149 835 16.92 | 18.93 9.30
.64 0.4 2.1 1550 s0r 18,37 | 20.5 10,10
174 840 1076 1250 .26 1481 | 16,57 814
2.17 5.00 1.2 |78 w29 8.6k | 9.67 L5
Al 51 ) 52

Sekil 5.33 A-A Aks1i Kiris Moment ve Kesme Kuvvetleri
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L §.07

T L
| T |
0.83 0.35 0.83
1.56 0.66 1.58
1.96 0.83 1.96
.19 1.19 2.19
1.1 1.57 3.70
£.23 1.80 6.2
8.63 1.68 8.65
11.3 5.66 13.30
14.16 §.03 14,16
18.32 7.80 18.32
22.21 9.45 2.2
22.08 9.40 22.08
2.2 9.41 2.12
20.92 8.90 20,92
17.51 1.48 11.51
5.1 1.89 9.13

AN _—
53 §3
Sekil 5.34

C-C Aks: Kiris Moment ve Keéme Kuvvetleri
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1.10
" P
i T L]
1.02 .44 9.64
1.92 &.;ﬁ 11.88
1.4l 5.48 14,59
.90 6.51 17.21
3.43 1.46 19.70
1.92 8.14 26,41
§.34 9,80 16.04
&1 1.4 19.88
5.02 8.31 20,94
5.2 12.15 12.84)
5.32 12.39 31.10
5.29 12.1 32.94
5.07 12.02 32.20
§.38 10,65 28,42
1.70 1.29 18.89
.15 5,10 10,56
TR =

D2 58

Sekil 5.35 D-D Aksi Kiris Moment ve Kesme Kuvvetleri
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1.06 1.41 1.06
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1.01 4,09 1.07
1.62 £.01 1.62
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Sekil 5.41

A-A Aksi1i Kolon Normal Kuvvetleri

L 2.68 ; 1.76 | 4,07 . 1.76 § 2.68 N
0.57 -0.2 0.09 -0.09 0.2 -0.57
1.65 -0.67 0.4
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.93 -2.07 1.15
7.% -3.13 1.5
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A-A Aksinda Elverigsiz Yiklemeler
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Yikleme
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degerler diyagramda

*

isareti ile gésterilmistir.

Diger akslardaki elverissiz kesit degerler degerleri

benzer sekilde hesaplanarak siiperpozisyon tablolarinda

verilmisgstir.
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6.2 DUSEY VE YATAY YUKLERIN SGPERPOZISYONU

M= Depremin soldan etkimesi halindeki kesit tesiri

M:s§j =Depremin sagdan etkimesi halindeki kesit tesiri

Tablo 6.1 14. Katta Kirislerin Moment Siiperpozisyonu
G+Q+ 1.46¢1.6Q GHQ+E 1.46+1.60)
Ririg Ksol Hsag | Mp Kiris #sol Hsag | Hp
Ho Bo
£ N1 % | LR tR L8
Sofl a, }5.81 ~6.81 =071 Sol a == === ~0.32
k1401 Acik, 1.92 K1412 | heik, 0.20
Sag g, 1 -0.02 ¢ -6,00 {-4.38 Sag & .o o= =012
Sol 8. 1.43 -6,85 =4, 22 Sol &, ——- —-a -
K1402 Aotk g.81 k1413 | Agik, e o= 428
Sag 8 2.9 =610 |-0.87 jag n e 2= -0.18
Sol &, 4,48 -1.65 1-0.22 Sol 8 14.91 -9.69 0,48
BR1403 feik. 1.6 K141k Acik 1.02
Sag &, 1614 -40.88 1-3.00 Sag 8 §.62 -1.66 2.15%
Sol m. 5.05 -5.01 0,03 S0l 8, 1.22 -4,02 -2.18
K1405 Acik, 0.28 K1415 } Agik 2.83
Sag s, | .41 -6.77 10,03 sag a “= o== ===
Sof &, 22.53 -21,28 1 -3.65% Sol o 2.1 =2.41 =0.08
k1407 Acik, 1.60 R1617 | Agak, 2,55
§3% @ -1.21 -§,29 -5,01 Sag 1 -0.81 =3,21 -2.96
Sol » 1.61 -5.98 1 -31.18 Sol & =0.96 =254 -2.5%
K1408 Acik, 1.41 k1418 | dcik 125
Sag a, 1 9,41 -3.13 1.97 Sag & =118 1 -5.36 =412
Sal_a, 1,01 =243 Q.46 Sol a =1.12 -1.14 -1.90
k1409 Acik, 0,55 R1419 | Acik. 15,21
333 £.8% -6,.91 | -0.06 Sag 4 -1.12 -1.18 =1.940
Sol a 26.1% -28.87 1 -2.13  Sol ». -0.19 -1.41 =1.401
BR1610 | Agik, 1,06 K1421 | Agik 5,63
Sag 26,11 =29.67 1-2.13 _Sag a -0.19 -1.91 =1.01
Sol &, === === === | S0l 5. ) 1.97 =212 1-0.11
k141l Acik. 0,22 K15822 ) hgik, 1.8%
Sag x, f -—- -=- -0.29 S, [t 12,32 0 14,89 1-1.96
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Tablo 6.1 EK 14. Katta Kirislerin Moment Siiperpozisyonu
GG+ 1.46+1.6¢
Kirig ¥sol Msa§ Xp
Bo
ta " 1 ta
Sol g 1,45 -3.24 -0, 68§
k1423 Acik 1.52
Sag » 1,94 -2.598 -0, 46
Sol 831,617 -44,. 19 -0.18
BR1424 Aetk. 4.28
Sag 0.67 -0.1¢ 0.20
Sol & 0,12 -4.18 0,28
K1425 Acik 0.12
Sag a -0.1% -1.23 -2.81
Sol #. -1.91 --2.1% -1.12
K426 | Agak 2.90
Sag %, §.58 --10,42 -3.51
| Sol & 12,51 =14.41 -1.60
BK1427 | Acik 8,11
Sag 3 -0,17 -0.11 =0,65
Sol & 2.6 -1.28 4.45
K1428 Acik 0.82
Sag B, 3. 38 =2.28 9.08%
Sol a. 25,61 -12.11 =4.90
BK1430 | Acqk, §.35
Sag a, 26,12 -16.02 118
Sal a 1.80 -1.42
BK1431 Acik, §.65
Sag a. 29,08 =30.11 -1.20
Sol g, ——- et —-=
k1429 Acik, 0.19
1S3k, i .- -0,32
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Tablo ©6-2 1. Ratta Kiriglerin Moment Siiperpozisyonu
G+ 1.46+1.6Q G#G+B 1.46+1.6¢
Kirig Ksol Nsag | ¥p Kir. Hsol Nsag | Hp
Ho Ho
L1 9 | N | W1 N | ta
Sol a 1.23 2.2 1-0,11 Sol » 1.23 -8.51 -2.18
K101 Acik, 3.92 K115 | Agik, 243
Sag 1 -2.19 ~3.83 | -4.36 Sag a el === ===
Sol g -1 84 -1.98 }-4,22 Sol 8 1.74 -1.84 608 |
K142 ek, 4.81 K117 | Aeik s o= 2.58
Sag . .39 -1.9% 1 -0.87 Sag ®. 3.81 =11.42 }-1.9%
Sol n, §.11 -5.85 1 -0.10 Sol & §.23 -1.81 1-1.92
BR103 | Acik, 1,64 K118 | degk, 1.28
3ag 8. 17.43 =216 1-1.00 Sag a §.00 =10.78 }-4.14
Sol n, 1.4 -1.35 10,09 | Sol §. §,26 -131.36 16,38
K105 Aeik, 8,28 K119 | Acik, 15.27
Sag a, 1.86 -1.82 01 34 . 5,26 -13,38 ] -6.58
S0l 8. 6.69 =111 §-1.18 Sol gz §.49 -4.99 J-2.21
K107 Aotk 1,60 K121 { Agak 5,61
Sag 8. | 2.86 ~1.16 | -3, 61 Sag a, | 6.85 =9,.99 =2.21
S0l &, 1,58 =11,% | -2.88 | Sol 2, =0.13 -1.35 =0.11
X108 keik, 1.07 K122 | Agik, L41
Sag a, 1 2,16 -1.48 10,92 gag a. | 8.54 =11,10 1-1.86
| Sol a. 1 3.40 -2, 9 10.13 Sal a 5,49 =1.48 =41
K109 Aoik, 0,58 K123 | Acik, 1.52
Sag a 1.10 -1.78 1 -0.06 Sag a 1.62 =226 -0.46
Sal 2 .46 =114 1-2.11 ' Sol », 1.1 -51.69 1-0.18
BE110 Agik, 1.06 Ki2% Acak, 0.2%
Sag a 8.46 -11.5 1-2.13 Sag . )} -1.08 1.1% 8.20
| Sol 8 2.99 -1.89 11,02 Sal a, 0.6 =0.02 0.25
143 Acik 1.02 K125 | Aeik, 0.32
Jaz a, 1 8.80 -1.72 10.78 S s, 1 7,80 -11.30 §-2.54
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Tablo 6.2 EK 1. Katta Kiriglerin Moment Siiperpozisyonu

GeQ+B 1.46+1.6Q
Kiris ¥sol ¥sag ip
o
fa LA fa
| Sl & 1.8 =18 =261
K126 Agik, 2.80
Sag 8. 10,42 -15.31 =1.51
t Sol &, 16,16 -11.36 -1.60
K127 Acik, 11
Sag n. 0,30 } -0.60 =4.8%
Sol s, } 2.0 -2.00 0,05
K128 Acik, 0,682
Sag u. 2.08 ~2.00 0.0%
 Sol &, 3038 =37.10 -§,9¢
BR130 Ak, 4,39
Sag 2. 28,85 -18.1% -1.18
| Sol 5, 1.01 -0,91 8
BR131 Acik, 0,65
Sai 8. 1k, 34 -16.00 -1.20
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Tablo 6.3 14. RKatta Kirigslerin Kesme Kuvvet
Siiperpozisyonu
GHQ+R 1.46+1.6Q GH(+8 1.46+1.6Q
Kirig g0l 1588 i) Kirig. Tsol 188§ p
fo ¥o
& £ t L £ t
1401 | Sal s §.54 Q.16 1.4l k1412 | S0l g, === m=- 80.32
Sag » =130 -5.68 =508 Sag & o= == =0.12
K1402 Sol s, ! &, -0.1% 1142 K1613 | Sol w, | --- - -0,38
Sag a 1.61 -3.39 1-1.29 Sa¢ 5. = === =4.38
k1403 | Sal m 14,69 -12.8¢ 11,92 K1414 Sol x 9.6% -12.81 1-2.46
Sag n. 11.13 -15.45 11,38 $ag 5. 9.38 -12.88 }-2.%%
KIS0 | Sol &, § 953 -9.4¢ 10.03 Ki415 | Sof =, ) 3,41 2,01 L0
Sag a. 1 9.49 -4,91 0.0% g3 &, 2== === =2.5%
k1407 Sol 8. 10,44 -2.42 .91 Ki4i7 Sol =, 1.9 001 12,13
Sag & 1.0 -10,.25 1-5,28 Sag 8. -1.49 -4,29 1-4.19
k1408 Sol & 9,82 -§.16 12,68 Ki418 | Sof s, | 2,78 117 2.81
Sag & 9.36 -6.02 1.64 g48 & -1.54 -1.96 1-2.1%
K1409 | Sol & 1.63 -f.113 -0 K1419 Sol a. 1.62 S.26 _1¢.1
Sag a 1,62 -1.14 =4.18 Sag a. §.24 -1.62 19,42
BR1410 | Sol x, 15.52 -1 2.21 k1421 Sof . £.99 2,91 15,45
Sag u -18.52 12,27 jag 8 =293 -4,59 18,45
K1411 L Sol m, LL) === =0.21 K1422 it Soia. | 7,08 F -1.88 J1.60
jag a, | --- -- -0,31 Saf . 1 1.30 -1.66 §-3.16
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Tablo 6.3 EK 14. Katta Kirislerin Kesme Kuvvet

Stiperpozigy«ot
GH)+E 1.46+1.6Q
Kirig T80l Tsag bs ]
o
t t t

k1423 | Sal A 1.26 0,94 1405

Sage. | -088 | -300 1-2.96

K1424  Sol a. ] 40,04 =19.36 0,49
3 40,13 -19.21 10.62

E1425 sol w1019 147 o019

Sag . ~f.18 -1.6% =2 .48

k1426 Sql 4, 8,38 0,44 £.51
Saga. 1 -1.81 =5.23 -5.43

k1427  lsol e, | 7.9 -1.40 1268

Safm. | 6,54 -6.1% |-1.16
K120 |solm. | 3.5 -3.26 10,20
Sagw. | 1.6 1.5 0,20

BK1430 | Sofa. [ 22,86 | -14.86 15.81
Sag.a. | 11.59 -26.11 1-10.52

BR1431 | Soi s 18,21 ~18,15 1 0.06

533 2. 11.41 =19.31 | -1.83

e fsola Lo 1o low
sai e 4 lon
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Tablo 6.4 1. Katta Kiriglerin Kesme Kuvvet
Siperpozisyonu
Qe 1.46+1.6Q GHQeR 1.46+1.6Q
Kirig g0l 152§ i Kir. Tsol 153§ 4]
[ 1] o
£ t L t L
1101 | S0l » . 2.9 1 118 1.41 K115 | Sol s, 1.82 0.682 128
Saga. | -3.80 | -¢0¢ }-506 Sap e | - =ae -2.5§
K12 | Sof a2, 1.08 1 1.68 .42 117 | sa0l g, &7 -1.53 2,11
Sag a. } 021 1 -1.57 -1.29 §ag 8. 6.54 =186 12.23
X103 Sal n.' 9,00 1 -7.06 11,40 K113 | Sal @ §.21 2.1 .81
g 5. §.17 ~-10.358 113.3% Sas » 1.4% =8, 18 -1.86
K105 ( Sol g, ! 2680 1 -2.596 10.0% K119 | Sl s, 110,58 1 1.08 §4.45
Sag &, 2,56 1 -2.60 £.0% 28 8. 1.08 -10.59 18,49
K07 |Sols J7.10 ¢ 002 §.16 K121 | Solp } 137 -0.41 15,04
Sag 8. 0,26 1 -6.84 -4,1¢9 348 8. .81 -1.31 .S.
08 |sola Jos3 | -g25 loe R122 | soiw 1570 | -250 160
Sag s, 1 9.62 1 -6. 14 J2.09 34§ g, .LQZ -6.;8 -1.16
K169 Sal s 1,82 WY =044 K123 | S0l s, 4.8 -4.18 2.61
Sag e 1186 1 -¢13 1-018 Saga. 1052 | -4 60 ]-2.96
BRI | Sola, } 6,648 1 -3.16 2.21 K126 | Sol g, % 46,28 -k8,.60 1§ 0,49
Sag a, 136 -6.48 12,27 : Sag.u. 4611 -45. 51 10,62
Kil4 | Sof & 1.5 ] -10.96 -2, k6 K125 1 Sol s, ] 8,70 -5.18 -0.14
Sak a. | 1.49 10,99 1258 Sag e, 1 3.53 -5.95 1-2.48
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Tablo 6.4 EK 1. Katta Kirislerin Kesme Kuvvet

Siiperpozisyonu
GHy+E 1.46+1.64
Kirig tsol Tsa§ 113
o
t t t

K126 | Sal a 1,98 ~1.68 £.57

Sega. 1081 1 -85 }osm

K121 ,_:ml A .01 -4, 1 2,
Sags. ] S5.36 ] -6.96 -1.18

(28 lsele l13 1-28s loge
Saia. loas 113 looe |

M1 [Sofe J2503 § 1291 {541

Sag a. 1 18,66 =29.18 1-1

M3 fSola. 12001 § -20,69 10,
Safm. 1 19.85 | -22.0¢ 1-1.63
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6.3 KiRiSLERIN BETONARME HESABI
DONATI ALANLARININ BULUNMASI VE DONATI SEGiMi:
Malzeme BS20 , BG IIIa

£4=130 kgf/cm' , £4=3650 kgf/cm'

MiNiIMUM DONATI:

Opig =12 / 3650 =0. 003288 , Agpip ~Ppin *D o*d

Asain =3.75 co

Saglanan donatinin hesaplanan gerekli donati alanindan en

az %30 fazla olmasi halinde Prin sartina

uyulmayabilir, ancak BGIII ig¢in (20 . 00415 kosuluna

mutlaka uyulmalidir. de57 cm, d’'=3 cm

p>0. 0015  icin A >0.0015*20*57 =1.71 cd

14. Kat K1401 Kirisi
1) Acirklikta: M=3.92 tm , hf/d=12/57=0.21 ,

D/ b= 46.25/20=2.31

m= M/(bd*f ;¢)=3.92/(0.4625%0.57*1300)=3.92/195.346=0.02

1000 w=21 , w=0. U021

) x b +d _ , 46 , 25 *b'/
As-0x rwag7rea "0 Vel *g3g50 7130
Ag=1.97 cm’ <3.75 ch
Ag =1.30%1.97 =2.56>1.71 ch A 4=2.56 cm’
2)Sol Mesnette
a)M¢=5.81 tm m=0.03 , 1000 wW=31 A 4=2.91<3.75 cd

Ay =2.91%1.3=3.78cd>3.75 A ,=3.75 cm’
b)M¢ =-6.81 tm, K=b*d' /M=20*57/681=95.42 , K ,=0.306
A¢=0.306*681/57=3.66<3.75 cm’
Ay =3.66*1.30=4.76>3.75 , A¢=3.75 cm’
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3)Sag Mesnette
M =-6.00 tm,K=20*57'/600=108.3, K,=0.304, A ~3.2<3.75 cm’
A y=1.30%3.2=4.16>3.75 c& , A =3.75 cm’
Diger kirislerin hesabi benzer sekilde yapilarak tabloda
gosterilmistir.
Baglanti Kirisi Betonarme Hesaba

Baglanti kirigslerin mesnette ¢ekme ve basing
donatisi birbirine egit alinarak, tasiyabilecegi max
moment bulunmus ve geriye kalan moment perdeye
aktarilmistir.
BGIIIa ic¢in limit K,=0.354 K=31 , K=bd' /M=31 ise
20*57'/M=31 , M=2096 tcm
A =K , *M/d=0.354%2096/57=13.02 ch A u=A g
20/60 1lik bir kirisin tasiyabilecegi max plastik moment
20.96 tm dir.
Ayni sekilde hesap yapilarak 20/50 1lik bir kirisin
tasiyabilecegi max plastik moment M, =14.25 tm,
Ast =A:=10.73 cd olarak bulunmustur.
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Kiris Donatai Alanlari ve Donati Secimi

Montaj donatai:

2612

Tablo 6.5 14. katta kirislerin donati alamlari
Kirig | b As Segilesn donat vd etr.
¥o tn ca | cnl Revcyt _Bk{ca2) t amjcs
R1400 | sol a. | 5.81 | 46.25 {3.75 |2812 Ig14(1.54) | 5.68 | p8j20

Sol w. | -6.81 | 20 3.15 |31z 1912

hoikltk | 3,92 | #6.25 { 2.56 | 3912(1p+2d)

Saf s, | -6.00 }20 L1813 1912

K102 | Sof w. | 1,03 | 38.66 | 171 2812 .86 | e820

Sol m. | -6.85 | 20 1.75 | %12 1912

Aiklik | 0.81 | 38.66 {1.71 2512

Sag . | 2.90 | 38.66 }1.90 | 2812

Saf m. | -4.10 | 20 2.81 |12 1812

R1403 ol m. | 445 | 59018 | 2.90 ]2fl12 1§12 15.95 | ¢10/20

' Sol m. | ~3.65 | 20 2.5 |12
Agiklzk | 1.6 | 59.18 | 1.71 | 3312(1p+2d)
Saf n. | 36.7¢ | 59.18 | 13.02 | 2912 Th14(10.78)
Sag a, -40.88 § 20 11,02 3512 jﬁlﬁﬂﬁ.ﬁﬂ
K405 | sol . } 5.05 | 36.5 |3.28 |2912 1912 9.5 | ¢8/20
Sol . | -5.01 | 20 .45 | 1314
Agiklik § 0.28 6.5 1.t |*
Sag n. | 6,81 | 365 |35 |°" 1914
Sag a, 5.1 20 1.8 * 1814
| K1407 | Sol m. | 22,53 | 7L.18 |13.02 | 2812 1914(10.78) | 10.44 | ¢8)20
' Sol m. | -27.28 | 20 13.02 | 3912 5416(10.05)
Cherklik | 3.60 | 71,18 f.2.290 | 3e12(1pe2d)
Sag u. | -4.20 |20 2,95 | R
k1408 | solw. | 161 | 404 |11 |2D12 9.82 | ¢8/20
Sol m. | -5.95 |20 1.75 | p12 1912
Agiklik | 1,07 | 804 [l.71 | 2§12
Sag m. | 9.47 | MOLA |46 " 2014({3.09)
Sag m. | -8.13 |20 839 | 2512(2.26)
R1409 | Sol m. | 3,07 |36.5 |2.01 |2912¢2314 8.14 | ¢8)20
Sol m, | -2.43 | 20 1.65 | 4412
Agiklik | 0.55 | 36.5 |1.71 |2912
Sag m. | 6.85 1365 |35 |° 1914(1.54)
Sa n. | -6.91 | 20 .5 ¢ '
CLA10 | Sol m. ) 26,73 | kh.26 | 10.73 | 12 6014 15.50 | §10/15
Sol m. | -29.67 | 20 10.73 | 312 514

i Arkisk | 1.06 | 44,24 |1.71 |° B

: Sag m. | 26,73 | kh.24 |10.73 | 2312 6914
Saf n. | -20.67 | 20 10.73 | 312 514
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Tablo 6.6 14. katta kirislerin donati alamnlari
Kiris M b Secilea donat1 v etr.
io te 4 | Neycent Rk{cs2) £ 2/ct
K1414 Sol n. } 10.91 | 36.5 212 012 12.88 | 98/15
Sol m. | -9.69 |20 . Ml
Aoiklik | 1.02 16.5 "
Sag w. | h.B2 6.5 '
Sag 1. - 20 :

R415 | solw. | 122 | 50,32 212 .91 | ¢8/20
Sol m. | -4.00 | 20 ' 1912
Aotklak | 2.8) §7.32 *

(1417 Sol n. | 2.31 52.16 2{12 b.29 $8/20
Sol n. -2.41 i) *
Aciklik | 2.53 52.16 *
Sag . | -2.9 |20 W12

K1418 Sol n. -2.54 20 W12 3.96 48120
Aciklsk | 1.25 42.56 *
§aZ &, ~5.36 20 *

k1419 Sol a. -1.90 20 2914+2912 9.32 9820
Acikizk | 15.27 | 68.8% 5914
Sag g, | -1.96 |20 201542412

k1421 Sol n. -1.97 20 1514+2812 5.45 48120
Agiklik | 5.63 8.0 3614
Sag m. | -3.97 J 20 151442912

R1422 sol m. | L.97 §7.2 1731V 1.56 8120
Sol s, | -2.12 | 20 .
Aciklik | 1.83 51.2 *
Sag m. { 12,32 | 57.2 * 21316
Saga. | -14.89 | 20 * 1518

11423 Sol m. | 1.45 65.12 2912 .26 48120
S0l n. -3 20 1812
heiklik | 3.52 65.12 *
Sag m. | 1.9 §5.12 2412
Sagm, | -2.58 |20 (1Y)
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Tablo 6.7 14. katta kirislerin domati alanlari
Kirig . b As Secilen donat: W str.
fo ta ca cal Bevegt | Rk{cal} t safca
k1626 | sol m. | 43.67 | 33.92 {13.02 | 2012 7814(10.78) | 40.13 | é12/10

Sol m. | -44,19 120 13.02 | Tol4
Aesklik | 0.25 {3392 {L11 |°"
Ssgw. | 0.67 (3921t |*
Saf 3 -0.19 1 111 *
R1425 ) sel m. § 0.72 | 3254 {1711 |12 2.6 | b8J20
Soln. | -0.38 |° . .
Aciklik | 0.32 * b *
Sag a. | -3.23 | .10 | 3912
g1626 | seim. | -3.12 |20 .13 | %12 §.23 | 08420
Aaklik | 2,90 [ 67.98 [1.81 |°
Sagn. | 5.58 |° 5 | 291242516
Sag a. | -10.42 | 20 5,74 | 361243514
R1627 | sol m. | 12.41 ] 35.9 ]6.3% |2%12 016 7.19 | ¢8/20
Sol n. | -14.61 | " 1.51 | %12 1014
dgiklik | 0.77 ' 111 | 2812
Sag s, 1 -0.73 }° 121 jadie
k1628 | solm, | 2.36 |29 171|212 3.5 | ¢8/20
Sof m. | -2.28 | 20 ' .
Ag1klik | 0.82 29 " ’
sag n. | 2.36 I3 ' '
$as w1 =298 130 » .
K1629 | Aciklik | 0.19 .71 | %12 0.41 | 98/20
K1430 | Sol a. | 25.61 | 56.96 |13.02 {2912 7814(10.78) | 26.11 | p12/10
Sol . | -32,37 | 20 ' %12 5016{10.05)
Aciklzk | 4,35 | 56.96 §2.83 |31
Sag m. | 24.12 | 96.96 |13.02 | 2912 Tal4
Sai . ! -14.02 120 . 1% $316
K131 ] solm. ] 1,50 | 41,48 L7101 |2%12 19.31 | 510/10
Sol n. | -1.42 |20 .oy
Aoiklzk | 0.65 1.8 1171 ¢°
Sag m. | 29.05 | &1.48 | 13,02 |° 14
Sag a. | -30.71 ] 20 13.02 |* 7514

-
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Tablo 6.8 1. katta kirigslerin donati alanlara

Kirig ud b s Secilea domat: vd etr.
{1 ta " | cn2 | Kevcat | Rk{cad) t sica
K101 Sel m. | 1.23 ] 46.25 | 1.71 2912 5.06 | 4820
Solm. | -2.23 |20 1.1 | 312
Agiklik | 3.92 ] #6.25 | 2.56 | 3d12(1p+2d)
Saga, | -4,36 120 2.99 11812
K102 sol mo | =422 | 20 2.2 | 5.06 | ¢8/20
Aciklzk | 0.81 | 38.66 |1.71 |2812
ssf m. | 0,35 | 38.66 | 1.1 [212
Ssga. | -1.55 |20 .71 2812
BX103 | Sol'w. ] 571 }99.18 ]33 jagn 1414 10.34 | 48/20
Sol n. | -5.85 | 20 3.75 {3612 1912
Agiklak | 1.64 | 59.18 | 1.7 | 3d12(1p+2d)
Sag . | 17.43 | 59.18 |8.89 |2p12 6312(6.78)
Sag n. -21.87 1 20 13,02 S616(30.05)
K105 Sol m. | 139 }36.5 i1 o1 2.60 | 8420
Sol m. | -1.35 | 20 : .
Aciklik | 0.28 6.5 |° "
-Sag a. | 1.86 6.5 |° *
Sap s, ) -1.82 120 y 0
K107 | solw. | 6.69 ) 7L.18 |3.15 | 2512 1514 .40 | ¢8j20
Sof m. | -11.07 | 20 6.16 | 312 112

dciklik | 1.60 71,18 1 2.29 | 3612(1p+2d)
sag n. | 2.46 ] 71,18 | 1.71 | 251241014
Saga. 1 =206 120 1.86

K108 Sol m. | 7.48 | A0.4 ]3.76 2912 1914 9.62 ] 48)20
Sol m. | -11.46 | 20 6.37 |3g12 112
Aexklzk | 1.07 | 0.8 | 1,71 {2412
Ssgw. | 2,76 406 179 |°

Sag m. | -~1.48 | 20 .y

K109 sol m. | 3.40 365 J2.29 |22 L4621 48]20
Sol n. | -2.94 | 20 2.00 |°

Agiklik | 0.5 6.5 (111 }°

Sag 1. | 1.70 6.5 L]

Sagn. | -1.78 | 20 .71 |

BK110 Sol n. | 0.46 be.26 | 5,20 | 3312 1014 6.48 48/20
Sol m. | ~11.40 ] 20 3.13 | 312 2618
Actklsk | 1.06 25 L1 T
Sag 1. | .46 bA.26 1 5.20 |2812 2614

safm. | 1140 120 [8.13 |32 2318




146

Tablo 6-9 1. katta kiriglerin donati alanlara
Kirig i b As Seciles donats L[] etr,
1o ty cs cnl | Mevext Bk{ca?) t glch
K14 Sol m. | 2.99 6.5 |2.02 |12 10.99 | ¢8/20

Sof n. | -1.59 ] 20 i.n

Agiklzk | 1.02 6.5 {171 |
Sag 1. | 8.80 36.9 [4.43 |° 912
Saga. }-112 120 13 i 241
15 sol m. | 3.2 §57.32 {2.07 | 2p12 1.9 | 68)20
Sol m. | -6.51 | 20 L JOL T 1614
Agiklik | 2.83 .32 {119 |
4§Y) Sal a. | 179 f52.16 | L1t |12 6.5+ | ¢8/20
Sol 2, | ~1.89 | ¢ * *
Agiklzk | 2.55 52.16 |* .
Sag n. | 9.81 52.16 J 445 | 312
Saga, | -11.47 120 .38 13312 2014
4§L) ol u. | 5.23 42.56 | 3.48 | 2§12 1414 6.74 98/20
Solm. | -7.87 |20 k.25 | 312 1912
Aoaklzk | 1.25 §2.56 1,11 L*
Saf m. | 5.00 | 42.56 |3.21 |2p12 1912
S8 | -10.70 ] 20 5,91 2 1h18
K119 Sol m. | 4.26 68.84 12,75 |3l 10.58 | ¢8/20

Sol m. | -13.34 { 20 1.56 | 2plee2¢12 2912
Agaklzk | 15.27 | 68.84 | 7.65 |S5plé
Sag m. | 4.26 68.84 | 2.15 |31
Saga. 1 -11.14 ] 20 1.56 | 241442512 2812

K12 Sol m, | 6.85 | 68.8% |3.75 ]2pl4 1612 7.9 $8)20
Sol m. | -9.99 | 20 5.49 | Iglas2dl2 1816
Acrklak | 5.6% | 68.84 {3.75 | 3814
Sag u. | 6.85 68.84 | 14 1912
Sag a1 -9.99 120 5,40} 1p1es2g 1516

122 Sol m. | -1.95 |20 171 | 2p12 6.28 | 08/20
biklik | 1.83 72 ) U
Sag n. | 0.54 §71.2 |4.28 |° 1316

1 Sag n. | -11.10 | 20 6.15 |* 316

415 ] Sol u. | 6.89 | 65.12 [ 3.4 2§12 1514 §.60 $8/20

sol m. { -1.4% ] 20 501 |3p12 1512

keiklik | 3.52 ] 65.12 | 2.2%
sag m. | 1.62 ] 65.12 J1.71 | 2p12
sag a. | -2.26 |20 171 (g2
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Tablo 6.10 1., katta kirislerin domati alamlari
Lirig L b As Secilen donat: W etr.
Ho ta i |  cnl Neycut Bklca2) t aafca
K124 sol a. | S1.17 ] 33.92 | 13.02 | 3512 5916(10.05) | 46.37 | §12/10
Sol m. | -51.69 | 20 13.02 | 2512 1414{10.78)
dorklsk | 0.25 33.92 (L1 |12
Sag a. | -1.06 | 20 71 2812
Sar a L34 11,92 1 1.1t 1812
K125 Sol = | 0.36 12.56 {171 |12 .95 48/20
Sol . | -0.02 | 20 ? *
dcikitk | 0.32 2.5 |° *
Saga. | .80 | 32.5% {193 |° 1916
Sag 2 -11,10 1 20 .18 13412 1418
K126 Sal a. 3.718 67.88 |} 2.42 2512+1416 3.85 08420
Sol m. | -7.38 | 20 3.97 ] W912+1518
Aoxklsk | 2.90 67.88 | 1.81 jo12
Sag m. | 10.47 1§ 67.88 }5.26 1§ 212+2318
saga. | -15.31 120 18,86 |351283416
K2 Sol m. | ld.16 ] 35.9 }71.271 | 212 %18 8.0} 08]20
Sol . | -17.%36 | 20 3.07 | %12 1016
Aexklik § 0.77 15.9 171 2812
Sapn. | -0.65 |20 LI badie
K128 Sol u. 2.08 29 1.1 2§12 1.13 48120
Sol m. | -4.00 | 20 * *
Aciklik | 0.62 29 * °
Sag a. .08 29 * F
Sag . 1 -2.00 9 1" *
K130 Sol n. } 10,34 | 56.96 | 13.02 {2p12 T414(10.78) | 29.18 | ¢12/10
Sol m. | -37.10 ] 20 ‘ 3012 5816(10.0%)
Agxklak | 4.35 56.96 | 2.83 | 3§12
Sag 1. 20.85 56.96 | 13.02 ] 2312 - 1814
Sapa. | -1.35 120 . 1§12 SElg
LK) Sol =. 1.01 81,48 [ LT 12 22.09 $16/10
Sol n. | -0.93 | 20 .1 j"
hozklik § 0.65 1,48 {171 |°
Sag m. | 3434 ] 41,48 13,02 | 1814
Sag m. | -36.00 ] 20 13.02 |° 1914
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Kayma Hesabi

% <0.25%f 4¢ *by"d=0.25%*0.13%20*57=37.05 t olmalz

Bu sarti saglamayan asagidaki kiriglerin boyutlari
degigtirilerek kesitleri biiyiitiilmiigtiir.

BK31 kirigi (5-~10) katlar:i arasinda by = 25 cm

BK30 " (11-13) " " by = 25 cm
BK30 " (5~-10) " " by = 30cm

BK24 " (14-16) " " by = 25 cm
BK24 " (11-13) *~ " by = 40 cm
BK24 ¢ ( 8-10) " " by = 45 cm
BK24 " (5-7 ) " " by = 50 cm
BK24 * (1-4 ) " " by = 30 cm

Betonun egik catlama mukavemeti:Vu=0.65%f,4 *bfd
Ver=0.65%0.010%20*57=7.41 ¢

1)V =V o+, , V =0.80%V,~5.93 ¢

% >Ver ise kayma hesabi gereklidir.

W=A o *ﬁvd*dls

2)Vy <Vyr ise minimum etriye konulmustur.

Min Oy= Aw /(by*8)=0.30"f¢t¢/f y»~0.30%10/1910=0.00157

Agy =n*A, ,Min etr. ¢#8 ve etriye araligi
8<2*0.5/(20*0.00157)=31.8 cm, s8<d/2 =28.5 ve s<20 sartina
uyulmalaidair.

Kiriglerin mesnetlerinin her iki tarafinda mesnet
yviiziinden 2d araliginda s< d/4=14.25 olmala, s=10 alinair.
K1407 kirisi '

Vi=10.44>7 .41 £t , Ve=5,93 £t Vy=V -V, =4,.51 ¢

Secilen cap 98 Aw=2*0.5 =1 cm’
4,51=1%1.91*57/5 -~==> g=24,.14 cm , S5<20 gartindan b =20

cm , etr. ¢8/20 alinar.



BOLUM 7 KOLON VE PERDE HESAPLARI

7.1 Rolon ve Perdelerde Normal Kuvvet Superpozisyonu

Tablo 7.1 Rolon ve Perdelerde Normal Kuvvet Sup.

5 QI 1T 2 -1 ped.
Kolos
14 1] §o+HQ+HR | BG+HQ-4B | Wd HG+EQ+ER | BG+HQ-NE
bo (t) (t) () i (t) (t) (t)
§ pre01 | 910 52 .82 1-11.08 0@ 21.01 20,5
§1101 1 48,63 12.1 1k 87 1-otal 1874k 56,38 £5.08
| sa01 | 75,02 ! 1900 220,18 1-41.14  }135.8% 85,61 102,41
ssot 1 102,23 25.9 122,92 | -66.66 ! 184,56 116,32 | 141,94
s101 1 119,67 15,10 £22,06  }-71.60  1251.70 156,01 | 191,51
| 51402 | 10.47 1.96 5,20 10, 46 68.55 i .61 41,08
§1102 | 85,19 18,41 186,81 | 62,49 148,82 108,56 | 101,16
s802 | 1312 28,98 211,78} 00,18 21001 165,41 | 156,55
§902 | 179,47 19,49 1204 nrs e 226,75} 212,17
s102 1 245,07 §3.51 20,07 116000 1828, 108,79 1 288,41
§1403 | 28,26 5,42 26.4) 40,95 48,24 15,52 11,84
$1101 | 58,63 12.28 84,15 56,99 101,61 12,21 §4,47
5803 19,81 14.06 140,50 11.38 156,31 130.1 81,18
501 1 121,91 25,88 199.89 95,82 219,11 196,21 | 60,51
s101 | 168,18 14,99 208,18 J118.1s §201.82 201,26} 156,74
| s1e0s | 11,12 2,58 25,53 1.0 21,34 18,41 1.1
§1108 1 27,95 5,45 85,13 22,41 48,49 41,27 26.11
| 5806 § 42,90 9,12 §5.21 41,81 1194 61,22 15,80
§90& | §7.2¢ 12,39 59,21 40,00 99,96 94,480 40,46
$104 19.83 16.82 55,91 135.39 131,21 140,79 50,51
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Tablo Kuvvet Sup.
I-1 DOE. 1-Y Doéd.
Kolon
. G LY NGHIQ+HR | BorNQ-3B | Hd RG+IQ+EE | HG+BQ-¥E
) (t) (t) (t) (£} (t) {£) (t)
18,51 2,46 25,61 19,21 3 kb 51 L1
$1108 11,40 §.62 50,584 26,24 §3.81 1.9 13.84
5808 48,09 .28 92.12 21.02 41,11 -8.1 119,46
5508 64,18 11.35 140,19 12,48 109,24 =21.12 115,18
3108 26.15% 16.21 117,36 21.88 146,92 -30.88 236,12
51409 26,12 .21 1.917 51.21 19.28 i1.1¢ 23.99
511404 91.9% 131 -1.11 122,35 34,51 §0.52
5809 80.1¢ 11.47 ~11.3% 214,67 130.62 106.51 16,81
$50¢ 109,17 19.57 ~f4 A6 115,14 177,18 151,51 107,91
5109 159,31 21,03 -18.51 419,19 263,68 185.5¢ 155,09
P1401 §2.13 11,83 §1.96 51.36 17,81 §1.01
PLIGI 90,59 28,56 119,15 114,18 172.52 109,05 124,25
_Pagt 139,05 §5.29 184,34 184,34 261.51 155.29 211,19
2801 187151 62,02 _2469.53% 249,51 i61.158 194 17 104 .89
Bi01 282.12 846,13 116,43 116,48 481,490 266,98 §25.92
Pi&02 | 28,91 13 17,46 28,62 5. 48 12.04 32,04
piigz 58,43 6.9% 17,80 52.9% 92.91 65.11 55,11
PAG2 81,98 14,18 118,459 18.9% . 140,13 94,170 9818
| P502 111,41 16,56 158,48 109,58 187,158 132.03 132,01
pi02 156.83 19,64 208,00 145, 94 250,49 116.41 116,41
i_p1403 41,82 1.26 12,44 69.21 10,16 46,51 81,89
21104 A2.62 16,42 68,62 | 126,46 141,94 91,57 106.51
Pﬁﬁﬁh 123,63 25.51 99,28 164,72 211,11 111,29 184,71
2503 164,23 38,13 118,60 219,32 285.4% 169.1% 228,13
103 218.64 46.9% 53,81 377,33 3181.20 220. 44 310,72
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Tablo 7. Kolon ve Perdelerde Normal Kuvvet Sup.
i -1 Dod. -1 pod.
Koloz
I ] HGHIQHNR | BG+BQ-3E | Bd NGHIQHIB | BGHIQ-BR
& (t) (t) {t) (t) {t) {t) (t)
_P1404 Q.02 §.91 22,10 §1.58 £1.48 -R1.449 162,78
BT ETRY 10,85 .00 fiak0r  Dinoo 1 o-izess |asn5
 paos ) 12211 116,79 86,43 §221.77 119000 ) -3g3.47 | 6167
2506 | 16345 F 22,71 15.46  §206.00 [265.20 | -nz.ae | oeo20
104 tjm.n 10,65 116,97 J3g0.05 Jasesr | -779.02 | 1276.98
Brius | ig6r .15 YR I KY S KT NY RV TRY
bongs bop  ow 0160 o760 lis3ae | o-16.50 | om0
waos | iaor | 1o 161.00 21220 ) -g7.06 | 19318
505 bjerot bt a2 Poasy laner 1 -iuae | ossras
F}:ms 35561 1660 0207 loea.01 fwiegr |-z | o56.20
Emoa 51,70} 8.9 §5.00  165.99  Jou.qs 241,87 | -111.80
| TR :-.m.sa 19.16 e 162 iesoe | eesas | -3we
pges Pz |00 201,05 J207.85 29700 ) errr | -g61m
| poos b owas |l 2879 {21870 l1emee | 1semus | -0
_Lm 296 Psiee  yaas lai6 Psiagm aisige ) o-ie0e)
Bruo Lage  Lss wos uon see 108 |o.9g
pur | 6,08 1944 042 lo0.e2 12028 | 1zaas | 10.00
: o108 biwgs fumss fienss  |agsas | -a
2014 .00 18730 Po6s0s ) oseean | -3e.
19.60  J251.88 §251.8 |360.55 | sa%.08 ) -40.22
5,51 6070 {1781 }s5.95 T I AN
7 12,98 12628 Jerer jual 26.21 | 1693
 »a08 | 10667 2040 g7y lee.sr  Jision | 20708 | ar.08
| ps0s [ 1e32e  § 2.8 266,09 Jo5,91  faes.01 b aasas | s3.s
100 Lyoo00 s 1aonus Jisess lazsas § ysee | 1980
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Tablo 7.4 Kolon ve Perdelerde Normal Kuvvet Sup.

— : o
I-X pod. ' -1 208,
Kolon
. Ll i HG+EQ+BE | HG+HQ-IE | Bd UGHIQ+ER | HGHIQ-DE
’ (t} {t) {t} idl {t} At (tl
1. 484 .13 AR, 31 ‘mlz___lzj_,jﬁ EUNY 11731
p1144 1 14,14 111.04 11183 244,43 42,98 1106084 8
| o090 § 269,00 | 16.68 265.60 265,69 131530 ) 26,94 504, 4%
1509 | w70 | 22,66 154,36 1 394,16 100,64 -8.05 116,77
p14¢ §42,28 30,66 §712.94 §72.94 §68,15 -15,19 961,21
P1&10 J §5.34 6,20 1.5 161,56 A1.40 130,98 | 261,06
r1110 111,01 J8.08 121.09 127,08 180,74 =402.499 §57.17
pag ) 120,22} 21,99 182,66 119268 127408 -183.92 1 116020
pS1a 298,41 29,74 25819 254,168 197,40 1 -p2ae.t1 ) 172010
P10} 105,43 ) 40,26 145,99 165,59  Jear.gg ) -1988.31 } 2270.51
Blé 55,44 6,30 §1.76 §1,74 81,20 110,17 12,18
Rl 114,89 14,08 12866} 128,65 1182,9 257,69 | -p.il
{111 7.1 21.80 198,81 19551 y 118.18 §36.28 -41.22
piil | 232,88 f 29.%6 262,44 2.6 117111 626,85 | -99.97
P11 111,74 19,89 351,63 135163} 500.26 919,96 ] -116.70
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Tablo 7.5 Kolonlarda Moment Superpozisyonu

Kolos I-1 Do,
io 1 L 4NG+1,6HQ | MGsMOeMR HG+HQ-HR
| BT 4,18 281 021 1.01 =215
s110] . Wil . 147 =158
| 5801 . 5,61 . 5,18 3,47
| 5501 ' 9,11 ' 9,11 -4.01
£101 ' 2,09 : 2,58 2.2
| 51402 LIé 15,38 2.52 11,12 -11.64
§1102 . 15,25 ' 16.99 11,51
| s802 ' 17,1 . 18.45 =191
5507 s 18,21 . 16,91 1140
§102 JE 16,29 ' 1.0 -11.55
| 51401 0.42 Ll 0.61 1.56 =202
$1103 0 f.61 0 9,01 -§.19
| 5807 ' 12,11 . 11.13 -12.29
5503 : 11,34 3 13,16 12,92
§103 2 648 . £.50 6,06 |
| S1406 - 0.0% 1,19 L0k 1.22 =116
s1104 . 14l . 1.50 -4
S804 . w12 : §.15 =409
5504 * .42 . 5,48 -4.10
§104 . 2.09 . 212 =206
| 51408 0.0 10,51 0.01 10,51 -10.49
| S1108 . 11,47 . 11,49 -11.4§
| 5808 . 11,40 ' 11,42 -11.38
| 5508 : 4,312 . 9,34 -4,30
| s108 . 116 . 114 -1.16
51409 g.31 116 0,48 4l =245
$1109 . 5,18 1 £.09 5.4
| 5809 . 16,58 : 16.49 ~16.27 i
$509 . 11,54 . 12,485 11,23
§109 . 4,62 . §,9) 4,11
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Tablo 7.6 Kolonlarda Moment Saperp021syonu
Kolon -1 log,
fo NG+RO KR 1.4HG+1. 600 NG+HQ+HR HG+HQ-RE
4 S1&01 0,32 1.18 146 1.50 -0.38
1101 : 3.01 ¢ 141 ~-2.69
3801 ' 12,40 : 12,12 -12.08
3501 : 15,48 : 15.78 -19.14
$101 : §.71 : 16.03 -9.39
| 51842 1.29 2.81 1.81 1.42 -1.24
$1102 N 1.5 : 5.25 -7.66
3802 * 13,54 : 14,81 -12.25
3502 i 15.02 : 16,31 =11.73%
§102 * 1112 . 11,01 ~-10.43
| 51403 125 1.08 1,81 2.1 9,11
51103 * 228 hd 1.44 -0.99
$801 4 1.1 . 4.92 -6.02
$501 i 14.92 g 12,11 -9.61
§103 : 2,98 a §.23 -1.13
31404 8,36 1.09 8.52 1,45 -g.131
S1104 * 1.69 a 2.05 -1.1
$804 , 112 . 1.68 -2.96
3504 : §.21 : §.61 =591
3104 . 1.63 * 1.99 ~1.21
$1408 1,95 11.07 1.18 12.02 -10.12
$1108 s 11,21 ' 18.22 -12.32
| $908 * 18,64 . 17,59 -15.69
$508 ' 16.98 : 17.93 ~-16,01
5108 “ 12,02 : 11.91 ~16.01
81409 .14 118 0.20 1.32 -1.0%
S1109 M 2.20 : 2.4 ~2.06
$809 . 1.948 * §.09 =1.41
$909 : 9.5% : 9,84 -9.51
§109 ° 6,19 - 6,31 -6.05
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7.2 Kolonlarda ve Perdelerde Betonarme Hesap
Kolon Hesabi

Minimum Degerler:

pmin =O : 01 ’ pmax “O ) 035

M < 0.6*Ff o Ay , Maa=O.1*h*N

M > 0.6%f o *A, ise kesit yetersizdir, Secilen yeni
kesitlere gére hesap yapilmistir. A,> Ng¢ [/(0.6*fu)
olacak sekilde yeni boyut secilmigtir.

51401(25*25) :

N < 0.6%0.2%*25%25=75 t, Mu;n=0.1%*0.25*%67.82=1.70 t
x-x dogrultusu:

a)Ng:g+2=67.82 t, Mgigz=3.07 tm
n=N/(b*h*f,)=67.82/(0.25%0,25*1300) =0.83

m=M/ (b*H*f ¢ )=3.07/(0.25%0.25*1300)=0.15

Tablodan w=0.20, A4 = A = 0.20%25%25/26.8=4.66 cm’
Aain = 0.01%*25%*25=6.25 cm’

b) New-r==11.28 £ , Mg ==2.75 tm
n=-11.,28/(0.25*0.25*1300)=-0.14
m=2.75/(0.25%0.25%1300)=0.14

w=0.25 Ay = Agp = 0.25%25%25/26.8=5.83 cn’

Secilen 4 § 14 (6.16 cm)

y-y dogrultusu:

a) Ngsg-2229.53 t , Mg -1=~0.86 tm

n=0.36 , m=0.04 , wW=wxi

b) Ngi0x=27.01 t Mgigs5=1 .50 tm

n=0.33, m=0.07, w=aw u

Kayma hesabui:

X dog. da V¢=2.08 t , y dog.da V¢=0.84 ¢

Vor =0.65%f5:4 *b*d=0.65*0.01%25%25=4.06 t

oy >1/3 o =1/3*14=4.67 mm

8 < 12 oy =12*1.4=16.8 cm Secilen ¢8/16

Diger kolonlarin hesabi benzer sekilde yapilarak tabloda
gbsterilmistir.
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Tablo 7.7 kolon donatisi
Kolon | Boyut Elver. Jurua Seg. Seg.
§o 11 ix x vy Iy Asx Bir Asy Hev+ | Btr.

cajen |t ta t ta cad tara | ca? Bk aajca

s1601 | 2525 1§ -11.28 | -2.18 | 21.01 1.50 5.81 4914 | nin 14 | 98/16
1814

S1101 | 25/50 | -23.41 | -3.35 | 65.08 .28 12.59 | 5318 | nin 2§18 | ¢8/20
1§14

§801 | 40)50 | -41.1% | 9.17 102,63 | -12.1 | 13.43 | ogl4 | ° 2§14 | ¢8]16
1314

SS01 | 40J70 ) -66.66 § 12,92 | 134,56 | 12.92 | 20,90 | g20 | ° 2620 ] 48420
1914

5101 1 40f90 | -713.40 ] 19.20 J 251,70 | 22.65 | 24.18 | 8p20 | ° 2§20 | 48420
1516

§1402 | 60725 | 65.20 23,44 | 48.61 .82 7.28 5614 | ° 2414 | ¢8/16
2814

§1102 | 60J25 | 144,83 | 25.47 | 148.82 | 3.72 15.67 | 5p20 | 4.20 {2320 | ¢8{20
241k

$802 | 60/40 | 231.78 | 32.78 | 165.41 | 14,83 | 20.60 | 7920 | 4.48 | 2520 | ¢8/20
2814

§502 1 70/40 | 320.50 | 33.43 | 314.46 | 12.58 | 21.96 | 7520 | 14.63 ] 2920 | ¢8/20
(1311

5102 | 70455 | 420,07 | 34.21 | 428.07 | 27.12 | 21.55 | 720 | 21.55 |Zf20 | ¢8J20
5520

§1403 1 2525 | 40.95 ~2.72 ] 35.52 1.3 1.1 1916 | nin 2914 | 98/16
1614

§1103 | 35/25 | 84.75 9.03 11.21 1.49 9.14 1920 | 3.26 | 2320 | 48420
Lk

$803 | 15J40 '} 150.50 | 13.13 | 130.70 | 8.52 16,10 | 6918 | 7.86 | 2318 | ¢8]20
2814

503 | 3555 | 199.88 | 13.70 | 196.27 | 13.1& | 14.37 | 6418 | 7.90 | 2518 | ¢8/16
2814

s103 | 50/55 | 200.42 | 16.61 | 291.42 | 18.43 | 13.34 | P16 | 13.34 | 2816 ] ¢8/19

5316
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Tablo 7.8 kolon donatisi
Kolon | Boyst Blver. Durur Se¢. Seg.
fo i/t iz Kz iy iy Asx Bir Asy | New+ | Btr.
cajca £ ta t ta cal tara | ca) |[EE ajen |
s1406 | 25725 25,53 | .22 | 18.87 | 1.5 | 1.87 ] 314 | min | 2814 | 68/16
1314
51104 | 25425 45.13 .50 §1.271 2.05 1.03 1014 | min | 2916 | ¢8/16
1314
5806 1 25130 §5.21 .15 67.22 1.68 3.64 1916 | .36 | 2914 ésflﬁ
11318
§504 25140 80.00 -4,39 § 98.80 6.63 4,10 2916 5.97 3916 98[15
1§14
5104 35040 137.21 5.48 140,79 | 6.48 5,70 1016 §.70 12916 | p8/16
114
51408 | 25790 25.67 10.53 1113 -10.1 14,78 1914 | nin {1k} 68[16
131
51108 | 25490 50.60 11.49 11.89 15.40 | 9.24 8614 ‘ 2516 | $8)18
191
5808 | 25/90 92.72 11.62 | -5.7 17.59 | 6.30 2014 | 6.72 | 5814 | 08/16
14
§508 25190 140.19 9.3 -13.12 17.93 | ain W16 | 9,24 } 6314 | 98/16
4914
5108 25190 177.36 5.05 -30.88 11,28 aia i§18 12.4 5618 98116
§314
51409 1 25)25 53.11 -1.85 i1.1¢ 1.32 2.8 3316 aia 2014 | ¢8/16
) 1814
§1109 | 45/28 -1.13 6.09 84.51 211 5.04 1916 | ain | 216 | ¢8/16
1514
5809 15125 -31.35 16.89 136.62 | .27 11,54 6;16 1ia 3916 ¢8116
Lils
5509 15135 -64,66 21.56 177,75 6.22 18.681 6920 | ein 2§16 $8/16
Tl
$109 | 100/35 | -78.51 | 41.92 | 242.88 | 9.77 24,18 8}20 ain | 2§20 | ¢8/16
5414

51109(30/25),5809(45/25),8509(45/35),5109(45/50)

$1101(25/30),5801(25/50),58501(35/50),58101(35/65),

kolonlarinin kesitleri yetersiz kaldigindan boyutlara

biiylitiilerek(yeni boyutlar yukaridaki tablolarda
verilmistir) donati hesabi yapilmisgtir.
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Perde Hesab:
Perdelerde depremli haldeki moment daha elverigsiz

oldugundan , depremli haldeki moment alinmisgtir. Baglanti

kirislerin aktardigi momentide dikkate alarak perdelerde

hesap vyapilmigtar.
Baglanti kirislerin tasidigi max moment 20.96 tm

16 kat icin siiperpozisyon yaparak AME =/ gy~ p

HD=1Y E—A.NE B Hh=HE+AME

degerlerinden elverigssiz olan alimnmigtir.

a

As1= Asy —t

0.10hi Iamh‘
Y
g T
[UC:O.ioh ve > 25cm

ag 20 ¢cm
N gax = A &*f /3

Min donati kosullari:

Diisey donati icin pmin =0 . 002 , pmax =0 . 035

Yatay donati ig¢in Pain =0 . 0025

Yatay donati araligi s < 1.5b By >0 paginn /3
< 30 cm

etriye aralig: s < 12 ¢,
< 20 cm

Min pu¢=-ﬁA_*S:,zz£;=o, 01

Min A s 4516 veya 6414 alinmistir.
Cekme gerilmesi c¢ikmasi halinde u¢ bdlgelerdeki donata
orani BGIII icin 0.003 ten az olmamalidair.
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P1401(20*336.5): d’'=3 cm

N ¢=77.91 t <« N wax= Ao *f 1 /3=20%*336.5*0.2/3=448.67 €
Mg=-37.06 tm,N 4042 =53.96 £t M 552 =0.1%*3.365*77.91=26.22 tm
n=53.96/(0.2*3.365*1300)=0.06
m=-37.06/(0.2*3.365%*1300)=-0.01 ----- > W= Wan

A g1=A 511=0.01%b*1 4=0.01*20%*33.65=6.73 < 6¢414(9.24 cmz)
Etriye s < 12*1.4=16.8 s=15 cm, min @y=14/3=4,67 c~
secilen ¢8/15

Gévde icin min donati 0.004*20*336.5=26.92 cm’

Bir taraftaki gévde donatisi 26.92/2=13.46 cm’

Secilen 12$12(13.56 cu)

Yatay domatisi 0.0025*20*100=5 cm/m

Secilen 612/20(5.65 cmd)

Biitiin perdelerde basglik etriyesi ¢8/15 alindzx.

Diger perdelerin hesabi benzer sekilde yapilarak tabloda

gbésterilmistir.
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Tablo 79 Perde donatisi
Perde | Elv.sis Durue Secilen Segilen
o ¥ X Agbag Bir ksghy | Bir Etr.
t tg cnl tarafta cal tarafta 1efca
21501 § 53,96 -11.06 f.11 7307 26.92 1 12912 $12/20
pi1o1 | 179,52 58,05 : ' ‘ . :
| p301 | 267,57 90.04 . : ' . '
pSOL_{ 361,15 1210y 1 : . ' '
PlOL 113645 Pai7.78  fasn | ofis 15,65 | 15912 710/14
21402 | 12.04 62,15 166 | 6014 2464 | 111D $12/20
1102 | 65,41 -4 68 1 ° ' : . '
pag2 | 98,10 -1892 | * . ' .
p302 1 1%2.0% 40,30 . . . . ’
2102 | 176,47 192,36 11379 | 7816 ' ' '
p1403 | 65,21 -46.18 16,4 6914 25.6 1 17512 '
21101 § 129,46 -14.11 . i ' ' '
| 2803} 198,12 §7.59 ' ' ' . '
P51 1 219,42 P UL . Y : '
p1o1 | 377,33 219.96 1§ * i ' . '
pLags | -57,89 02,40 111,31 Y 6FI6 26,28 1 1151 '
P1104 | -179.48 1 -91.08 133,92 | 11420 ' : .
pA04 { 641,67 -38.38 185,40 ) 22018 42,52 ) 1814 416420
PS04} 949,20 113,92 190,45 1 26§22 60.6 | 16§16 '
Pi06 ) 127694 } 367,146 | 146,08 | 28p26 1878 | 20p16 :
p160S 1§ 99,17 -117.69 18,58 614 14,12 | 16§12 12020
21105 | -16.59 -168.99 | * ' ' ' '
pa0s | -67.16 -92.96 |° . : ' .
505§ -131.4¢ ] 156,058 126,01 | 4820 ' ' '
p105 ] 155,29 913,00 196,04 ] 19926 1,48 1 1751 $10/10
1607 1 61,98 88,12 18,88 £914_ 15,52 | 16812 31220
1107 | 90,42 -12.66 1" ' : ' *
P407 1} 138.86 100,73 " . : ' '
5071 187,30 001 - : : . -
P07 1 251,88 175,93 29.82 10920 : . '
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Tablo 7:10 perde domatisi
Perde | Blv.siz lurua Segilen Segilen
fo ] ] Agbasg Bir Asgdv Bir Btr.
£ ty cud tarafta cxd tarafta mjca
P1408 | 60.79 17.06 Y A?Iﬁ 9.52_ 5912 $12720
54.13 =126 . . .22 | 12 :
P1108 | 124,28 -18,11 : ' 9.92 S§12 :
126,21 =0.491 . . 6,72 3}712 :
1808 181,31 20,41 i ’ 4,52 5¢12 .
207489 =0.38 : . 12 1312 :
P508 288,48 19.8% 5 : 11.9 4514 .
288.85 4.82 6,66 . k.2 ‘.ﬂril& :
P108 116,64 15,94 5 ! 16.66 6}16 .
16,66 6.4 10,87} gg1% 1,76 | 4p1k .
P1409 §.88.31 ~156.86 § 4d16 29,6 14912 :
137,33 ~12.38 5 : 13,6 bg12 .
P1109 § 177.0% =60.11 § p 29,6 14812 :
106,08 -11.12 g . 1.6 bgt2 h
P80 | 26%.69 185,38 b . 29,6 16912 ¢
506,55 -f2.10 5 ’ 11.8 6§12 :
P509 156,18 5.2 14 : 20,6 | 14912 :
116,11 36.0% b ' 11,6 ﬁlZ :
P1OT | 472.94 142799 1 85 18g22 + 14412 -~ '
961,21 114,88 13,43 lmuuj_r&ILL + 28@12 :
pisil 3 116,70 -119.18 4.58 62‘{1& 14,32 16812 :
P14 | 287,40 =150.09 ' * . : :
PRI 1 -8%3.22 ~91.63 : : : il :
P51l -99.97 154,58 25,01 12§16 §2.9- 29_{12 ‘
P11 § -136.70 914,19 98,04 19626 51.48 17914 §10/10
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Tablo 7:11 perde domatisa

Perde { Blv.siz Durua Segilen Secilen
(Baglik) (Govde)
¥o ¥ ] Astop. Bir Bir Btr.
t ta cal tarafta tarafta 1n/ca
2140 -111.89 - 10,65 Sg16+2412 26412 412120
_P1106 | -112.84 - 41,19 . J_Qill :
PR06 | -661.37 | -- 181,20 | 9716 16416 410/10
_Padk -1040.8] == 285.11 9320 16920 316120
P10 ~1404,82 - 184,81 10422 EGEZL J16/18
Pls10 | -119.08 | -- 38,96 | 6Fthe2d10 26512 $12)20
_PI110 | -402,99 == 110,41 . 39911 .
_Pig -189.92 == 214,71 9316 44918 184149
Peif ~1204 .33 - 124,495 9@22 14022 F168128
P10 | -1588,33 | -- 435,16 | 1042¢ 39624 §16/16

Perdelerde Kayma Hesabi
Deprem hali en elverissiz oldugundan depremli durum
dikkate alinmistir.
P101(25/336.5): Vy =(337.78~273.47)/2.8=22.97 ¢
Vi=V g
Ver =0.65%0.010%25*336.5=54.68
Vee > V¢ Kayma donatisi hesabina gerek yok.
V¢ < V ;=0.20%0.13%25%336,5=218.73 ¢
Diger perdelerde ayn: sekilde kontrol yapilarak

kayma donatisi hesabina gerek olmadigi gériilmiistiir.



BOLUM 8 TEMEL HESABIL

8.1 Zemin Emniyet Gerilmesinin Kontrolu

Temel sistemi kirigsli radye secilmisgtir.

2 Gr4*139.67+4*245,.07+4*%168.18+2*78.83+2*86.35+

2*149.31+4%252.12+4%156.83+4%218.64+4*218.31+255.47+
317.96+212.28+2*192+442.28+305.33+311.74+87.33=8540.65 t
Qi=4*35.10+4%53.51+4%34.98+2*%16.82+2%16.27+2%21.,03

+4%84 ,33+4%19,64+4%46.94+4%30,.65+36.60+55.40+39.60
+2%35,22+30.66+40.26+39.89=1641.69 t
A=21.90%*17.95=393.11 of

Bodrumdaki hareketli yik Q=393.11*0.2=78.62 t

Y Qi=1641.69+78.62=1720.31 t

Y N= ¥ G+ L Qi =10260.96 t

2 Ne=l.4 2 Gi+1.6 2. Qi=1.4%8540.65+1.6%1720.31=14709.4 ¢

Hareketli Yik Azaltmasi:

> N;10260.96—1720.31*0.45-9486.82 t
2 Ng=14709.41-1.6%*1720.31%0.45=13470.79 t

0 1ex =28 t/d Temel agirligindan dolayi zemin emniyet
gerilmesindeki azaltma 2 t/m

O met=26 t/m'

O :=9486.82/393.11=24.13 < 26 t/of

Konsol momenti M ,=317108.93 tm
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X yOniindeki k.mom. M, =c M4 =22197.63 tm

Y yOniindeki k.mom. M4 =c y*M ,=27588.48 tm

1.25 m ¢ikma ile temel alanzi:
A=(21.90+1.25%2)*(17.95+1.25%2)=24,.40%20.45=498.98 m’

1) Z Nl s M oax MOX
T~y

Wy=20.45%24,.40%/62029.19 '

/
SN Ng . Mox S N 20.45m
G + +
1,27 74 A V%

n 26.40 m
A A
T N=9486.82 t, N p498.98%2=9097.96 tm ookl Temele etkiyen kesit
tesirleri
9486.82 997.96 22197.63
O 1,1 =mm==—=—=—~- + memmmemm—— * o
498.98 498.98 2029.19

O ;=31.95 < 28%1.33=37.24 t/m, O £10.07 t/m® >0

Sekil 8.2 X dogrultusunda olusan zemin gerilmesi

7
Z)ZNsM"

Wy=24.40%20.45" /[6=1700.69
9486.82 997.96 27588.48

498.98 498.98 1700.69

O 1=37.23 < 28%1.33=37.24 t/m O :1=4.79 t/m!>0

499 12 37.23 t/m?

Sekil 8.3 Y dod.da olusan zemin gerilmesi
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Sekil 8.4 Temel Tabamnda Olusan Zemin Genimeleri (+/m2)
{ Deprem{i Hat )



166

8.2 Radyenin Statik ve Betonarme Hesabi

Plak kalinligi 40 cm secilmigtir.Biitiin désemelerde
depremli ve depremsiz hallerden en elverissiz olan
dikkate alinmistir. Biitiin désemelerde:
a)Depremsiz halde temel taban basinci gerilmesi:

TN z
=13470.79/498.98=27 t/m
.

b)Depremsiz durumda:

X yéniindeki gerilmeler: 0 1=31.95-2=29.95 t/m’
O :=10.07-2=8.07 t/m
Y yoniindeki gerilmeler: 0 ;=37.23-2=35.23 t/m’

O 1=4.79-2=2.79 t/do

RDO2

Depremli hal:

Py ort=(28.75+425.73)/(2%1.33)=20.48 t/m’

Py ort=(32.52+28.26)/(2%1.33)=22.85

Depremsiz hal:

P¢=27 t/m

Phessp=27 t/m’

Diger radye doésemelerin hesap yiikii ayni sekilde

hesaplanmistzir.

My= (¥ *P3*1%,5=0.025%27%1.68'=1.91 tm

X=0.033%27*%1.68=2.51 tm

My;=0.041%27*%*1.68 =3.12 tm

X=0.054*27*1.68=4.12 tm

Diger ddésemelerin hesabi ayni gekilde yapilarak tabloda
gosterilmistir.
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Aciklik Moment ve Dopatilara

Malzeme BS20/BGIIIa , b=100 cm, h=40 cm, d’'=5 cm
A (Dagitma)=A 4(Kisa y6n)/5 (Bir dog. cal. dégemelerde)
Tablo 8.2 Aciklik Moment ve donatilari
Digese | Y3n | X d As As{secilen)
¥o ta ca cul {it(galcn) calle
RD2 1 1.91 14 .8 éll;ll;(l{dl{-(ﬁ}hlk(l(p} 1.89
Y .12 15 1 " ’
RD3 1 2.92 14 6.8 : :
b §.72 15 : .
RD4 11511 |18 ] " '
ki 1.41 14 6.8 i .
RDS ) .14 14 6.4 . *
1 12,16 15 10,18 f16/36¢d)+816]36(p) 11,17
D7 1 == lagifaa ' F
T 10,89 11§ ] Qi6120(d) 1.69
RD8 b - Dagitsa | 8128 2
b 028 5 1 flel20 1.6¢%
RDY L 16,36 |3 6.8 fL6/60(d)+G18)40(p) 7,69
b 3,69 35 1.4& i !
k010 I 6,19 15 1 : .
Y 2.91 14 f.8 : .
RD11L b == Dagitma [ §8J25 2
b 0,18 19 ] §14120(d) 1,448
012 1 4.80 14 6.4 ’ :
b 1.92 315 ] : :




Mesnet Donati Hesabai:
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Boyuna mesnet donati1s1:0.60*A(Ac1klik)

Tablo 8.3 Mesnet donatisi
Disene Yon X d ks As(Mev,) Bk
Ro te CE cal cal Segilen culim
b¢ 2.51 15 I 9,49 -- -
RD2 : ' ! 1,58 == =
Y 5,12 ' ' 9,43 o .-
. ! . 19.57 - .=
) 85 : : 1.88 - -
RD3 . : . : - ==
Y 1.5 . : 9.43 .- -
: : N 9,59 == ==
I A5 ' * 7,60 -- .
RD4 e 2 : . - -
1 91 . . 11.93 -- -
: p ? 9.49 - =
1 19 L i 2 = -
RDS : . * 1.6¢ - -
Y 16,45 . 14,517 9.43 §12120 5.6%
1 - “s 5.2 1 -- --
R07 - - . - F12/25 5,52
1 18 15 1 - 16120 1,69
1 - -- : I - -
RD4 -- -- : . - -
Y T I . - -
: : N -- 914420 1.§9
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Tablo 8.4 Mesnet donatisi
Dogene Tén L8 d As As(Nev.) 44
Ho ta Cch cal cal Secilen calle
I 40 kL 1.30 9,49 -- -
kD9 M : * 1 -= -
Y 1,49 M 9.08 15.08 - ==
I £9 ' .10 1.69 -= --
10 : N * 3.84 810420 1.9
1 .84 : i 4,43 2 -
I -- == W) 1.11 - -
RD11 -- -- M * - -
Y 16 15 I == d16(20 .48
I 1.06 * * 1.84 414420 31.93
R012 N ' H 1.69 - --
Y 2.56 * M -= 114720 1.68
L L . 7'69 - -—
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8.3 Temel RKirislerin Statik ve Betonarme Hesab:
femel Kirisin Boyutlandirilmasui:

En fazla zorlanan TK129 dikkate alinarak temel
kirisi boyutlandirilmistir.
Depremsiz durum daha elverissiz durumdadir. Depemsiz
durumda temel taban basinci P &27 t/m’
TK115 :
Pi;y=27%1.19%[0.5-1/(6*2.61%)]=15.28 t/m
Pi;3=27%2.09%[0.5-1/(6*1.497)1=23.96 t/m

o o -
QA P #39.24 t/m
Q1=Q s =61.01 t i 3.1 i?B
ﬁz TKI5 SF
p;j: 39.24 tim
QA l?a
e .
TK129 AS{ TK129 EB(\;‘\
22t BN 0
58.96t r 119 .
, 1224 Y
L " 3?28 ’
A “

Qrax=Q 3

My =p*a*b/1? =19.11*0.60*2.68/3.28" +122%1.19*2.09/3.28"
+58.96%2.24%1.04%3.28" =79.87 tm

Map =[19.11%2.68*0.60 +122%2.09*1.19% +

58.96*1.04%2.24 1/3.28" =63.87 tm
Q3=(79.87-63.87)/3.28+19.11%2.68/3.28+122%2.09/3.28+
58.96*1.04/3.28=116.92 t

T =T/(b*d) < 70 - 80 t/m’, 116.92/(1*d) < 75

d =1.56 m, d=160 cm
Temel Kirisinin boyutu 100/160 olarak segilmistir.

100
+—st

120 1160
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ve Betonarme Hesabi

Temel Kiriglerin Statik,
L. 399 .
1 T
y 116 i 209 o, 18 150 L 130
T 1 T A 7 4
EA TK1Z24 B TKI25 C TKI26 D
3 T 7T T T T
36.33 t/m ]
51.41 t/m l 57.87 tim |
14.04t 20.96 1
-4].89
39.63
60.59
122.82
6.64 364
6 513 2. 85
+ + —+-
210.47
-54.90
-90.81

M({tm)

Sekil 8.5 E-E Aksi M, T Diyagrami
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Radve Kiris Betonarme Hesabi

Malzeme: BS20 , BGIIIa, £4=3650 kg/cm' , £¢=130 kg/cd
i:Akslar arasindaki mesafe, 1.=Temiz aciklaik

k<1.151  1ise 1.,

>1.151, 1ise 1;=1.151 alinir.

TK124
TK125
TK126

1#116>66%1.15=76 cm , 1;=76 cm
1#209>109*1.15=126 cm 1:;=126 cm
1%399<349*1.15=402 cm 1;=399 cm

1/h oranlari: TK124 76/160=0.,48<1

TK125 126/160=0.79<1
TK126 1<399/160=2.49<2.5

oldugundan bu akstaki kirisler , yiksek kiris olarak

hesap

lanacaktir. A =M ¢/ (z*f4)

1<1/d«<2.5 ise z=0.2*(1+0.5h)
1/d<«1 ise z=0.51

Ana donati hesabi

TK126

: Mi=44.85 tm,

z=0.2*(1+1.5h)=0.2%(399+1.5*160)=127.8 cm

As =44
Serit

TK125

Serit
TK124

Serit

.85/(1.28%3.65)=9.60 cm’ Secilen 7§14 (10.78 cu)
genigligi =0.25%160-0.05%399=20 cm

Ms=5.13 tm 1/d<l icin z=0.51

z=0.5*%126=63 cm
A, =5.13/(0.63*3.65)=2.23 cii Secilen 6(312(6.78 cm’ )
genisgligi =0.2%126=25 cm
M=6.64 tm 2z=0.5*76 =38 cm
A =6.64/(0.38%3.65)=4.79 ch Secilen 6$12(6.78 cm’)
genigligi=0.2*%76 =15 cm
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Mesnet Domnatisa
A Mesnedi:
A(A)=M ¢/ (2*f34)=10.47/(0.38%3.65)=7.55 cm’
secilen 5514 (7.7 cmﬁ, 1/d<1 oldugundan ist geride
mesnet ana donatisi konulmasi gereksizdir.Tiim mesnet ana
donatisi 0.6*1=0.6*76=46 cm genisligindeki geritte
olacaktir.
B Mesnedi:

«=A iz , A¥7.55 cm® ,secilen 5f14(7.7 cm’)
1/d < 1

genisligindeki gseride konulacaktair.

oldugundan tim mesnet ana donatisi 0.6*1=46 cm

C Mesnedi:
A =54.90/[3.65*(0.63+1.28)/2]1=15.75 cm ’
(126+399) /2

s(1/h=1)=0.5%15.75%[~==-m=-=--mm
160

Secilen 5612(5.65cm), 0.2*160=32 cm yikseklikte.
A(orta)=15.75-7.91=10.10 cm’ ,Secilen 9012(10.17cm’)
0.6*160=96 cm yikseklikte.

D Mesnedi: A=90.81/(1.28%*3.65)=19.44 cm’
A(iist)=0.5%19.44%(399/160-1)=14.52 cm’® , 6918(15.24 cn’ ),
32 cm yikseklikte.

Ag(orta)=19.44-15.24=4.2 cn' , secilen 4§12(4.52 cm),

96 cm yiikseklikte.

A(list)=0.5A -11=5.04 cm’

(Serit yiuksekligi fazla oldugundan
donati orta seritte artirilmistir)

Bu donatilarin yarisi mesnetten. 0.4h=0.4*160=64 cm
vzaklikta kesilecektir.

Gdvde donatisi: s<20
Ag =0.001*b *t =0.0010%100%20=2 cm’

=20 cm alinmistzir.

O=yE*T7 3. 14 =1 .13  ¢$12 secilmistir.

Tablo 8.5 Ek gbvde donatisi bdlgeleri
Hesnet | Diigey Donaty Jatay Ronaty
lg serit genigligi(cm) erit wzunlngafcm) | §erit genisliZi(ce) | Serit yzun,(ca)
A 15 18 15 21
16 3 25 k]
L C __ 32 80 20 48

Diger radye kirislerin hesabili benzer sekilde yapilmastir.




BOLUM 9 MERDiVEN HESABI

s=17.5 cm , n=280/17.5,

thf =17.5/28=0.625, C0OS (x =0.848 a=28 cm

Merdiven plak sistem olarak yapilacaktir.Plak kalinligi
15 cm segilmigtir.

Yiik Hesabi: Malzeme BS20 , BGI

Merdiven plagi kalinligi  0.15%2.5*0.848 =0.318 t/m’
Basamak 0.175%2.2*0.848/2 =0.163 "
Siva + kaplama 0.15*0.848 =0.127 "

Konsol Momenti:
M=(1.4*0.61+1. 6*0.35*0.848)*1.5d/2= 1.49 tm/m

i
Era- S

t=s* COS ( =17.5%0.848=14.8 cm

h=t+d=14.8+15=29.8 cm

b=a/ C0OS X =0.28/0.848 =0.33 m

d=h-d’=29.8-4.8=25 cm
M¢=0.33%1.49=0.49 tm

k=b*d/M=0.33%25%/0.49=420.92 ky =0.535 k=0.065
x=k#d=0.065*25=1.63<15 cm Tarafsiz eksen dolu kesit

e

icindedir.
A=k *M/d=0.535%0.49/0.25=1.05 cm’® Secilen 3018(1.51 cm)



LEJAND

Tekil Yiik: 1 kN =0.1 ¢t
Esit Yayi1li Yik: 1 kN/mz= 0.1 t/m2

1 kN/m=0.1 t/m
Gerilme: 1 N/mm*= 10 kgf/cm'®
Moment: 1 kN.m = 10 t.cm
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