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ONsOz

Son yillarda, gerek bina kat sayilarindaki artig, gerekse baraj,
viyadik, kopri vb. sanat yapilarinin hacmindeki biiyiime, mihendisleri
daha sikca zemin tasima kapasitesinin yetersizligi problemiyle
karsilastirmaktadir.Bu ylizden temelin tasima kapasitesini artirmak

gerekir ki bu da kazikli temellerle saglanabilir.

Bilgisayarlarin miihendislik hesaplarinda kullanilmasiyla beraber,
sonlu elemanlar deplasman yontemi bircok dalda uygulama alani
bulmustur. Bu tez calismasinda, grup kazik temellerin statik
analizini incelerken kullandigimiz sonlu elemanlar deplasman yéntemi
oldukca yeni ve bilgisayar ile hesap gerektiren bir ydntemdir. Burada
verilmis olan, grup kazik temellerin statik 'hesabl ile ilgili
bilgisayar programi AMSTRAD PPC 1640 bilgisayarinda test edilmistir.

Calismalarim siiresince yardimlarini esirgemeyen saylin hocam
Doc. Dr. Ahmet TOPCU’ya tesekkiirlerimi sunarim.

Yiicel GUNEY
Subat 1992



OZET

Bu calismada, sonlu eleman deplasman yénteminde yatak katsayilari
kullanilarak, dis yikleri platforma etkiyen kazik grubunun statik

analizi icin bir ydntem ve bilgisayar programi: verilmistir.

Birinci bdélimde, kaziklarin kullanim yerleri, cesitleri, kazik
grubu statik analiz metodlari, yatak katsayisi ve sonlu elemanlar

yontemi hakkinda genel bilgiler verilmistir.

ikinci boliimde, B.SCHMIDT’in calismas: temel alinarak bir kazik
grubunun yatak katsayilarina gore statik c¢éziimii sonlu elemanlar metodu

ilkeleriyle formile edilmistir.

Uclincii bdliimde, gelistirilen program hakkinda genel bilgiler ve

bilgisayara veri girisinin nasil olacagi bir 6rnekle aciklanmistir.

Dérdincii bdliimde, cesitli kaynaklarda c¢éziilmis olan o6rnekler,
gelistirilen programla da c¢éziilerek sonuclar tablolar halinde

karsilastirmali olarak verilmistir.

Besinci bdliimde ise sonuclar tartisilmistir.



SUMMARY

In this study a computer program has been developed which
achieves statical analysis of piles according to external loads using

the bed coefficients through the finite elements displacement method.

In the first chapter general informations are presented about
the fields in which piles are used, types of piles, statical analysis
methods for pile groups, bed coefficients and the finite elements

method.

In the second chapter, statical solution of a piles group
formulated using principles of the finite elements method according
to bed coefficients which is based on B.SCHIMIDT’s study.

In the third chapter, general informations are given about the
computer program and an explanation is made through an example that

how datas are to be entered into the computer.

Some examples which are solved in the literature have been solved
also by the program and results are presented in a comparative manner

in tables in the fourth chapter.

The fifth chapter is allocated to the discussion of the results.
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1.1. Giris

Kaziklar; genel olarak yikiin saglam zemine aktarilmasinda, daneli
gevsek zeminlerin sikistirilmasinda, erozyona maruz yerlerde, devrilme
momentine veya hidrolik kaldirma kuvvetine maruz yapilarin ankrajinda,
su ile temas eden yapilari, gemi veya ylizen maddelerin c¢arpmasina

karsi korumada kullanilan yapi elemanlaraidar.

Bu ylizyilin basina kadar kaziklar, yaklasik capi 300 mm ve uzun-
lugu 9 m’ye wulasan ahsap malzemeden yapilirdi. Bugiin kaziklar,
betonarme veya celik malzemelerden imal edilmektedir (Whitaker, 1970).

Kaziklarin zemine yerlestirilmesinde iki yol izlenir. Bunlar:

1- Sahmerdanlar vasitasiyla zemine cakilan kaziklar

{Cakma kaziklar).

2—- Zenin katmanlari arasina indirilen gecici Kkoruma
(kilavuz) borusunun ici bosaltilip, gerekli donati
yverlestirildikten sonra betonlanmasi ile imal edilen

kaziklar, (Yerinde dékme kaziklar).
Kaziklar kullanim amaclarina goére lc gruba ayrilir :

1- Yapi yiiklerini, daha derindeki tagiyica zemin taba-
kalarina ileten kaziklar, (uc kaziklari) (Sekil 1.1).



— — — 1

Yumusak Yumusak
Kil Kil
ve silt ve silt
Kaya
IRIminin (b) INIninin
Kum ve cakil Kum
Kaya Yumusak Kil
(a) (c)

Sekil 1.1. Uc kaziklar:

2- Yapi yiklerini, kazik cevre ylizeyinde olusan siirtiinme
kuvvetleri ile zemine aktaran kaziklar, (siirtiinme veya

yuzen kaziklar) (Sekil 1.2).

i

_______ﬁ I.____
i
T |7 .
Sert Kil
T 7
TL T

(a) (b)

Sekil 1.2. Sirtinme (Yiizen) kaziklar

3- Ayrik daneli'zeminleri, sikistirmak amaciyla kullanilan
kaziklar, (kompaksiyon kaziklari) (Sekil 1.3).
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Sekil 1.3. Kompaksiyon kazigi

Kazik ic kuvvetlerine gére de bir siniflandirma yapmak mim-
kiindiir, buna gére (TS 3167);
1- Eksenel yiikli kaziklar,

a-Basin¢ kaziklari

b~ Cekme kaziklari

2

Egilme etkisindeki kaziklar,

3- Eksenel yiik ve egilme etkisindeki kaziklar.

Kaziklar, bir yapi elemani olarak tek basina kullanilmazlar.
Genellikle en az 3 kaziktan olusturulan bir grup teskil edilir. Grup
kaziklar ile eksantrik yikler daha 1iyi karsilanir. Cesitli kazik
gruplari Sekil 1.4 ’de 6rnek olarak verilmistir.

Sekil 1.4. Grup tipleri



Sekil 1.4 ’de gosterilen kazik gruplarinda kaziklar arasi mesafe-
lerle 1ilgili olarak Japon sartnamesinde minimum kazik aralig:

(Togrol, 1970),

olarak verilmektedir. Burada, kazik ortalama capi D, zemin icin-

deki kazik boyu Lo olarak gosterilmektedir.

Kaziklari grup halinde tutmak icin rijit baslik kullanilair.
Kaziklar, rijit basliga mafsallil veya ankastre olarak baglanirlar.
Baslik zemin iginde ise buna derin baslik, zemin veya su seviyesinin
istiinde kalacak sekilde tertiplenmis ise bu basliga yiikksek baslik

denir.

Gruptaki kaziklar, zemine yalniz diisey yikler aktarilacaksa
disey olarak, eksantrik yiikler aktarilacaksa hem diisey hemde egik
olarak tertiplenir. Kaziklarin egik olmasi, olusacak egilme

zorlanmasini azaltir.

1.2. Kazik Temeller Konusunda Arastirmalar

Ellison (1971), =zeminin lineer olan gerilme deformasyon
egrilerini, cesitli dogrultularda kabul ederek, kazik ile zemin temas
yizeylerinde mafsal elemanlari kullanmistir. Kildeki tekil bir kazigin
analizinde, Esu ve Ottowianni hiperbolik gerilme deformasyon dagilimi
kabiului ile calismislardir. Lee ve Valliappan (1974), kazik cev-

resindeki zemin katmanlarin oturmasinda; zeminin elasto-plastik dav-



ranis yaptigi kabuli ile cesitli calismalar yapmislardar. Balaam
(1975-1976), diigiim kuvvetlerini belirlemede sonlu elemanlar teknigini
kullanarak elastik yodntemi genellestirmistir. Baguelin ve Frank,
gerilmelerin cok degistigi kazigin bags ve uc¢ bdlgelerinde hem kazik
hemde =zemin icin sik elemanlar kullanarak sonuclarin gercek degere

yaklastigini gérmislerdir (Poulos and Davis, 1980).

Desai, Muqtadir and Schelee (1980), ii¢ eksenli analiz yapmis,
ince katman elemani kullanarak bir idealizasyon gelistirmis ve
zemin-kazik etkilesimini incelemislerdir. Desai and Kuppusamy (1985),
temelde yiikli bir kazigi esdeger tek eksenli bir sistem gibi almislar
X,¥Y,z yoénlerindeki deplasmanlarin siiperpozisyonunu yapmislardir
(Aktug, 1988).

Grup kazik temellerde yapilan arastirmalar ;

Culmann ’1in basit kuvvet poligonu ve Westergard ’'in dénme merkezi
metodlari, yaklasik c¢odziimlerdir. Bunlarin hicbirisi diisey kaziklarain,
yatay kuvvet ve moment etkisi altinda céziimiinde iyi sonuclar vermez.
Hrennikoff (1950), ii¢ eksenli grup c¢éziimi icin basitlestirilmis bir
metod énermistir. Bu metod, (1960)’a kadar kullanilmamistir. Ciinki bu
analiz, bilgisayarda daha iyi sonuc¢ vermektedir. Aschenbrenner (1967),
kazik basliginda mafsalli oldugunu diisiinerek bir grup analiz metodu
ortaya cikarmistir. Saul (1968), lic eksenli bir grup icin genel bir
matris coézimi tanitmistir. Reese (1970) ve Bowles (1974) basitles-

tirilmis bir matris c¢ézimi yayinlamislardir (Bowles, 1982).



1.3. Kazikli Temellerin Tasima Giici
1.3.1. Tekil kaziklarin taélma guci

Ulkemizde kazik temellerin analizi genel olarak Terzaghi ve
Peck yodntemiyle yapilmaktadar. Bu yodntemde kazigin tasiyabilecegi
nihai yilk; kazik ucu ile tasinan ylike, kazik cevresinin siirtiinme

yoluyla tasidigi yuki eklemekle bulunur (Aktug, 1988). -

Q=Q + Q ittt (1.3)
d P s
Burada;
Qd = Kazigin tasiyabilecegi nihai yik
QS = Cevre silirtiinme kuvveti
Qp = Kazik ucu taslma‘gﬁcﬁdﬁr.
veya,
Q=g A+ F A i ittt tanaannns (1.4)
s s
qd = Kazik ucundaki zeminin tasima glicu
Ap = Kazik uc alani
fs = Kazigin birim cevre alanina gelen cevre sirtinmesi
A = Kazigin zemin icinde kalan c¢evre alanidir.

Cesitli zemin cinsleri igin u¢ kuvvetleri ve siirtiinme kuvvetleri

sOyledir;

Sert tabaka veya yumusak kaya zeminlerde :

D
=A| 1.3¢N +yL N +0.6y—=—N]| ... (1.5
Qp p[ cN +v L, KN Y 3 7] ( )



alinir. Burada;

Nc’Nq’Ny =tasima giici faktérleridir. I¢sel siirtiinme
acisina bagli olarak tablo 1.1 den belirlenir.

= Kazigin zemin icinde kalan kisminin uzunlugu

]

Zemin kohezyonu

Il

L

o
c
D = Kazik capidar.
4

Zemin birim hacim agirligidir.

Tablo 1.1. Terzaghi ’ye gore tasima giicii katsayilari
(Kip ve Kumbasar, 1985)

¢o N N N

c q ¥
0 5.7 1.0 0.0
5 7.3 1.6 0.5
10 9.6 2.7 1.2
15 12.9 4.4 2.5
20 17.7 7.4 5.0
25 25.1| 12.7 9.7
30 37.2| 22.0 19.7
34 52.6( 36.5| 35.0
35 57.8| 41.4| 42.4
40 95.7| €1.3| 100.4
45 172.3| 173.3| 297.5
48 258.3| 287.9| 780.1
50 347.5] 415.11153.2

Kumlu zeminlerde

Bu denklemde [7 -g— N%] terimi, birinci terimin yaninda kiiciik oldugu

icin ihmal edilebilir.



Kazik ucundaki zeminin efektif gerilmesi

T
]

N = Zemin ¢ icsel siirtiinme acisina bagli katsayi (Tablo 1.1)

Kum icindeki kaziklarin birim cevre siirtiinmesi fs,

formiilii ile bulunur.

Burada,

50 = Kazik boyunca efektif gerilme
tan 8 = Cevre siirtiinme acisinin tanjanti
K = toprak basinci katsayisi, tahmini bir degerdir ve 0.7-3.0 arasinda

degisir. Kumda 0.5 alinabilir.

Killi zeminlerde

alinir.

Dairesel kesitli ve zemin icindeki kismi yeterli olan kaziklarda N = 9

Cc
alinir. Kilin kohezyonu c¢ = 0.5 kg/cm2 *den kiiciik ise fs= c ali-
nabilir (Aktug, 1988).



Tablo 1.2 Cakma Kaziklar Ceperinde Meydana Gelen
Adhezyon ve Kayma Direnci Degerleri
{Togrol, 1970)

ZEMiN CiNSi KAYMA DigENCi ADHEZYgN
(kg/cm®) (kg/cm®)

Beton ve ahgap kaziklar
Yumusak Kil 0 - 0.37 0-0.34

orta  Kil 0.37 - 1.47  0.34 - 0.44

Kat1  Kil 0.73 - 1.47  0.44 - 0.64
Celik kaziklar

Yumusak Kil 0 - 0.37 0 - 0.29

orta  Kil 0.37 - 0.73  0.29 - 0.37

Sert  Kil 0.73 - 1.47 Yeterli bilgl

. yok
Her tiirlii kazik icin
Yumusak Kil 0.10 - 0.29
Orta Kil 0.24 - 0.44
Sert Kil 0.54 - 0.93

Ornek 1.1 :

Ici betonlanmis bir celik boru kazigin dis capr 30 cm., zenmin

icindeki boyu 12 metredir. Su seviyesi zemin yiiziindedir (Aktug, 1988).

a) Zemin kum, birim hacim agirliga ¥.= 1.8 gr/cms, kayma

direnci acisi ¢u = 30°, kayma stirtinmesi acisi ¢H= 20° hali igin,

b) Zemin yumusak kil, birim hacim agirligi 7n= 2.0 gr/cm3
drenajsiz iic eksenli basin¢ deneyi ile bulunan kohezyonun c, = 0.5
kg/cm2 hali icin kazigin tasima glici statik formiiller ile

hesaplanacaktir.



Cozim :

a) Kum icindeki kazik icin :
Qd= Ap p0 Nq +fs As= Ap poN;+K p0 tan & As

Kazik ucundaki efektif gerilme,

p,= 12-(1.8 - 1.0 ) = 9.6 t/n° = 1.0 kg/cm’

Kazik boyunca ortalama efektif vyiik,

50= 0.5 kg/cm®

¢ = 30°icin N_ =22 (Tablo 1.1)

2 alinabilir. Celik ile zemin arasindaki siirtiinme acisi

d = ¢“ kabul edilebilir.

30 )? 5
Qd = 1.0-22 [n-[~§—) ] + 2-0.5-tan (20 )-[u~30-1200]
Qd = 97600 kg = 98 ton

b) Kil icindeki kazik icin :
Q. =A cN +f A
d P c s 8

N=9,f=0.3 kg/cm® (Tablo 1.2 'den )

]

30 )?
Qd =0.5x9 [ n[—§~) ] + 0.3[n'30-1200]
Qd = 37200 kg = 37 ton
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1.3.2. Grup kaziklarin tasima giici

Grup kaziklarin tasima giiciniin, tekil kaziklarin tasima gliclinden
hesaplanabilmes: icin grup tesir yiizdesi degeri gereklidir (Togrol,
1970). Grup tesir vyiizdesi, grubun tasima gliciinin kazik sayisina

btliinerek elde edilen yikiin tekil kazigin tasima giicine oranina denir.

Grup tesir ylizdesi ifadesi :

E=1-90 (nm+ (@D
g 90 m n

E;= Grup tesir ylzdesi

m = Gruptaki kazik sirasi sayisi
n = Bir siradaki kazik sayisi
D = Kazik capi
s = Kazik aralig:
6 = arctan L2

S

Eger tek kazigin tasima glicui Qd ise, kazik grubunun tasima glici
Qg= Eg mn Qd olur (Togrol, 1970).

Ornek 1.2-
Her birinin capi 45 cm., tasima gici 107.6 ton olan 12 kazigin

olusturdugu kazik grubunun tagima giiciinii buluncaktir (Kip ve
Kumbasar, 1985).

5 0 0 O

o o o ol +*
120

© 0 0 O

120 . 120 . 120

Sekil 1.5. Ornek 1.2 ’nin goriintimu
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m=3,n=4,1)=45cm,e=arctan‘1‘—go—=20.5°

(4~1)-3 + (3-1)-4
90-3-4

Eg= 1 - 20.5-[ ] = 0.68

olur. Kazik grubunun tasima gticd,

Q@ =E ‘mn-Q = 0,68+3:4-107 = 873 ton.
g g d

1.4. Grup Kazik Temellerin Basit Statik Coziim Yoéntemleri
1.4.1. Basit statik analiz

Bu yotntemde, yiiklerin ve kaziklarin dizlemde oldugu ve ayrica
kaziklarin mafsalli olarak basliga baglandigi distiniiliir. Islem siras:
asagidaki gibidir (Togrol, 1970) :

1- Kazik grubuna etkiyen dis kuvvetler; birer adet V diisey, H ya-

tay ve M moment kuvvetlerine indirgenir.

2- Dis kuvvetlerin H yatay bileseni ihmal edilir ve biitiin

kaziklar digey olarak diisiiniiliir. Bu durumda i. kaziga gelen Vl yiikii;

ile hesaplanir. Burada;

]

Gruba gelen toplam disey yiik

Gruptaki kazik sayisi

Gruba gelen toplam moment

¥R
1l

i.kazigin, kazik grubunun agirlik merkezine uzakligi

12



3- Olcekli olarak V ve H degerleri cizilir. Sonra H’in ucundan
baslayarak, herbir kazigin diisey Vi kuvvetleri isaretlenir. Bunlara
gore; "kuvvet poligonu kaziklara paralel olarak c¢izilen cizgilerle

tamamlanarak P1 kazik eksenel kuvvetleri belirlenir (Sekil 1.6).

4- Kuvvet poligonunu kapatmak icin yatay olarak cizilen He

kuvveti, gruptaki herbir kazik arasinda esit olarak dagitilar.

&
B
R

Ve

H-

Sekil 1.6. Basit statik analiz

1.4.2. Culmann metodu

Bu metoda gére; ayni dogrultudaki kaziklar biraraya toplanarak alt
gruplara ayrilir. Kazik grubuna gelen yiikler ise, olusturulan alt
kazik gruplarinin dogrultularina etkiyecek sekilde bilesenlere
ayrilir. Ayrica bir alt gruptaki her kazigin esit olarak zorlandiklari

kabul edilir (Togrol, 1970)

13



Metodun uygulanigs sekli (Sekil 1.7):

1- Gruba etkiyen dis kuvvetlerin R bilegkesinin dogrultusu

bulunur.

2- R ’nin dogrultusu, I nolu grubun ortak eksenini kesinceye

kadar uzatilir, a noktasi bulunur.

3- 2. ve 3. grubun eksenlerinin dogrultusu uzatilir ve

kesistikleri b noktasi bulunur. Boylece a-b dogrultusu belirlenir.

4~ R kuvveti, 1. gruba ve a-b dogrultusuna parelel bilesenlere
ayrilir. Bu bilesenler; 1. grup icin K, a-b dogrultusu icin L olarak
isimlendirilir.

5- L kuvveti ise 2 ve 3 nolu gruplarin eksenleri dogrultusunda

bilesenlere ayrilir.

Bu metod encok iic dogrultuda kiimelenmis kaziklardan meydana

gelen kazik gruplari icin kullanilabilir.

Sekil 1.7. Culmann metodu

14



1.5. Yatak Katsayisa

Zemin {iistiindeki bir kirisin herhangi bir noktasindaki P zemin
gerilmesi ile o noktanin yerdegistirmesi (cékmesi) arasindaki orana

yatak katsayisi denir (Togrol, 1970).

Bu diisiince, (1867)'de Winkler tarafindan demiryolu traverslerinin
hesabinda kullanilmistir. Daha sonralari Schwedler (1889) ve Zimmerman
(1930) tarafindan, bu diislince gelistirilmistir. (1951) ’de Grabhoff

tarafindan degisken yatak katsayisi hesaplara dahil edilmistir.

Yatak katsayisi arazide yiikleme deneyi ile belirlenir. Bu deney
sonuclary grafik olarak goésterilir. Grafik ’te yatay eksen P

(kg/cmz), disey eksen y (cm) olarak diizenlenir (Sekil 1.8).

> P (kg/cm”)

ks= tg o

y(cm)

Sekil 1.8. Yatak katsayisi icin grafik

Terzaghi (1955), kaziklari da diisey kirisler gibi diisilinerek bir
enine yatak katsayisi kh tanimlamistir. Bu katsayi kohezyonlu

zeminlerde, zeminin serbest basinc¢ direnci q, ile orantiladar,

15



Kazik davranisinin céziimlenmesinde kullanilan bir yatak katsayisi
yaklasimi icin gerekli olan sey, kh degerinin L kazik boyunca degisi-
minin bilinmesidir. kh ’in bazi dagilimlari, Palmer ve Thompson
(1948) tarafindan olusturulmus ve c¢ok yaygin olarak kullanimi

benimsenmistir (Poulos and Davis, 1980).

Burada,

k = Kazik ucundaki k degeri (z = L)
n = Sifirdan bliylik veya egit bir amprik indeks n degeri killer

icin 0, daneli zeminlerde 1 'dir.

1.5.1. Zeminin elastisite modiiliinden enine yatak katsayisinin

belirlenmesi

Zemin elastisite (gerilme-sekil degistirme) modiilu Es, yatak
katsayisinin belirlenmesinde kullanilan en &nemli paremetrelerden biri
olup, cesitli arastirmacilar tarafindan o&nerilen bagintilar asagida
dzetlenmistir (Ansal, 1991). DIN 4014 (1977) de enine yatak katsayisi

yaklasik bagintisiyla verilmektedir. Burada B, kazik genisligidir.
Glick (1948), diger arastirmacilarin elde ettigi sonuclardan

yararlanarak asagidaki bagintiyi énermistir.

22.4 E_ (1-p)

h T (T+) (3-4 @) 12 In (2L7/B)-0.443] (1.15)

16



Burada, p zeminin Poisson orani olup, Bowles (1989) cesgitli zeminler
icin yaklasik p degerleri vermistir. Celik ve beton kaziklar icin bu
baginti, Francis (1964) tarafindan iterasyonla hesaplanmak {izere

asagidaki sekilde verilmistir.

19.5 Es (1-p)
(1+u) (3-4 p) (8.5-log k;‘) .......

Verilen iki denklemden yararlanarak enine yatak katsayisi,

bagintisiyla hesaplanir.

Elastik zemine oturan ylizeysel temeller icin Vesic (1961) asagidaki

bagintiyil dnermistir.

s S
E T 1-p

E pty12 g
k; = 0.65

Burada, B temel genisligi olup EI temelin egilme rijitligidir. Bowles
(1989) kazikli temeller ic¢in bu bagintinin iki katinin kullanilmasini

oénermistir. Bu durumda enine yatak katsayisi,

ile elde edilir.

17



Yukarida aciklanan yoéntemler ile enine yatak katsayisinin
hesaplanmasinda kullanilan zemin elastisite modiili degerleri cesitli

arazi ve laborotuvar deneylerinden dolayli olarak elde edilir.
1.5.2. Zemin tasima giicii bagintilarindan enine yatak
katsayilarinin belirlenmesi

Bowles (1989), enine ve boyuna yatak katsayilarinin derinlikle

degisiminin tahmin edilmesi ic¢in asagidaki genel bagintiyi Oner-

mektedir.

Burada As, BS ve n o6nceden bilinmeyen ve her 6zel arazi kosulu
icin, yatay yikleme deneyleri sonuclari kullanilarak hesaplanabilecek
sabitlerdir.

Bowles, (1989) boyuna yatak katsayisini siirekli bir temelin

tasima glici bagintilarindan yararlanarak

ks= 40 [c Nc + ¥ 2z Nq + 1/2 B N7 ] (1.21)

formili yardimiyla hesaplanabilecegini &nermistir. (1.20), (1.21)’e

gére A ve B,
8 8

dir.
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Francis (1964),

gézéniine alarak enine yatak katsayisinin boyuna olanin iki kati kadar

alinabilinecegini énermistir. n =1 icin,

Bowles (1989) yapmis oldugu arastirmalarda k.h degerinin kazik
kesit sekline de bagli oldugunu géstermis ve denklem (1.24) ’iin kare

kaziklar icin kullanilmasini oSnermistir. Daire kesitli kaziklar icin

k=[80cN+40BN ] +[80y=zN 1
h c ¥ q

ise asagidaki denklemi vermistir:

s =1.3-1.7,
1

1.5.3.

halinde

Cesitli arastirmacilar tarafindan

verilen yatak katsayilari

Tablo 1.3. Sulzberger ’'e gdre enine yatak katsayilari

(Schmid, 1985a)

kazik cidarindaki zeminin kayma gerilmelerini de

ooooo

5= 2.0-4.4 arasinda degisen sabitlerdir.

kaziklar

ZEMIN CiNsi

Yatak kagsaylsl

Hafif turba ve bataklik arazi.......
Agir turba ve bataklik arazi.......
Ince kKiyi kumu ..........ccvnenvnnnn.
Kum, cakil ve humuslu dolgu ........
Balcik zemin; 1slak ................

kum ve sert ..........
Az tasgli balcik ve siki kumlu humus.
Cok tasli balcik ........cvviveinne
Cok miktarda ince kumlu ince cakil..
Ince kumlu orta cakil ..............
Kaba kumlu orta cakil ..............
Cok miktarda kaba kumlu kaba cakil..
Az miktarda kaba kumlu kaba c¢akil...
Az miktarda kaba kumlu ve cok saglam
tabakalasmis kaba cakil ............

MN/m
5-10
10 - 15
10 - 15
10 - 20
20 - 30
40 - 50
60 ~ 80
100
60 - 80
80 - 100
70 - 90
90 - 110
110 - 130
110 - 130
130 - 160
160 - 200

19
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Tablo 1.4. Terzaghi ’ye gdre enine yatak katsayilari
(Schmid, 1985a)

: P Yatak katsayisi
ZEMIN CINSI MN/m3
% 88 kum, % 12 killi yikanmis zemin 20 - 30
Siki tabakalismis sert kum ......... 100 - 125
Yasli dolgu kumu ........ccceviveennn 7 - 13
Temiz yikanmis kum ................. 20 - 40
Ozel olarak saglam tabakalasmamis...
Srselenmemis KUm ......covvvvenonnes 20
Yikanmis zemin (% 16 su ihtiva eden
kumlu balcik ) ....cvveneinennnnnn 73 - 120
Kiiciik daneli maden ciiruflu zemin ... 50 - 60
Cakil yatagl ........coiiivinunenn. 30 - 40

Tablo 1.5. Soletanche 'ye gdre enine yatak katsayilari
(Ansal, 1991)

icsel Siirtiinme acisi, ¢eo k_ (MN/m>)

10 7.85
20 13.67
30 26.40

40 58.75

1.6. Sonlu Elemanlar Metodu

Sonlu eleman adi ilk olarak Clough tarafindan 1960 yilinda
kullanilmistir. Turner, Martin ve Topp bu metodu kullanan ilk ‘aras-
tirmacilar olmuslardir. Metod; malzeme &zellikleri, geometrik &zel-
likler, yiikleme durumlari ve ortam (siirekli-siireksiz) ne olursa olsun

giivenilebilir yaklasik sonuclari, kolayca ve cok hizli vermektedir.
Herhangi bir cisim sonlu sayida elemanlara bdliinir. Bunlar diigim

noktalarindan birbirine baglidar. Degisik problem tiplerine goére,

sistem serbestlik derecesi tanimlanir. Serbestlik derecesi,

20



digiimlerdeki deplasmanlarla belirlenir. Elemanlar, gerilmelerin buyik
oldugu yerlerde daha fazla siklastirilmaktadir. Bunun sebebi ise
bilgisayar’in kapasitesini zorlamadan gerceke¢il . bir yaklasim

saglanabilmesidir.

Metodun formiilasyonu :

Lineer elastik bir denge hali icin,

K-U=F ittt (1.26)
Burada;
K = Sistemin rijitlik matrisi
U = Sistem deplasmanlari
F = Sisteme etkiyen dis yiiklerdir.

A R (1.27)
ile sistemin deplasmanlari bulunur.

Bir sistemin deplasmanlari biliniyorsa ic kuvvetler

hesaplanabilir (Ritz Metodu). islem sirasi séyle olur :
Eleman icin uygun bir deplasman fonksiyonu secilir, sinir
sartlari islenir, birim deformasyon-deplasman bagintilari cikartilair,

biinye denklemleri yazilir ve minimum potansiyel enerji ilkesi ile

denge denklemleri kurulur.

Burada u i¢ kuvvetlerin isi, w dis kuvvetlerin isidir.

21



Elemanin denge konumu, potansiyel enerjinin minimum oldugu

durumdur.
Sistem rijitlik matrisi K bu felsefeyle cikartilabilir. Her
eleman icin 5% eleman rijitlik matrisleri olusturulur. Bunlardan

sistem rijitlik matrisi kurulur ve sistem deplasmanlari c¢oéziilur.

Eleman deplasmanlari bulunarak

ifadesinden eleman kuvvetleri hesaplanir.
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2. YATAK KATSAYISI METODUNA GORE KAZIK GRUPLARININ STATIK HESABI

Genel durumu Sekil 2.1 ’de verilen kazik grubu rijit bir baslik
ve zemin icinde olan kismi boyuna ve enine dogrultularda zeminde
yataklanmis kaziklardan olusmaktadir. Sistem sadece rijit basliga etki
eden nokta yikleri (tekil kuvvet ve momentleri) tasimaktadir. Burada
ama¢, kaziklarda olusan statik degerlerin (normal kuvvet, kesme
kuvvetleri ve momentler ) belirlenmesidir. Bu degerlerin hesabi icin
Schmid (1985a ve 1985b) ’'de verilen Sonlu Elemanlar Formiilasyonu

kullanilacaktar.

O

VAR

<l

3Y%) Calx)

Sekil 2.1. Kazik grubu

2.1. Kaziklarin Idealizasyonu

Global koordinatlar X, Y ve Z ile kazik lokal koordinatlari da x,
y ve z ile gésterilecektir.Lokal koordinat sisteminin orijini daima
kazigin 1 noktasinda tanimlanmaktadir. Lokal x ekseni kazik ekseni ile
cakismaktadair, Her kazik n elemana b&linmektedir. Bir kazikdaki
digiim sayisi m=n+1 ’dir. Kazik kesiti, capl b ve cevresi a olan bir
dairedir. CL boyuna ve CQ yatay yatak katsayilari eleman boyunca
lineer degiskendir (Sekil 2.2).
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Sekil 2.2. Kazik idealizasyonu

Burada ayrica,
1- Kaziklarin rijit basliga rijit (ankastre) bagli oldugu

2~ Kaziklarin elastik davrandaigi

3- CL ve Cb yatak katsayilarinin sadece x ordinatlarina bagli
oldugu ve zeminin her dogrultusunda sabit oldugu

4- Kazik grubunun burulma rijitliginin olmadig: kabiilleri
yapilmaktadir.

2.2. Elemanin Deplasmanlari ve Ic¢ Kuvvetleri

Herhangi bir elemanin uc¢ deplasmanlari ve bunlar yoéniindeki ic

kuvvetleri Sekil 2.3 ’de gosterilmistir.
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@ yl @ yl CL1 C01
¢ZEK/ 6 Vl Mzgx/ 6 yi
w u Q N
1 Y1 z1 Y1
¢ M
(@ gyz) (@ 6Y23Q 4 ‘
¢22?( V2 Mz%( y2 CL2 CQ2
w2 u .sz JN
voa 2 Yatak katsayilari
deplasmanlar ic kuvvetler

Sekil 2.3. Elemanin deplasmanlari, ic kuvetleri ve yatak
katsayilari

Buradaki@ve@noktalarl elemanin diigiim noktalaridir, kazigin 1
ve 2 noktalari ile ayni olmak zorunda degildir. Deplasman vektdriu gE

ile ve kuvvet vektoéri de §£ ile gosterilirse,

N
1 1
i B P T Ee | M
v
1 le
M
_ _ ¢zl _ _ z1
) . V —] —
E E, v R E E, v Qy2
M .. (2.1)
_______ $22_ I B
wl Qzl
M
¢y1 S i
—E, W W —E,w Q
2 z2
M
¢Y2 y2

olarak tanimlanabilir. Bu tanimlama klasik sonlu elemanlar metoduna

uymamakla bereber, statik analizi kolaylastirmaktadar.

25



2.3. Elemanin Lokal Rijitlik Matrisi

Elemanin denge denklemi (2.1)’de verilen biiyiklikler ile

i : ! T T i [ i
~E,u 1 : —E,u ~E,u
: —E,v : —E, v = §E,v °e (2'2)
: i —E,w ~E,w —E,w
veya,
K A = S ittt eresatiasonsasnnos (2.3)
S ZE

olarak tanimlanabilir. KE elemanin lokal rijitlik matrisidir. k

—E,u
alt matrisi 2x2, EE ) ve 5 " altmatrisleri de 4x4 boyutundadir. K
matrisinin boyutu bu durumda 10x10 olmaktadir. KE nin terimleri;

elemanin L boyuna, A kesit alanina, a kesit cevresine E elastisite
modiiliine, Iy ve Iz atalet momentlerine ve Sekil 2.3 ’de goériilen yatak
katsayilarina bagli olarak (Schmidt 1985b) ’'de verilmektedir:

—E,u H

§E = ; ~E, v ; .............. (2.4)

P { —E,w

Buradaki k , Kk ve k alt matrisleri ise ;
—E,u -—-E,v —E,w
o +200 —a -0 +0

k, s ——————f—— | e (2.5a)

e -a1+a t a1+2a +o
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Burada;

L 2

27

128, +49928, | 6LB +T04LB, |-128 +17288, |6LB,~416LB,
-848_ ~8LB_ +L8,
6LB, +704LB, 4L231+128L232 ~6LB +416L8, 2L231— 96L232
2
_ -8LB, L8, +18,
—E,v _ _ _ -
128, +17286,| -6LB, +416LB,| 128, +49928, | -6LB, ~704LB,
+18, +848_ -8LB,
2 2 2 2
6LB -416L8,| 2L°B, -96L°B, |-61@ -704L8, |4L 31+12§L 8,
i +L(33 —8L[33 +L 33 ]
........ (2.5b)
128,+49928,, |-6LB,~TO4LB, |-128,+17288, |-6LB, +416L8,
-848_ +8LB_ -18,
-6L@,~T0ALE, 4L234+128L232 618, -416L8, 2L234— 96L282
2
_ +8LB_ LB, -18,
—E,w -128,+17288,| 6LB,-41618,| 128,+4992, | 6LB,+704L8,
-18, +848_ +8LB,
~6LB, +416L8, 2L234—96L232 +6LB, +TOALB, 4L234+128L232
2
- -ls, +818, %6, |
........ (2.5c)
seklindedir.
EA o = Ciz * CL1 a-L « = cLz - CL1 a-L
12 3 12



EI c _+ CQi c_-¢

= = = _Q2 @ . = Q2 01
B,= 3 B, 25880~ P'L B, gao Pl
EL,
Be—% e (2.6)

olarak tanimlanmaktadair.
2.4. Kazik Lokal Rijitlik Matrisi, Deplasman Vektorii ve Yikk Vektorii

Kazik n elemandan olustugundan K kazik rijitlik matrisi kazig
olusturan elemanlarin EE rijitlik matrislerinin direkt rijitlik metodu
ilkesine g6re toplanmalari yoluyla kurulabilir. Kazik denge
denklemleri, ”

kK ! d P
—u 1 ] —u —u
H 4 : d = PRI . . - (2.7)
. v, —~v —v
d P
! ™} pad?] W
A J L [
Kd =P et (2.8)

olur. K ’'nin boyutu 5m x Sm ’dir. d kazigin deplasman vektoérd, P yiik

vektdriidir. Bunlar,

SR
—E,u
2
T
—E,u 1 2
d = = |u u U U ¢ eennnns u u
—u 2 i 2.
n
—E,u
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1
—E,v
2 T
d = —E,v - Vl 1 1 v 2 V2 2 . v n Vn n
~v . 1 %21 V2 P2tV ¢z1 2 $pair 1 %1 V2%
n
—E,v
SR
—E, W
2 T
= | “E.W[ _ v 1 w1 1 Iwz 2 W 2 e T
W ¢y1 ¢y2: 1 ¢y1 ¢y2 """ 1 ¢y1 2 ¢y2
n
—E,W
AN 4 J O (2.9)
_ T
P=|F F _ .......... F ] )
—u | x1 x2 Xm
_ T
P = F M F _ M _ ......... F M + (2.10)
—u | vyl =z1 y2 22 ym Zm
- T
P = F M F M _...iciue. F M ]
—W | zl yl1 z2 y2 Zm ym )

olarak tanimlanmislardir. gu . gv ve gw ifadelerindeki 1,2, ...... ,n
indisleri kazigin eleman numaralari, fu ’ fv ve fw ifadelerindeki

L,2, ....... ,m ’'de kazigin diigim numaralaridir.
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2.5. Statik Kondenzasyon

(2.7) ile verilen kazik rijitlik matrisleri kullanilarak direkt
rijitlik metodu yardimiyla kazik grubunun sistem rijitlik matrisi
kurulabilir. Kaziklar genelde zemin icinde oldugundan, c¢ok o&zel
sistemler disinda, kazik diigiim noktalarina etki eden dis yik bulunmaz.
Uygulamada en ¢ok karsilasilan yik tipi st yapidan gelen yiklerin,
Sekil 2.1 'de goésterildigi gibi, rijit basliga etkimesi halidir. Bu
ise (2.7) ve (2.10) bagintilarinda gdriilen yilkk vektoriniin sifir oldugu

anlamina gelir:

Sekil 2.1 ’'de goriildigi gibi, kaziklarin birbiri ile baglantisi sadece
rijit baslik ile saglanmaktadir.Kaziklarin tiimiinlin 1 nolu diigiimleri
rijit basliga baglidir. Baslik rijit deplasmanlar yaptigindan biitiin
kaziklarin basliklarindaki (1 nolu diigiimlerde) deplasmanlar da
aynidir, Bu durumda, (2.8) bagintisini her kazik ic¢in kaziklarin
rijit basliga baglandigi 1 nolu diigiimnde kondense etmek daha uygun
olmaktadir. Bdylece bir kazikta tanimlanmis Sm adet deplasman sadece
5 deplasmana indirgenmektedir. Kazik sistemi denge denklemlerinin
saylsl, burulma serbestlik derecesi de nazara alinirsa, 6 olmaktadair.
Statik kondensazyon her kazik icin bagimsiz olarak
uygulanabileceginden, bilgisayar ©belleginden biyikk miktarlarda
tasarruf saglanabilmekte ve kaziklari cok sayida eleman ile idealize

etmek imkani dogmaktadir.

Statik kondensazyonun esasi kazigin rijit basliga baglandigl 1

nolu diigiimdeki u:, Vi ,'vwil s w: R ¢;1 deplasmanlarini kazigin
2,3, ceianas ,m nolu diigiimdeki deplasmanlari cinsinden hesaplamaktir.

1 nolu diiglindeki deplasmanlar, burulma dénmesi de nazara alinarak §1

vektoérinde biraraya toplanirsa,
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olur. Bu deplasmanlar, (2.9) ’da kazigin tiimi icin verilen gu R gv ve
gw deplasman vektérlerinin ilk terimleridir. Kazigin 1 nolu diiglimde

kondense edilmis rijitlik matrisi Ez1 ile gosterilirse,

K, | i : u] 0
11 H ' 1
] 1 '
T ~1 - A T
i K, K | : v, 0
1 22 23 ' 1
; i i
1 7 T } ! t
T i ¥z1 °
~~~~~ [ J— [ ! -] Je~—] = ..(2.13)
! vk, ki vl 0
H , aa Tas 1
i i3 =i 1
! t Ky Kos | y1 0
I : ) i k 1 0
: : : T q’xl
. _ - y
k ] ut 0 W
11 i o
L Ll |2 (2.14)
k d 0
—Wit Fol ol
_ o | [P (7]
K,d = L (2.15)
yazilabilir. kT kazigin burulma rijitligidir. Yapilan kabul

nedeniyle k =0 *dir. Kll matrisinin Eij terimleri, (2.7) ve (2.11)
ifadelerinden elde edilen,

- T (2.16)
u U b

S T (2.17)
v v b

Ky G =0 ottt (2.18)

bagintilarinin kondenzasyonu sonucu hesaplanabilecektir.
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(2.16) Bagintisinin Kondenzasyonu:

(2.16) ’da goriilen deplasman vektéri d = [ ui guz] olarak
disiiniilirse bu baginti 2.19 ’da oldugu gibi yazilabilir. Konden-

zasyonda amag u; baglntlslhl guzcinsinden hesaplamaktair,

k 3 u 0
o ull _}_:ulz __1_ N B (2 19)
K. ik d 0
—ul2 . —u22 —u2 —
acik olarak yazilairsa,
1
k u + k d =0
ull 1 —ul2 —u2
k' ul+k__d_=o0
—ul2 1 —~u22 —u2 —_
olur. 1ikinci denklemden,
_ _ -1 T 1
9™ " Kaa K ¥y

hesaplanarak birinci denklemde yerine konursa,

k u -k k! k' ud=o0
ull 1 —~ul2 —u22 —ul2 1 -
-1 T 1 _
(k =k, Kok Jul =0 .coooernnn, (2.20)

olur. (2.14) ile (2.20) ifadelerinin karsilastirilmasindan
E -1 T

k
ull ull ~ul2 —u22 —ul2

oldugu anlasilair.
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(2.17) Bagintisinin Kondenzasyonu:

(2.17) bagintisinda gv deplasman vektériniin ilk iki deplasmani

digerleri cinsinden hesaplanacagi icin (2.17) ifadesi

.I_c_ 11 : ..k- 12 —é 1 9’
vT ! v Y = TTTE s e a e e e e (20 22)
'k d -1 0
—viz2 . —v22 —v2 -

olarak alt matrislere ayrilabilir. Evll' 2 x 2 boyutundadair.

d vektéri, kondensazyon yardimiyla gvz cinsinden hesaplanacaktir,

k d +k d
—vil —vi1 ~—v12 —v2

i
o

d +k

-1
K d =0—d =-k T
—vi2 —vi1 —v22 ~v2 — —-va

—v22 —vi2 —vil

-1 T —

k a - = 0
—-vil —vi —vli2 —v22 —vi2 —vi -
-1 T —
[ k -k k k ] d =0 ......... (2.23)
—vil -—-vi12 —v22 —-vi2 —vi —_

yazilabilir. (2.23) ifadesinin (2.14) ile karsilastirilmasindan,

—_— _ -1 T
Ev11— Evll Evlz Evzz Ev12 .............. (2.24)

33



(2.18) Bagintisinin Kondenzasyonu:

Bu bagintinin kondenzasyonu yukarida verilen (2.17) ifadesinin
kondenzasyonu 1ile aynidir. Benzer islemler yapildiginda (2.14)

bagintisinda goriilen Ew11 alt matrisi,

K = k. -k k¥ K .. (2.25)
—W1l1l —W1l1 —Wili2 —W22 —Wi2a

olarak bulunur.

Ku , Ev ve Ew matrisleri band formundadir ve band genisligi 4

*diir. Bu nedenle (2.21), (2.24) ve (2.25) bagintilarinda goériilen ters

matrislerin hesabi fazla bir sayisal islem gerektirmez.

2.6. Rijit Basligin Deplasman Vektori :

Rijit basligin herhangi bir noktasinin, &rnegin o noktasinin

deplasmanlari,

olarak gosterilebilir. Baglik rijit oldugundan her noktada- - ayni
deplasmanlar vardir. Bu deplasmanlar X, Y, Z global eksenlerinde

tanimlanmistair.



2.7. Kazik Basligir Lokal Deplasmanlari

Kazigin 1 noktasindaki (2.12) ile tanimlanmis olan él deplasman
vektdrid (2.26) ile karsilastirilirsa deplasmanlarin siralanislarinin
ayni olmadigi goriilir. Sistem rijitlik matrisinin kurulabilmesi icin

gl vektérinin siralanisy (2.26) esas alinarak,

olarak degistirilecektir. Dikkat edilirse, 31 vektériiniin

(2.15) bagintisinin gecerli kalabilesi icin bu bagintidaki X

terimlerinin yerleri degistirilerek Ei elde edilmistir. Bu durumda

rijitlik matrisinin satir ve kolonlarinin yerlerinin degistirilmesi
gerekir, Ell matrisinin satir ve kolonlarinin yerleri degistirilerek
bulunan yeni rijitlik matrisi Eii ile gésterilirse (2.13) ifadesi

r — ' N r 1 T I T
X 0 o o 0 0 u 0
11 H 1
0 3 0 ' 0 0 X v 0
22 H 23 1
I
0 0 kK, ‘o0 kK, O w: 0
; | = [-—| ..(2.28)
0 0 0 ik 0 0 o, 0
0 0 X o0 X 0 o 0
54 | 55 y1
t
-0 k,, 0 o 0 k33__cpzl- _o_
K - d =0 iiiiiiiiiiiiiiiiinennnaans (2.29)

—ii

olur.
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2.8 Basligin Deplasman Vektori Ile Kazik Basindaki Deplasman
Vektorii Arasindaki Iligki

Kazik basligindaki global deplasman vektéri gi ile gosterilsin.

Rijit basligin gs deplasmanlari

2’[ uo ¢x0
% e, a.=| v, dp =| Pyol- e (2.30)
Wo (pz

seklinde ifade edilirse bu deplasmanlar ile gi arasinda Sekil 2.4’ de

gorilen iliski matris notasyonunda,

i -
1 0 o { o z -y u,
|
| o
0 1 o -z, 0 X v,
}
o o 1 Ly -x o0 v,
d, = ! |5 ... (2.31)
o 0o 0 1 o o ¢,
o o 0o o 1 0 %0
i
o 0o o fo o 1| | %0 |
SR A i (2.32)

dir (Schmidt, 1985 b). Burada Xi, Yi, Zi kazik basliginin rijit

basliga baglandigi noktanin koordinatlaraidir.
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Sekil 2.4. Rijit baslik deplasmanlari ile kazik basligi

deplasmanlari arasindaki iliski

2.9. Transformasyon Matrisi ve Lokal-Global Transformasyonu

Sistemin rijitlik matrisinin kurulabilmesi icin kazigin x, y, 2z
lokal eksenleri ile X, Y, Z global eksenleri arasindaki T

transformasyon matrisinin bilinmesi gerekir. T transformasyon

matrisi tanim1l geregi gs global deplasmanlarini lokal deplasmanlara

transforme eder:

olur.

alinarak,
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elde edilir. (2.29) ’da verilen lokal kazik rijitlik matrisi le de

Iiiyardlmlyla global koordinatlara transforme edilirse,

—-— T k74
Ko =T K T e, (2.37)

kazigin global koordinatlardaki rijitlik matrisi bulunur.

2.10. Zl Transformasyon Matrisi

Lokal eksenlerle global eksenler arasindaki transformasyon
matrisinin terimleri lokal X, ¥, 2z eksenlerin kosiniis dogrult-
manlarindan olusur:

- -
cos xX cos xY cos xZ
lcos yX cos yY cos yZ

cos zX <cos zY cos zZ ,
- -1 (2.38)
cos xX cos XY cos xZ

cos yX cos yY cos yZ

. . - - ——— o ———

cos zX cos zY cos zZ

Burada cos xY lokal x ekseni ile global Y ekseni arasindaki acinin

kosiniistidur.

zi 'nin terimleri (Le Meek 1971) ’de verilen ydntem uygulanarak
hesaplanacaktair. Herhangi bir kazigin genel konumu Sekil 2.5 ’de
gosterilmigtir. L1’ L boyundaki kazigin global Y-Z diizlemindeki

izdiisiimiidiir. Lokal z ekseni ijj’i’ izdiisiim dizlemine diktir. Bu,
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diger taraftan, lokal y ekseninin Y-Z global diizlemine paralel

oldugunu goésterir. Vektoér notasyonunda bu kabiiller,

J —J
E_)// YZ , =z 1 X , Zz’ L ijj’ i’ anlamindadir.
-—
@ (0:%.3) Y

Sekil 2.5. Kazik Transformasyonu

X, Y, Z veX,Y
1 1 1 3 3

natlari (global) olmak lizere,

Zj kazigin baslik ve tepe noktasinin koordi-

»

L=ﬂxj—xi)2+(YJ-—Yi)2+(ZJ—Zi)2

dir.
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x lokal ekseninin kosiniis dogrultmanlari :

cos XX:_x.j_—_i(i_. w
L
Yj - Yi
cos xY = I SR
zZ ~-Z
cos xZ = J I 1 J

z lokal ekseninin kosiniis dogrultmanlari :

Ee 1 ? oldugundan

3
cos zX = O
Zj - Zi
cos zY = - = =g - SRR T
1
Yj - Yj
cos zZ = y — 4 J

y lokal ekseninin kosiniis dogrultmanlar: :

fé ile 79 vektorinin vektérel carpimi ;9 verir.

<L N M

oldugundan,

—
y

]

1}

cos xX I’ + cos x¥ 39 + cos xZ k°
cos zX 1~ + cos zY 79 + cos zZ kK~
7’ x

T 7 K

0 cos zY cos zZ

cos xX cos xY cos xZ
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- - =
= cos zY cos xZ i+ cos zZ cos xX j'- cos XX cos zY k

-—
- cos xY cos zZ i

3/_)= (cos zY cos xZ - cos xY cos zZ) T’ + cos zZ cos xX T)
- cos xX cos zY k’
olur. i , -j_) ve Kk’ birim vektérlerinin katsayilara 37_) vektoriintin
kosiniis dogrultmanlaridir. Koordinatlar cinsinden,
2 _ 2
cos yX = - (Zj ) Zi) y (YJ Yi)
A L L
1
_ Y‘1 - Yi Xj = Xi
cos yY = L I b e (2.42)
)('j - Xi Zj = Z1
cos yZ = i3 T J
1
bulunur. (2.38)’de verilen Zi transformasyon matrisinin terimleri;

(2.40), (2.41) ve (2.42) ifadelerinden kazigin tepe noktalarinin

global koordinatlari cinsinden bulunmus olur.
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2.11. T

Matrisinin Acik Ifadesi

(2.37) e gbre 511 nin hesabi icin gerekli olan Iii matrisi
(2.31), (2.35) ve (2.38) ’'dan,
r A
cos xX lcos xv |cos x7 ~Zicos xY Zicos xX Yicos xX
+Y1cos xZ —Xicos xZ +Xicos xY
cos yX |cos yY |cos yz —Zicos yY Zicos yX —Yicos yX
+Y1cos yZ ~Xicos yZ +Xicos yY
-Z cos zY | Z cos zX |-Y cos zX
cos zX (cos zY |cos zZ i i i
+Y cos zZ |-X cos zZ |+X cos zY
T = i i i
—H 0 0 4] cos xX cos xY cos xZ
0 0 0 cos yX cos yY cos yZ
6] 0 0 cos zX cos zY cos zZ
L J
...... (2.43)
2.12. Grup Kazik Sisteminin Rijitlik Matrisi
Kazik grubunun denge denklemi,
K T O (2.44)
~8 —=8 —~s
olarak yazilabilir. Burada, 53 kazik sisteminin rijitlik matrisi,

gs (2.26) ile tanimlanmistar.
(2.37) ile verilen global rijitlik matrislerinin toplanmasiyla,

olarak kolayca bulunur.

...............................
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2.13. Sistem Yilk Vektorii

Rijit basliga etkiyen yiikler bagsligin birden cok noktasinda
bulunabilir. Sistem deplasmanlari ve rijitlik matrisi X, Y, Z global
eksen takiminin orijininde tanimlandigindan bu yiklerin de orijine
tasinmas: gerekir (Sekil 2.6). 1, 2, .... ,t noktalarinda etkiyen

biitin yiklerin O noktasina P, P, P, M , M, M_ olarak
X Y x7 Ty z

z

MY
0
Mzt*?£j4%‘%PY > ¥
M
PZ P X
X J
i Y
: g Xy
VA J M
X @ Y
Yap 6
L/
FOTH
z F
X

TN

Sekil 2.6. Sistem Yikleri

tasindiklari disiiniiliirse, Es bilegske kuvvetler vektori

dir. Koordinatlari Xj, Y, Zj olan herhangi bir'(:)nokta51na etkiyen
dis yilikler,
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T
P, = [Fx F, F, M M MZ] ........... (2.47)

I i T
P 1 0 o | o 0 0 F
X x
P 0 1 o | o 0 0 F
Y t y
P 0 0 1 0 0 0 F
..__z_ = z
M o -z, Y | 1 0 0 M
] z 0o -X_ | o 1 0 M
Y 3 J y
- o | o 0 1 M
1, | Y, X |IBEAF,
............ (2.48)
t
P_ =Z RUPL i (2.49)

dir. t, yikli nokta sayisidir.

2.14. Kesit tesirlerinin ve zemin basinclarinin tayini

(2.44) denkleminin c¢bzimiyle, gs deplasman vektoéri belirlenir.
Her kazik tepe noktasindaki deplasmanlar (2.36) ifadesiyle bulunur.
Sonra deplasmanlarin siralanisi degistirilip, (2.12)’deki §1

deplasman vektdéri elde edilir.

¢x1’in iptal edilmesi suretiyle, @1 5 elemana indirgenir ve buna

goére
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_ a 1
ul 1 1
= = = 1 = Vl - wl
d = , = [u ] , = (— , = |~—
—~1 —vi ul 1 —vi 1 —wi 1
— z1 q)yl
—wl
L i
....... (2.50)

seklinde olur.

Eul 'nun (2.19) ’da, §v1’nin (2.22) ’de yerine konmasiyla guZ ve §v2
deplasman vektdrleri bulunur. Ayni islem ng icin yapilir. Bunlardan

yararlanarak kazigin diigiin noktalarindaki deplasmanlarin oclusturdugu

vektdrleri yazilabilir. Diiglim noktalarindaki deplasmanlar belirlen-
dikten sonra (2.1)’ deki bicimde herbir elemanin deplasman vektéri gE

kurulur.

Kazik digiim noktalarindaki kesit tesirleri, deplasman vektorii gE
'ye bagli olarak, (2.2) ifadesiyle bulunur.

Zemin Dbasinclari, kazigin her digim noktasinda, su sekilde

hesaplanir :

Zeminin yanal basinci,
1/2

- 2 2
P, CQk (v v k) ..................... (2.52)
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Dis ylizey siirtinmesi,

q, = ch R R PR (2.53)

Buradaki u,» LA degerleri, kazigin k diigimindeki deplas-
manlar, Cbgve Cik degerleri ise k diigiimiindeki enine ve boyuna yatak

katsayilaridar.
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3. PROGRAM HAKKINDA GENEL BILGILER

a) Coéziilecek probleme ait veriler okunur: Kazik sayisi, bir
kaziktaki maksimum eleman sayisi, platformda yiklui nokta sayisi, yatak
katsayisi bolge sayisi, derinlige bagli enine ve boyuna vyatak
katsayilari, yatak katsayisi fonksiyon tipi, herbir kazigin; capi
(program sadece dairesel kesitli kaziklar icin c¢alisir), cevresi,
alani, atalet momentleri, eleastisite modiilii, kazigin bas ve tepe
_nokta51n1n koordinatlari, siddetleri ve platform sinir sartlari data

olarak verilir.

b) Veriler okunduktan sonra program, her kazigin verilen
saylida elemana bdler ve her eleman icin lokal rijitlik matrisini
kurar. Kazik lokal rijitlik matrisi band matris seklinde kurulur. Bu
matris icin kondenzasyon islemi yapilir ve transformasyon matrisi
yardimiyla global koordinatlara transforme edilir. Bu islemler her
kazik icin tekrarlanir. Kazik global rijitlik matrisleri
toplanarak kazik grubunun sistem rijitlik matrisi belirlenir ve

denklem sistemi coéziilerek rijit basligin deplasmanlari hesaplanir.

c) Rijit basliktaki deplasmanlardan yararlanarak, herbir
kazigin diigim noktalarindaki deplasmanlar bulunur. Sonlu elemanlar

deplasman metodu yardimiyla her elemanin ic kuvvetleri hesaplanair.

Program hakkinda bazi genel bilgiler Sekil 3.1.°de verilen bir

érnekte aciklanmistir.

Yatak Katsayisi : Enine ve boyuna yataklama olarak iki cesittir.
Enine ve boyuna yatak katsayisi, zemin derinligi boyunca bir veya
birkac fonksiyonla ifade edilebilir. Fonksiyonun siirekliliginin
degistigi noktalar arasi btlge olarak tanimlanir. Bdlgelerdeki
fonksiyon tipleri, Tablo 3.1 ‘’de gotsterildigi gibi bilgisayara

verilir.
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Tablo 3.1. Yatak Katsayilarinin Bigisayara Tanitimi

Yatak Bilgisayara Tanitim
Katsayilari Sekli
C Lineer

L 1*
C Lineer

Q

C. Lineer

L 2
CQ Parabolik
C Parabolik

L 3
C_ Lineer

Q
C Parabolik

L 4
CQ Parabolik
Kullanica 5
Vermesi Hali

*Yatak Katsayisinin verilmemesi halinde
fonksiyon tiplerinin lineer oldugu kabul edilir.

Elemanlar : Kaziklar elemanlara, yatak katsayisi fonksiyonun
slirekliliginin bozuldugu noktalara eleman denk gelmeyecek sekilde
program tarafindan otomatik olarak bd&lunir. Yani elemanlarin diigiim
noktalariyla, yatak katsayilarinin sirekliliginin bozuldugu noktalar
cakisir. Kaziklarin, rijit- baslikla birlestigi bodlgede eleman
sayisinin arttirilmasi yararl:i: olur. Bu diigiinceye gbére elemanlar

sekil 3.1 ’de gbriildigui gibi numaralanir.

Sistemin Eksen Takimi : Grup kazik cozimi uzayda diislinlildigi icin
global eksen takim:i X, Y ve Z olarak Sekil 3.1 ’de goésterildigi gibi

secilir.

Koordinatlar : Kazigin, baslangic ve u¢ noktalarinin sistem

eksen takiminin orijinine olan x, y ve z mesafeleridir.

Dig Yiikler : Platforma etki eden global eksenler dogrultusunda Px,
Py ve Pz kuvvetleri ile bu eksenler etrafindaki Mx, My ve Mz
momentleridir. Kaziklarin diigim noktalarina yik etkimedigi kabul
edilmistir. ‘
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Platform Sinir Sartlari : Platform, kuvvetlerin etki etmedigi
yonlerde tutulur ve kuvvetlerin etki ettigi ydnlerde serbest diisii-
niliir. Buna goére X, Y ve Z eksenleri yonunde 3 ve bu eksenlerin

etrafinda 3 olmak iizere, 6 sinir sarti vardar.

Deplasmanlar : Platformda ve kaziklarin digiim noktalarinda, verilen
yiklerden dolay: olusacak hareket miktaradar. Bunlar X, Y ve Z
eksenleri dogrultusunda u, v ve w deplasmanlari ile ayni eksenler

etrafindaki @, ¢y ve ¢ donmeleridir.

Eleman Kuvvetleri : Platforma gelen yiklerden dolayi kaziklarda
olusacak kesit tesirleridir. Bunlar; N kazik ekseni dogrultsundaki
Normal kuvvet, Qy ve Qz, y ve z eksenleri yoniindeki kesme kuvvetleri,

Mx, My ve Mz ise x, y ve z eksenlerinde olusacak momentlerdir.

3.1. Verilerin Hazirlanmasi :

Y
| | 2"

10

3 3 3
R - - 0
2 4 4 4 ’
1 ] L | 30
c, (MN/m>) c, (MN/m>)
L 4" 1
f |
O O O Yatak Katsayilara
om 1000 kN Y Bdlge Fonksiyon
7 i No Tipt
o 2000 kN O 1 1
| 7 2 1
7 3 3
Z 4 2

Sekil 3.1. Grup Kazik Ornegi
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Programa data verilisi, Sekil 3.1 ’de verilen oérnek {izerinde

aciklanmigtir.

Sisteme ait bilgiler programin sonuna eklenen DATA satirlarinda

ve asagidaki sirada verilir.

Ana Veriler

Problemin Adi: Ornek 1. Grup kazik cdzimi (6 kazik)
Kazik sayisi : 6 '

Max Eleman Sayisi: 4

Platformda Yiikli Nokta Sayisi: 1

Yatak Katsayisi Bolge Sayisi: 4

Yatak Katsayisi Ile ilgili Bilgiler : Bolgedeki eleman sayisi,
bdlgenin ilk ve son noktalarinin x koordinatlari, O noktalardaki yatak
katsayilari ve boélgenin fonksiyon tipi seklinde verilir. Yatak
katsayilarinin kN veya ton cinsinden verilmesi sonuclarin dizenliligi

acisindan yararli olur.

bes%Z, x , x_, c ., c , c , C , fonksiyon tipi
1 2 L1 L2 q1 q2
1, 1, 3, 0, o, o, 0, 1
1, 3, .5, 5000, 5000, o, 10000, 1
1, 5, 8, 5000, 10000, 10000, 10000, 3
1, 8, 10, 10000, 20000, 20000, 30000, 2
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Kazik Bilgileri : Her bir kazigin capi, cevresi, alani, elastisite
modidli, y ve 2z ekseni yoniindeki atalet momentleri, sistem eksen

takimina goére bas ve son noktalarinin koordinatlaridir.

b, a, alan, E, I , I
y z

0.30, 0.942, 0.071, 2.1 107, 3.976 10_4, 3.976 10~
X,yi;Z, X:ijzj)

4

1 1 3
1, -1, -0.5, 10, -1, -0.5
0.30, 0.942, 0.071, 2.1 1
1, o, -0.5, 10, 0, -0.5
0.30, 0.942, 0.071, 2.1
i, 1, -0.5, 10, -1, -0.5
0.30, 0.942, 0.071, 2.
i, -1, 0.5, 10, -1, O.
0.30, 0.942, 0.071, 2.
i, o, -0.5, 10, 0, -0.
2.
-0,

4

0’, 3.976 10~ %, 3.976 107*

7 4 4

10°, 3.976 10° 7, 3.976 10~

7 4 4

10", 3.976 10, 3.976 10~

7 4

107, 3.976 107, 3.976 10~

7

0.30, 0.942, 0.071, 107, 3.976 10”%, 3.976 107*

1
5
1
5
1
1, 1, -0.5, 10, 1, 5

Platform Kuvvetleri : Kuvvetlerin etkidigi noktanin koordinatlari ve

o noktadaki kuvvetler seklinde verilir,

X, Y, Z, F, F, F, M, M, M
y z x' 'y
0, o, 0, O, 1000, -2000, O, O, O

z

Platform Sinir Sartlari : Tutulmus ise 1, serbest 1ise 0 olarak
verilir.

,0,0,1,0,0

Yukarida anlatilan esaslara gore Sekil 3.1 ’de gosterilen Srnege

ait bigisayar programi datalari asagida verilmistir.
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DATA ANA VERILER
DATA ORNEK 1. GRUP KAZIK COZUMU(6 kazik)
DATA 6:’ Kazik sayisi (KAS%)
DATA 4:’ Max eleman sayisi (MAXES%)
DATA 1:’platfomda yuklu nokta sayisi (NL%)
DATA 4:'yatak katsayisi bolge sayisi (YKBS%)
DATA YATAK KATSAYILARI
? bess, x1, x2, Cl1, Cl2, Cqi, Cq2, fonksiyon tipi
DATA 1, 1, 3, o, o, o, o, 1
DATA 1, 3, 5, 5000, 5000, O, 10000, 1
DATA 1, 5, 8, 5000, 10000, 10000, 10000, 3
DATA 1, 8, 10, 10000, 10000, 20000, 30000, 2
DATA KAZIK BILGILERI
i b, a, alan, E, Iy, Iz
DATA .3, .942, .071, 2.1e7, 3.976e-4, 3.976e-4
’ Xi, Yi, Zi, X3, Y3, Zj
DATA 1, -1, ~.5, 10, -1, -.5
DATA .3, . .942, .071, 2.1e7, 3.976e-4, 3.976e-4
DATA 1, -1, -.5, 10, -1, -.5
DATA .3, .942, .071, 2.1e7, 3.976e-4, 3.976e-4
DATA 1, -1, ~-. 5, 10, -1, -.5
DATA .3, . 942, . 071, 2.1e7, 3.976e-4, 3.976e-4
DATA 1, -1, -.5, 10, -1, -.5
DATA .3, .942, .071, 2.1e7, 3.976e-4, 3.976e-4
DATA 1, -1, -.5, 10, -1, -.5
DATA .3, .942, .071, 2.1e7, 3.976e-4, 3.976e-4
DATA 1, -1, -.5, 10, -1, -.5
DATA PLATFORM KUVVETLERI
? Xj, Y3, ZJj, Fx, Fy, Fz, Mx, My, Mz
DATA O, o, o, 0, 1000, -2000, 0, o, ©
DATA PLATFORM SINIR SARTLARI
DATA 1,0,0,1,0,0
DATA SON

Ciktilar : Program; kazik grubu basligindaki deplasmanlari,

kazi1gin eleman diigim noktalarindaki deplasmanlari,

her bir

ic kuvvetleri,

yanal basinc ve dis ylizey sirtiinmesini cikti olarak verir.
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3.2. Alag Divagram

Basla

Ueriler : Kas’. maxes’, NLI, ykhsy
Yatak katsayis: Bxlgzlm : bes/.mI X qé ell,
1

Bilgileri : o b, a nlan E Jy, Jz
§llolg.ﬂnm Koordinatiars ¢ Ho, 'Xx!,"gl, %
Yi, i

.

I Yik vektoriinin kumlnasx}

Noi=N1%

( Platform sinir gartlarini okﬂ

ol
'*‘7

| Elewan geometrik Gzellikleri |

l

Eleman lokal rijitlik matrisini kup ve
Kazik sistem rigitlik matrisine ekle

el’zes?
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Kazik kondenzasyon matrisinin kurulnasJ

Kanak kondet\zasibn matrisinin k matpisi
ile camn!, on matrisinin kurulmasi

Xazik transformasyon matrisinin hesahﬂ

ﬁcon matrisi ile, transformasyon matprisinin Qarpinq

Kazik grubu sistem »ijitlik matrisinin kurulnasﬂ

LPlatfom sintp sartlarimin islenmesi ]

l

Denklen_sisteminin cﬁzunu ve kazik grubu
sisteminin orijinindeki deplasmanlar

l:

Lkazlk tepe noktasindak deplasmanlarin bulumaasﬂ
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'Y

L Diigiim noktalarindaki deplasmanlarin hulunu;ﬂ

|

Ll(esit tesirlerinin ve zenin basinglarinin hesab ]

el/=es¥

kazy=kas¥
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4. ORNEKLER

Bu bolimde literatiirde coziilmis olan bazl sayisal ornekler, Ek
1.’de wverilen bilgisayar programi ile c¢dzilmekte ve sonuclar
karsilagtirilmaktadir. Bu calismada sonuclar sekil 2.3 ’'de verildigi
gibi yorumlanacaktir. Yani normal kuvvet basin¢ oldugu zaman isaret

(+) alinmistar.

ORNEK 1:

Boyutlari ve ylikleme durumu Sekil 4.1 de verilen grup kazik
temelin statik hesabi (Schmidt, 1985) yapilacaktir. Grup, 6 kaziktan
olusmustur. Baslik daire seklindedir. Dairenin merkezi, global eksen
takiminin merkezi olarak alinmistir. Kaziklar, merkeze 2m. uzakta,
cember olacak sekilde konumlandirilmaistair. 1, 2, 3 nolu kaziklar
20°egimli, 4, 5, 6 nolu kaziklar diktir. Kazik olarak, et kalinligi 8
mm., capi 0.7112 m., elastisite modili 2.1 10° kN/m® olan celik boru
kullanilmistir. Siétem eksen takiminin orijininde, 2z ekseni y&éniinde
etki eden 1000 kN ’1luk yiik bulunmaktadir. Kaziklarin, YZ diizlemine

izdiisiimlerinin eksenlerle yapmis oldugu acilar 30° ve 60° *dir.

1

alan = 0.017633 m°

a=2.2343n
I,I=1.092E-3 n*
y =z

80
tn
o

20

Sekil 4.1. Ornek 1.’in gdriiniimii
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Bu érnekte yatak katsayisi bdlge sayisi 4 ve biitin bdélgelerin fonksi-
yon tipi 1 ’dir. Her bir bdlgenin eleman sayisi 5 ’tir. Kaziklarin

boylari 10 ’ar metredir.
Schmidt tarafindan 1985 ’te ve bu calismada; kaziklarin tepe

noktalarinda bulunan deplasmanlar ve 1i¢c kuvvetler Tablo 4.1 ’de

verilmistir.

Tablo 4.1. Ornek 1.’e ait sonuclar

Makale (Schmidt,1985) Bu Caligmada

Kazik Numarasi 1 2 3 4 5 6 1 2 3 4 5 6

N kN|-379|758|-379|182|182|-364|402|-805|402|-193 193|386
Q =V Qj-i-Q; kN| 103| 76| 103|106{106| 106|113 s2{113| 117117117
M =/ M:+M; kNm| 2110125| 211|213{213| 213|223 133|223| 225|225|226
o, cm 1.57 2.1585
© - 0.00234 0.00248
yoO
uo, V0 cm
_ 0 0
¢x0’ ‘ozo
ORNEK 2:

Boyutlari ve yikleme durumu Sekil 4.2 ’de verilen tek kazigin statik
hesabi (Schmidt, 1985a) yapilacaktir. Ornekte verilen kazigin capi,
=0.407 m., elastisite modiili, 2.1 108 kN/m2 *dir. Yatak katsayisi
bélge sayisi 1 ’'dir. Bélgenin fonksiyon tipi 1 ’dir. Kazikdaki

eleman sayisi 120 alinmistir.

57



S0 kN 50 MN/m> .
alan = 0.017633 m
M a=22343n .
I ,I = 1.092E-3 m
y Z
30"
- Ao
3
CQ {MN/m"~)

Sekil 4.2. Ornek 2 ’nin gdrintimi

Kazik dik olarak konumlandirilmistar. Kazigin tepesindeki eksen
takiminin orijininde Y ekseninin ters yoniinde 50 kN yik etki
etmektedir.

Schmidt tarafindan verilen sonuclar, zeminden O, 1, 2 ve 3
metrelerdedir. Bunun icin kazik, 0.25 m. araliklarla elemanlara

béliinerek idealize edilmistir. Sonuclar Tablo 4.2 'de gésterilmistir.



Tablo 4.2. Ornek 2 ’'ye ait sonuclar

x| e i), B Calignada
(m) [v (cm) [ Q(kN) [M(kNm) | v (cm) | Q(kN) [M(kNm)

0.00| 0.290 -0.2903 | -49.99 0.00
0.25 -~0. 2477 -36.31 10.74
0.50 -0. 2066 -24.75 18.33
0.75 -0. 1683 -15.24 23.29
1.00 7.57 26.11 |-0.1335 -7.56 26.10
1.25 -0.1025 -1.58 27.21
1.50 -~0.0756 2.93 27.02
1.75 -0. 0527 6.19 25.85
2.00| 0.0338 -~0.0337 8.37 24.01
2.25 -0.0184 9.69 21.74
2.50 ~0. 0062 10.30 19.23
2.75 0.0031 10. 36 16.64
3.00 10.02 ' 14.08 0. 0098 10.02 14.08

ORNEK 3:

Boyutlari ve ylkleme durumu simetrik olan,

CQ degerleri

yapilacaktair.

enine yatak katsayis:

Sekil 4.3 ’de verilen iki kazigin cézimii (Aktug, 1988)

Gruptaki iki kazigin biitlin 6zellikleri aynidir.

Ayrica

her ikisinin tepe noktasina Y ekseninin ters yoninde 40 kN ’luk yik

etkimektedir.

olacaktair.
kN/m® *dir.

Kazigin capi

b=0.508 m.,

59

elastisite modiilii

Bundan dolayi kaziklardan birisinin c¢8zilmesi yeterli

, 25233404



Zeminin sadece enine yatak katsayisi verilmistir. Yatak katsayisi
bdlge katsayisi 7 ’dir. Bolgelerdeki eleman sayilari; birinci bélgede
5, 2.bélgede 4, 3. bolgede 4, 4. bolgede 2, 5. bdlgede 2, 6. bdlgede

2, 7. bdlgede 8 ’dir. Sistem eksen takimi, kazigin tepe noktasinda
secilmisgtir.
R 40KN © T~ 40 kN
J . he
$ 2Pm W 0
s "ﬂ5f“v§ﬂ i &J
10
50
15m ‘ , a=1,5959 m
8o alan=0.2026 m° s
I ,I_= 3.269E-3 m
y 2
i | ! | 100
¢ Im 4 CqtMNIn?)

Sekil 4.3. Ornek 3 ’in gdriiniimi

Aktug’un tezinde ve bu calismada, tek kazik 1¢in, O ile 5 m. arasinda
farkli derinliklerde bulunan deplasman, d&énme, kesme kuvveti ve

momentler Tablo 4.3. ’de gdsterilmistir.
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Tablo 4.3. Ornek 3’e ait sonuclar

X Aktug (1988) Bu calismada
(M1 (em)|p(asnme) |0 (kN) |M (kNm)| v (cm) |@(dénme)|Q () |M(kNm)
0.5|0.03886|-8.94E-3| 40 o |-0.03881| 8.96E-3| -39.99| o

0.5(0.03439}-8.88E-3| 40 -20 1-0.03435| 8.99E-3] -40.01 20

3.0(0.01419|-6.77E-3| 35.13|-119.15(-0.01412| 6.78E~3| -35.13|119.15

3.5/0.0110 }-5.99E-3| 23.32(-133.97|-0.0109 | 6.00E-3| -23.39}133.99

.17E-3| -8.49(142.02

0

4.0{0.00821(-5. 16E-3 8.25 -141.95(-0.00812

4.5/0.00585|-4.29E-3| -7.14[-142.20|-0.00575| 4.30E-3 6.731142.02

5.0{0.00392|~3.45E-3(-19.46(-135.34|-0.00381| 3.46E-3} 18.79]|135.84

ORNEK 4:

Boyutlari ve yiikleme durumu sekil 4.4.’de verilen, 4 kazikli grup
kazik temelin c¢oéziimi (Beton Kalender, 1971). Kaziklar 5,5 m. boyunda,
caplar:r b=0.90 m., elastisite modiilleri E 2.7 10° t/m2 *dir.

Zeminde sadece enine yatak katsayisi verilmistir. Yatak katsayisi

I

bélge sayisi 1, Yatak katsayisi fonksiyon tipi 2 ’dir.

. Hw-s t k W Hr -12 t
7m !
- R ! T a=2,8274 m
3T L1-=c —  alan=1.E30 o’
] o 4
ssm | I =I =0.0323 u
i ’
I cqtratesy

Sekil 4.4. Ornek 4 ’iin gdrintimi
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Sistem eksen takiminin orijini D noktasidir. Kazik alani, eksenel
deformasyonlarin 0O c¢ikmasi istendiginden dolayi oldukca biiytik bir
deger olan 1-1030 m2 alinmistar. Bu verilere gore, sistem eksen
takiminin orijininde, Beton Kalender (1971) ve bu calismada hesaplanan

deplasman, dénme, kesme kuvveti ve moment Tablo 4.4.°’de verilmistir.

Tablo 4.4. Ornek 4.’e ait sonuclar

Béton Kalender Bu calismada
LA m 0.00138 0.00143
- 0.00074 0. 00084

yO
Q t 3 3

z
M tm 21 21

y

ORNEK 5:

Ornek 4.4.’de verilen kazik grubunun, Beton Kalender (1971) ’de
bir yéntemle idealize edilmesiyle olusturulan tekil kazigin coéziimi
(Sekil 4.5) yapilmistair. Burada kazik icin ve yatak katsayisi icin
verilen degerler, kazik kesit alani disinda Ornek 4.’le aynidir. Kazik

capl 0.90 m. alinmistir. Kaziktaki eleman sayisi 50 ’dir.

M=21%"
e— H=3" a=2.8274 m
n . alan=0. 626 m2
2
35 I =I =0.0323 m*
y =z
20 CL= 0 (her yerde)
Co(kg/cmz)

Sekil 4.5. Ornek 5 ’in gérintimu
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Beton Kalender ve bu calismada,

sistem eksen takiminin orijininde

hesaplanan deplasman, doénme, kesme kuvveti ve moment Tablo 4.5.’'de

gosterilmistir.

Tablo 4.5. Ornek 5. ’e ait sonuglar

Beton Kalender Bu calismada
LA m 0.00138 0.00136
¢y0 - 0.000740 0. 000816
Q t 3 3
z
M tm 21 21
y
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5. SONUC

Grup kazik temellerin statik analizi, zemin davranisi tam olarak
idealize edilemédiginden dolayl amprik veya uzun hesaplari yapmak
gerekmektedir. Gelistirilen programla, dogruya yakin hizli bir

sekilde sonuclar alinmaktadir.

Bu calismada, cesitli kaynaklardan alinan Ornekler gelistirilen
bilgisayar programi ile sonuclar karsilastirilmistair. Ele alinan
érneklerdeki sonuclarla, programin verdigi sonuclar arasinda farkli
isaretler gozlenmektedir. Bunun sebebi, koordinat eksenlerinin farkli

secilmis olmasidar.

Ornek 1 ’in kaynakdan alinan ve programin verdigi sonuc¢larinda
farkliliklar goriilmiistir. Kaynakda malzeme elastisite modiili ve enine
yatak katsayisinin sicrama noktalarinin derinligi verilmemistir. Bu
eksik veriler tahmin edilerek programa verilmistir. Sonuclardaki

farklar bundan kaynaklanmaktadir.

Program, sadece dairesel kesitli kaziklar icin caligmaktadir wve
yiukler sadece patforma etki ettigi disiiniilmiistir. Genel olarak
pratikte de kaziklar daire kesitli ve yikler platforma etki
etmektedir. Yiukin kazigin digim noktalarina etkimesi ve kazik
kesitlerinin daireden farkli olmasi halleriileriki calismalarda

yapilabilir.
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bilgisayar
bilgisayar
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programi
programi

programi
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verileri
verileri
verileri

verileri
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ve
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ciktilara
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EK 1. BILGISAYAR ICIN HESAP PROGRAMI

19 CLS

INFUT “B-YAZICI (-EERAN=", kA%

EAT=VAL (KA%) : IF KATOE AND KALOO THEM BEEP:GDTD 10

IF KAL=B THEN DIV$="LPTI:" ELSE DIV$="SCRN:"

kKA¥=1 1 OPEN *O0",8KAY,DIVS

IF DIV$-"LPT1 " THEN wIDTH DIV$,235 s PRINTHIEAY CHR$ 24)3CHR$(1S)
Test icin kullanilan bxlnxﬁavar am:trad ?EC6AU ir,

print #kal, chre(14);" YOKGEK LISANS TEZ CALISHQSI“

print #kaf, chr$(14); "VERSION: ESKISEHIR 1991-1992 YUCEL BONEY®

print #kal,

print #kal, ~

print #La/, chré(14); "KAZIKLI TEMELLERIN (UIAY FALIK GRUBL)"

prxng gta chr${14); * * YATAY, KATSAYILARINA GURE COIOMO®

print #kal,

Hata listesi

HATAQ$=Y ——~—————> VERILERDE HATA VAR ! ¥
HATAL §="~——————— ELEMAN N0 HATALT ! 2
HATAZg="—~ o > NOKTA NO HATALL ¢ !
HATA3$="~~—~——-~» KESIT ALANI HATALT ! #
HATARS=" ~——memmm—3 HATALT YON TARIFI ! :
HATAS$="~~—m——-~> DAHA ONCE DE VERHDI ! ¥
HATAG$="~~——~—- BISTEM LABIL ! .
HATA7$="-———-——— VERILERIN SIRAST YANLIS !¢

DI$="ANA VERILER®

DZ8="YATAK KATSAYILARI"
38="KAZIK_BILGILERT"

D4s="FALATFORN KUWVETLERT"
D="FLATFORM SINIR SARTLARL"

Dés="gIN"

’ UNEHLI BECISKENLERIN TAMINI
tkazik sayis1

ESX :Eleman sayisi
' N5 shokta sayis:
©NIZ spaltformda yikli nokta sayisi
* ykbsh .gatak katsayilary billge sayist
es? 1hdlge eleman sayisy
* alan tkaztk kesit alam
‘B skazik capy
a ikazik cevresi .
Sz ly tkazik atalet momenti
" Kl shurulma rijitligi
“E :Elastisite modilu

1r HATRISL :Eleman global rijitlik mabrisi

XY MATRISI :Noktalarin koordinatlar:

* P MATRISI  skuvvet veltdri

* KB MATRIBL :Kazik bilgileri matrisi

A MATRISI  :Matris carpma ve satris tersi islemlerinde kullanilan matris
B MATRISI  :Matris carpma islemlerinde kullanilan matris

C MATRIST  sMatris carpea sonucunda Cikan matris

854 H platform O noktasx sinir sartlary vekidri

reak : reaksiyonlary veltoril

.« . 4 .
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’ ANA VERILER

HATAS="YDK"

READ DO$

READ PROBLEMADIS A

FRINT $A%, "PROBLEM: "s PRINT#EAY, FROBLEMADIS

FRINT #iA%, '

READ KASY,maxes?,NLY,ykbsY

maynok{=maxest+i

PRINT #A%,

FRINT 8KA7, "Kazik SayiSleieussasennasaes = 3HASE

FRINT #KA¥, "Hax eleman Say1Sliscsvessy.e. ="jmaxesi
FRINT 8A%, “Flatforsda yik1d nokta sayisi="jN%

FRINT #A%, “Yatak katsayisy bolge sayisi.="jykhsi
FRINT #KAZ% ’
if mavesiiZ#ykbsy then 7ikak,"Max eleman sayisi yetersiz !"istop

DIH XY (maxnok¥,5), {10} )
DIN A(naxnokl#2, 8, Pi&, 1), TOPK L6, 6)

DIM KB{KASY 13),T(é &) ,CON(, 6),LCON(A, 6, B (maxnok%%2,6)
DIR Lru(Z,2),Lrvid, 41 ,Lewld, 3}

DIM KU(maxnoéZ,2),EV(@axnokZ*2,4),Kw(maxnok2*2,4)

DIM bes(ykhs¥, 2} ,yk {ykbsi, &}

DN ssiib),reak (6}, ud(maxnoki}  vd (maxnoki, 2} ud (maxnok, 2)

read do$

Erint Bkal," No BES 14! 12 CL £L2
RINT #kAd,* €t cgz2e

print #kal,® B
print #kav," "

for i%=1 to vkbsi .

read hesﬁ:besl(izal)=besl
print#kal, using “HH#"317,besk;
for ji=1 foe

read yk{i%,j%) )
print#kai, using *  HEEEL R0, 0
next ji A

read fonktip¥sbesy(i¥,2)=fonktipi
o fonktigt guto 11,12,21,11,9
fonktip$=" CI-LIN Co-LIN*igobo &0
fonktips=" L1-LIN Cg-PAR™100%0 &0
fonktips=" C1-PAR CH-LIN“:qoto &0
fonktip$=" C1-PAR CU-FAR"1goto &0
fonkti§$=“ KULLANICT programi®
PRINT $ka%, fonktipX

PRINT $ikal,

next 1%

READ DO% ‘
PRINT kA%, "KAZIK BILBILERL:"
print #kal," #
Erxnt #kai, * Mo b a Alan E "
RINT #KAZ, " Jy Jz°
print #kai, ® *3
rint #kal, “— i
OR KAZY=1 TO KASY
READ B,a,alan,E,Jy,Jz
FRINT #kaf, using “#¥##"skazly
PRINT #kally using® B~ vb,a, alan,E,Jy,Jz
read Xi, Yi,Zi Xi,Yi, 23
EB{KAZYE, 1)=R t EBIKAZL, 2¥=a
KB(KAZY,3)=alan ¢ KB(KAIL,4)=E
KR{KAZY, S)=ly 1 EB(EAZYL,6)=]2
KB(KAZ%, 7)=0t kt=0
kb(kazi, Bi=Xi tkb(kaz¥,9)=Yi skblkazy, 10)=1i
kb(kaz%, 11)=Xjekb (kaz¥, 12)=Y i kb (kaz, 13) =1
NEXT KALY




FRINT #ka¥,

FRINT #kall, "KAZIK UCLARININ KOORDINATLARI:™
FRINT #kAX, * !
FRINT #ka¥, "No":tab(103°Xi";tab{i0bo¥i®;tab{10)¥7i%;

FRINT #kall, tab(iﬁ?“Xj“;tab(IO)“Yj“;tab(lﬁ)“lj“

FRINT #kak, * "

FRINT $ka%, * *

for kazi=1 to kasi

FRIWT #ka%, using "##4";kazis

for j%=B to 13

PRINT #kal, usin?“ #####%#.#ﬁ“}kb(kazi,jﬁl'

if {j}yk(ykbs%,? then ? #kak, “kazik deriniigi.yatak katsayisi derinlifiinden blyik !“:stop
next ji

Hhad

next kazl

KUWVETLER

read 003

13,Yj, 1} noktasinda Fx,Fy,...,Hz kuvvetleri var
for 1%=1 to &ipli%,1)=0inext 1%

FRINT #KA%,

FRINT #£A%, “FLATFURM KHVVETLERL:"

FRINT #4p%, © "
FRINT #KA%Z, © NOKTA X Y "
FRINT A%, ©
Fﬂﬁdngkzil %Q ?LZF Fz,Hx, bty M
read Kj,Yi,2§,Fn Fy,Fz, M, Ry, Mo L
PRINT #kaf, £2b (1) nokd: g * LY
FRINT $KAL, “Fx=" using * $888.38":F

PRINT A%, "Fy=" using * #B88.48";Fy

FRINT 8KAL, "Fz=" using * §b8d. 84" sFz

FRINT #KA%, “Me=" using ° #8584 1Hx

FRINT 8KA%, “Hy=" using * &84 88 5y

PRINT #EAYL, “Mz=" using " #8%. 8"z

i noktasindaki sisten yik vektirine ekle
pil, D=ptl, 1}+Fx
pl2,1=p(2, 1) 4Fy
p(E D=p (G142
pld, 1) =pt4, 1) -7 jrFy+Y jxFz iy
{3, =p (5, 11+ j4F x-XjaF 2y

(§%1)= ;b,l)—Yj*Fx+Xj*Fy+ﬂz

na-l

read do$

platform sinir sartlarim obku
for i%=1 to &

read ssh(ii)

next i%

ssi{4)=]

FEAD DOS
if dO$<>"GON* then PRINT #ka,"verilerin sirasi hatali..!®sstop

FOR KAZi=1 TO KAsy
gosub 1900 ¢+ kazik bilgileri

GOSUB 1 :° kazifin elemanlara bolinmesi .
. ¢ noktalarin koordinatlarr, CL ve Cq deferlerd

BOSUB 2000 +° Kazik lokal rijitlik matrisi

BOSUE 5000 ¢+ KaziBin ku kisminin kondenzasyonu

805U 10000:°  Kazidin kv kisminin kondenzasyonu
GOSUB 15000:°  Kazifin kw kisminin kondenzasyonu
GOSUB 25500s°  Kazik kondenzasyon matrisinin L ile carpimt
BOSUB 27000: ° Kazik transforsasyon satrisinin kuruleast
BOSUB 28000:°  Transformasyon mabrisi ile lcon matrisinin carpim
BOSUE 40000:° Toplam rijitlik matrisinin bulunmasi
NEXT KAZZ
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£

FOR %=1 T0 &

B{I%, 1) =p(1%, 1)

FOR J4=1 T0 &

ALTE, JU<TOPK (12, 70
NEXT T4

NEXT 1V

sinir sartlaring isie
for i%=1 fo &
it ss%{i%)=0 goto 3
for j3=1 to b
a(lf,;A)—Q a{j4,in1=0:ati¥, %)=l
tea!(ll =p{i%, 1) b{i%, 1)-0
next ];
next 14

rint #kaj
RINT #’é! “ kazlk grubu toplam rijitlik mateisi ®
rint #kal, #
R 1%=1 10 6
FOR Ji=t TO &
FRINT #KA%,using * +, 8888 A(1%,30);
NEXT J%
FRINT #8%,
NEXT T%
PRINT #A%,
print ﬁPaA 4 tapla& yidk vektcru
rint &ka&
OR 1%=1 rb
FRINT #fﬁé, B(I&,!)
NEXT 1%
FRINT #HA%
n¥=b:n7%=1: BOSUB 45000: ' Denklen sisteminin coziinii (BALSS-JORDAN)
print #kax, * kazik grubu basliginin deplasmanlary “
rint #ka¥, *
OR I=1.10 6:FOR J=1 10 1
FRINT $48%,B(I, 00
NEET Ju FRENT#La/ NEXT T2 PRINTHEAY,
osub 55000 ¢ ° 1c kuyvetlerin hesabi
INT #Kai,
FRINT #kéz # . HESAF SO "

END
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1550 ° Elemanin Lokal rijitlik matrisi
! ku nun Gst kism
Lrutl, 11=alfai+2#alfa2-alfad
Lru(l,2)=-alfaltal fa2
Lru(2,2)=alfai+i#al falralfal

kv nin dst kism
Lryv{l,1)=12sbetal+49925bela?-04¥batal
Lev{1,2)=t#Lsbetal +704% *hetaZ-B+l shetal
Lry{1,3)=-124betal+1728%betal
Lry(1,4)=p¥Labotal-416# sheta2+ #hetal
Lrv(2,2)=8# "2¢hetal+1284L“2%betad-| “Z#betal
Lrv{2,3)=-63 xbetal+i 164 $heta?+ shatad
Lrv{2,41=24L"Z#betal-764 ~25betal
Lrv(3,3)=12shetal +4992sbetaZ+H4sbetal

Lrv(3, 4)=-65 sbetal-704# shota?-B%l shotal
Lev(8,4) =4+ ~2ehetal +126% “23betal+l " Z#betal

Kw nin iist kism1
Lrull,11=12%hetad+4972%beta?-844betal
Lrw(1,2)=-4%Lsbetad-704# sheta?+B4] #hetal
Lrw(1,3)=-12sbetad+1778%betal
Lrw(i,4)=~b3Lshetad+41 ¥ shotaZ-L ¥hetald
Lrw(2, 2V =840 “2thetad+1 283 “23hetal- " 2ebetal
Lrw(2, 2} =64 shatad-41 63 #hetaZ-{ thetal
Lru(2,4)=2# 2shetal-968 “Z4betal
Lew{3,31=12%betad+4792¢hetad+843betal
Lrw{3,4)=6¥ shetad+704+ sbetaZ+HeL tbotal
%E¥é§ﬁ4)=4*L“2*beta4+123*L“2*beta§+£“2§beta3

1900 * kazik bilgileri
B=KB{KAZL, 1] : a=KBKATA,2)
alan=KB(EALY,3) ¢ E=HB(KAIL, &)
Jy=KB(KAZZ, 5] + Jz=KE(KALZ, )
es%=kh (kazZ, 7} tnsk=esit] ]
Ki=kb{kazh, B ¥iskb kazk, 911 7i=kb (kazk, 10)
Xizkb (kaz?, 11} ¢ j=kb (kazh, 12) :7j=kb (kaz, 13)
X=Hi-Xis¥=Yj-YisI=1j-1i
Lkazik=sgr(X#{+Y*Y+141)
return

1950 * Elemanin gegmetrik dzellikleri
KE=XY{(EL¥+1, 1)-XY(ELY, 1)
YY=2Y(ELY+1, 2)~XY(ELY, D)
27=XY(ELY+1,3) =XV (ELY, )

L=SaR (RXR(CYVRYY+ T3 L) ,

Cli=sy(ELY,4) 1 Cql=uy(ELL,3}
ClZ=uy(EL%+1,4) ¢ CoZ=xy(EL%+1,5)
alfai=E*alan/t
alfaZ={CL24CLY) #a3L /1210 fa¥=(CL2-CL1) #asl./12
hetal=E*Jz/L"3

betad=(CG2+CO1) #B¥l /26880
betal={CHz-Cal)#Bel /840

betad=ExJy/L"3

RETURN

2000 ° kazik lokal rijitlik matrisi
FOR 1%=1 TO nek
FOR Ji=1 10 2
KUTY, J%) =0
NEXT JZaNEXT I%
FOR 1%=1 10 2#%nst
FOR Ji=1 10 4
EV(TE, J0) =01 KR (1%, T2 =0
NEXT JHsMEXT I%



FOR ELY%=1 TO ESY
GOSUE 1950: ° Elemanin geometrik Ozellikleri
BOSUB 1550:° Elemanin Iokal rijitlik matrisi

* eleman pijitligind kazik rijitligine ekle

FOR T%=1 10 2

{1%=EL - 1417

FOR Ji=i% 0 2

i7= -1+

KU( 1%, 120 =KU11%, 120 +1ra (1, 0
NEXT %

MEYT 1%

FOR It=1 T0 4

{1%=2H(ELY-1) +1%

FOR Ju=i% 10 4

iZ=Ti-i

KV 1%, 120KV (1%, 120 +Lrv (T4, J2)
KM (i 1%, 122D =KH (1%, 120 +re (T, T
MEXT J%

NEXT 17

NEXT EL%

RETURN

S000 ° Kamik rijitlik matrisinin kondenzasyonu

ku kisminin kondenzasyonu
for i%%=1 t0 &

for j9%=1 to &

con(19%, j54)=0

next j9i

next 194

band?=1

FOR 17=2 10 NSL

FOR Ju=1 10 BANDZ+1
ATE-1, SR =KL L%, 02

NEXT J%

h(i%,1)=0

NEXT 1%

b{i,1)=kntl, 2

nEENS-1: =1

GOSUE S0000: © al2%x=312 denklem cOzimil(CHDLESKY)
gg?é%&l)=ﬁU(1,ll-KU(l,E)*B(l,l)

10000 ° kv kisminin kondenzasyonu
band#=3
FOR T%=3 TO NoZ#2
FOR J4=1 TO band¥+1
A(IZ—%,JK)=KV(IZ,JZ)

MEXT J4
bli%, 1)=0:b(i%,2)=0
NEXT 1%

b(1, 1h=kvi1,3)1h(Z, 1=kvil, &)
b{1;2)=kv(2,2)1b(2, 21 =kv(2, 3}

n%= (NGY-1) ¥21 a9%=2

BOSUR 50000: © AZ2¥¥=A21

CON(2, 2)=KV {1, 1) KV (L, 3 9B(1, 1)KV 1, ) 3B(2, 1)
CON(Z, 312KV (1, 2)-KV{L, 3) 4B UL, 20KV (1, 4)4B(2,2)
CON (3, 2) =KV (1, 2)-kV(2, 2) 3B {1, 11KV {2 D 9B(2) 1)
gﬁ%%sz:mz,n-ﬁwz,z)*a(1,2)—«&;(2,3;@(2,2)



13000 * Kw kisminin kondenzasyonu
band%=3
FOR I%=3 TO NS7s#2
FOR J%=1 10 bandi+1
ALTE-2, JEy=EWETE, J%)
NEXT T4
b{i%, 1}=0:b(i%,2)=0
NEXT 1%
b{l,1i=kW{1,3)sb (2, 1}=kb{l, 4}
b(l ?)—¥W(2,ﬁ) b(2a2)—kﬂi2,3)
n%= (NST-1) ¥2: 9=
HO5UR S0000: ALZ*X'AZ!
CON(4, 4)=KB (1, D-KB (1, 3)#B(L, DI -KW(1,4)8B(2, 1)
CUN(4 =, 7)—LH(1 1)*8(1 r:'H#J(l 4)*3(2 2}
CUN(J‘4)=*H(1 ;)—kw(& k)*B(l 1)-?%(“ 3)*8(2 i}
CDN(J,J)‘Pﬁ(h,I)'KN(Z EI*B(I i—Fw(;.7)*B(h,2)
CON{6, A)=K
RETURN

25000 matris carpim)
FOR i%i=1 10 n9%
FOR §94=1 T8 %
T9=0
FOR K9=1 10 %%
T9~T9+B(192 JSTIRA KT, 50

T k9
C(l?! iF4=19
NEXT ;94
REXT 194
RETLRN

29500 ¢ Kazik kondenzasyon satrisinin L matrisi ile carpimy

FOR Ii=1 10 &

FOR J4=1 10 &
LEON (1%, 34)=0
NEXT JUtNEXT 17
LEON (1, 1)=CON(1, 1)
LCDN(: 2)-EDN(2 2)
LCON(Z, b)-EDN(L,a)
LCDN(3 31=C0M(4,4)
LCUN(S 5)—CDN(4 3
LEDN(4 4)—CDN(6 Y]
LEDN(u 3)-CBN(5 4
LCDN(S 5)=£0N(a 3l
LCUN(& 2)-EDN(3 2}
LEDN(b b)—CUN(3 k3]

RETURN:

27000 * Kazik transformasyon matrisinin hesab:
IR 1%=1 T0 &
for i%=1 to 6
T4, J44=0
NEXT JU
T(I4,I%=t
NEXT

L1=GER(Y*Y+2%])
IF Li4=1.e-2 THEN goto 27
T(1,1)=X/Lkazik
T(l,;)—Ykaa*xk
T, 3=1/Lkazik

T(3,1¥=0
T(qu ==I/L1
T3, D=y¥/Lt 73



T2, 1=T(3,24T(1, 31-T(1, 2 §T(3,3)
TR D=T(E 2T, 1)
T@a=1d, 11,2

FOR 14=1 10 3

FOR J/=1 T0 3
TSI, 3+T6=TI%, 0
NEXT JU

HEXT 1%

7 T A)=-TiAT (1, 2M4Yi¥T (1, 5)
T, 5)=1i8T (1, D) -Xi*T (1,3
T, av=~visTd, D+xiat(d,2)
T(2, 4)=~11T (2, DHYI*T (2, 3)
T(2,5) =117 (2, 11 -xi87(2, 3}
T2 B)=-VisT (3, D AT (3, 2)
T(Z, =-7ixT (3, 2) HisT(3,3)
T{3,5)=Li%7 (3, 1)-Xi#T (3, 5}
T 8)=-YisT (3, 1141 #T (3, 2)
RETIRN

28000 * tansformasyon matrisi ile LDON mabrisinin carpim

FOR 1%=1 10 &

FOR J=1 T0 &

£9=0

FOR KY=1 to &
£9=£94T (K%, 1%) Hcon (i, )
NEXT K

FOR KZ=1 70 &
t9=tF+a(i%, KLV TLKY, §1)
NEXT K7

clif, jhi=t9
NEXT Ji

MEXT 1%
RETURN

40000 ‘kazik global rijitlik matrislerinin toplanarak
‘sistem rijitlik matrisinin kurulmas:
FOR I7=1 T0 &
FOR Ji=1 10 & o
TOPKCTZ, T =TOFK (17, JN+0 (1%, J0)
MEXT J%
NEXT 1%
RETURN

KAZZ nolu kazifin elemanlara bilinmesi
noktalarin koordinatlarinin hesabi
noktalardaki yatak katsayilarinin bulunmas:

1 noki=l
XY (NDIL, 1) =X
LY (HOKZ, 2)=Y1
XY (NOKY, 34=1i
FOR bolgenoi=1 TO ykbsi
bes’=bes¥(bolgeno¥, 1}: fonktipt=bes¥(bolgenol, 2)
xl=yk(bnl?enoﬁ,1):x2= k (bolgeno¥, 2)
Cli=yk {boigeno%, 3} ¢ Cl2=yk (holgenok, 4)
Cql=yk (bolgena¥, 5) 1Cq2=vk (bolgeno, &) o
ax={x2-x1) 7hesit ‘'elemanin X eksenindeki izdiisimit

74



FOR bnok%=2 T0 besi+l

uy= x1+(bnuL1 ~1rEans it wodd then wx=ui
yy=Yity/u# (xx-Xi}
2221142/ 3% (ax-Xi)

nok%=nak%+1

XY(NDFA,l) =1y

AY(NOEY, 2) =Yy

XY(ND%A.S) =]z

nevk=nak’ :'kazik nokta savisy
ssiensh~1  f'kamk eleman sayisi
kb(kaz¥, 7)=E5%

‘ elemanin 1. ucunda yatak katsayilari
su=xy {nok¥-1,1)
1000
gy {noki-1,4)=Clxy
wy (nok%-1 ,q)-BQxx

" elemanin 2. ucunda yatak katsayilari
up=ay (nokZ, 1)

gosub 1000

®y{noki,43=Llux

Ay(nak/,q)'tﬁzw

if xylnoki, 1)=xj then return
next bnokZ

next bolgeno’

return

1000 yatak katsayllarznln fonksiyonlar

11t

121

122

155

;ardlmlyla hesabi
£ derinlik

on fonktiph goto 111,112,121,122,155

‘0L ve c lineer
Clux=CLI+ Goe-x1) / (x2-%1) #(CL2-CL1)
Coux=Cai+ Gor-x1) £ (x2-x1) #(Cg2-Cql)
return

* €L lineer Cf} parabolik
=L+ (21} 7 (2-x133(CL2-CL1D)
Cq§x=ﬁq1+ﬁq2*sqr((XX—xl)/(xQ—xl))
return

* CL parabolik Cq lineer
CLx=CLIHC 2% sgr { (X{-x1)/ (x2-x1})
qux-tq1+{vr-x1)/(xz—xl)*(ﬁq?—ﬁql)
return

‘ €l parabolik C parabolik
Clyy= 1+CL2*sqr(( -ad) F(e2-x1))
Couu=Cql+CgZesgr({XX-u1)/x2-41))
return

‘ €1 ve CQ fonksiyonu kullanici tarafindan
‘hurada programlanacak
LLXx=-1
CL wns-1
‘CLxx-. ..buraya fonksiyonu yaziniz
‘Cqux=. ... .buraya tonksiyonu vaziniz
if clxxd=) and cqoe=0 then return

pgxnt#kaz, *yatak katsayxsx fonksiyonlar: tanimlanmamis..

svop
return

15



43000° lineer denklen sisteni gozimiipozitif fanimli) ¢ozimi
" GAUSS-JORDAN vintenl
" a{n,n) ¥y {(ni=hin) nin
co:umu bin) de depolanir
for i94=1 to n9%
for j9%=1 to n9%
if i9%=j9% then 45120
x=-al 194, 194 /a{i%%, 17%)
for k?%=1 to n9%
aliFl, k9% =al 9%, k9% +uralivy, k9%
next k9l
b{39%, 1)=b (i9%, 1naxb (199, 1)
45120 next j9%
next 19%
for 19%=1 to n%%
bUi9%, 11=b{i%%, 1) /alivs, i90)
next 1?
return

50000 ¢ linesr denklem sistemi cozimid (CHOLESKY)
" ain,n)¥einyai=hin,m} denklem sisteminin
’ }atsavxlar matrisi a simefrik ve bandi seklinde ise
* win,m) cizipl hesaplanir
‘n dnnklnm say1s1
*m karsy tarat veltiri 5ay1sl
* band%*! yar1 band genisligi
" carpanlara ayir
FOR n99%=1 10 n9%
T9=A(n79%, 1)
IF Toec BT 51630
TI=5ER{T9} '
FOR j9%=1 TO bandi+l
Aln99%, J70)=8(nT9%, 390 /19
NEXT §97%
FOR j9%=1 TO bandi
1974=n99%+ 9%
IF i9%:n9% 6070 51310
A7=A(n99%, i9+1)
FOR k9%=33% T0 band%
vI%=14+9E-19%
ALL9L, VL =A%, VT -ATHA (n995, 70+D)
NEXT i
NEXT §
91310 NEXT n??L
‘ ileri hesap
FOR n99%=1 10 n?/
FOR j9%=1 T0
B(n??h 19/)“B(n992,391 /8{n?9%, 1)

NEX
FOR 1?2 1 10 band%
19%=n99%+i%%
IF 19L>n92 GOT0 51450
AT=A(nTTY, jTi+1)
FOR k¥i=1 TO m%%
BUITE, 9% =B (9%, k%) -A78B{nT9%, kT
NEXT k%
NEXT 91
51450 NEXT n9?1
eri hesa
FOR k9%=1 T
B(n9%, k9%) -B(n?ﬁ,k?ﬁ)fﬁ(n?l 1)
NEXT k9%
FOR i%%=1 10 n%%-1
kF4=nF-i9%
!;l}% 19%=1 10 a%%

9=(
FOR i9%=1 10 band%
vi= 190 kTY
IF n9%{v9% BOTD 51590 78
9= T9+a(k?A.;91+1}*B(¢?ﬁ,19a)
NEXT 39%



31590

31630

58000 °

B{:9%, 1971 =(B(LFL, 190 -T2 FAKTE, 1)

WEXT 19%

NEXT 194

RETURN

g?égT#kaZ, * matris tekil veya negatif farifli...!"

RETURM

ic kuvvetlerin hesaby

for i%=1 to &

for %=1 to 1

ds (14, JA) =B(IZ, J)

NEXT JheNEXT IS

FOR kAZ%i=1 TO kASY

for iK=1 to &

for j4=1 to 1

a(l%, J!I—ds(IZ Ji}

NEXT J7sNEXT If

EOSUE 1900 ¢ ° Kazik bilgileri

GOSUR 27000 ¢+ © Kamk +ransfo:masvon matrisinin hesab1
FOR I%=1 T0 6

FOR Ji=1 TO &
B(I%, JA=T{I%,JU)
NEXT JE:NEXT 1%
NF%=6 sMTi=6:5%i=1
G05UE 25000

FOR [%=1 10 &
Di{I%, 1)=0

NEXT 1%

piil, 1x=Cid, 1) ¢ Bi
Dl(ﬁ li-C(ﬁ 1y B
DiGE, 1)=L(5,1}
BOSUR 2000

(2,1)=C(Z, 1)
{§,1)=C{3, 1)

b Udk1?m1n1n deplasmanlarinin bulunsas)
/—

for %=1 to nsi

ud{i%}=0

for j%=1 to band¥i+l

ali%, jo=0

nnﬁt J/

next 1% .

band¥=1

for 1%=2 to nsi

for i%=1 to band’*l

a(x&-l,ai)-ku(1z,3!)

next J%

neut 1%

for iZ=1 to nsi-1

b(lZ 1i=0

ne<t i%

bil, U=kull, 2} *d1(1,1)

niEnsh-1 1adiel o

gosub S0000 1 aZ2#y=al2 denklem coziimi

ud(l)-dl(!,I

for i%=1 to nsi-i

ud (%) =B {i%, 1)

next 12

11



Y kizaimin deplasmaniarinin bulunmasy

for i%=1 to nz%

for ji=1 o 2

v (1%, j%)=0

next jhinext i%

band¥=3

for 1%=1 fo nsisd

for i%=1 to bandi+i

ali%, ju¥=0

naxt 3%

next 1%

band%=3

for i%=3 to nele?

tor j%=1 o bandi+l

alid=2, ii=kvli%, i)

next ji

next 1%

for i%=1 to nsi¥’-Z

B{i%, 1)=0
next 1%

B, D =bov {1, 3 ad (2, 10 +hv (2, 21 0d1 (3, 1)
B{Z, 1i=kv{l, 43 5d1 (2, 1kv(2,302d1(3,1)
n¥i=insi-1)1%2 1 a%=z

gosub 50000 ¢ aZ2¥x=all

55189 gg(%,1)=d1(2,1) svd (1, 2=d1(3,1)

for I%=1 o nsi¥2-2-1 step Z
Ry Y LS

vd (3%, 1)=-b(i%, 1}

NEXT 13

Ji=t
FOR I%=2 T0 NSi%2-2 STEP 2
Ji=TiH

vd (T4, 2§ =-B{T%, 1)

MNEXT 1%

55218 ° ¥ kisminin deplasmanlarinin bulunaas:
for i%=1 to nsi
for 3%=1 fo 2
wi{i%, j4=0
next Jhinext i%
band¥=3
for i%=3 to nsis2
for j%=1 to bandi+l
alil-2, jty=skw(i¥, i)
next ji
next i%
for i%=1 to ngi#z-2
b{i%, 11=0
next i%
b1, 1)=kw(l,3r2d1 (4, 1) +kw(2, 21241 (5,1}
b(2,1=bm{l, 4badl (4, DHiw(2, 3 5d1{5, 1)
n9%=(nsi-1)#2 + p9%=2
gosub S0000 §° a22#x=aZl
wd {1, 13=d1(4,1} 1wd{l,2)=d1(5,1)

Ji=1

for [%=1 to nsi*2-2-1 step 2
k=it

wd (j%, 11=-b{ik, 1}

NEXT 1%

FOR I%=2 TO NS¥3-2 STEP 2
Ji=Ti+

WD(J%, 2=-B{1%, 1)

NEXT 1%



print #kal,

print #kal,k

print #kai,

43", kazifiin diigiw noktalarindaki deplasmanlar® .
ki

print #ka%, * nsi u v H

print #kal,

u

fv

fu®

for 1%=1 to nsh

print #kai, using “HHHE o8 S8

HE R8T L ud (R vd LY

print $kah, using ® +HEE B B Yad 17, ]

next i%

print &kal,

print #kal, *

print #ka%,"

s e s
povd (1%, 20, wd(i%,2)

“skazis®. kazifin kesit fesirleri ve zemin basinclary”
u

print #ka%,* el & oy qz mz

print #kai,”
print #kai,”

pk gk

ay's

print #ka%, "

for eli=1 %o ess

for i%=1 to 4

far j%=1 to 4
Irv{i%, J4)=0 Irwli%, J5=0
nent jhrnext i%

for i%=1 to 2

for J%=1 %o 2

Iru(i2152)=0

next jiinext i% )
gosub 1950 :'Elemanlarin geomeirik dzelliklerd

gosub 1550

*
.
H

lokal rijitlik matrisinin kurulmas:

for i%=1 to 2

for §%=1 ta 2
1ru(ji,iZl=1ru(iZ,iZ)
naut §% snext 1%

for 1%=1 t0 4

for j%=1 to 4

Irv{ %, i) =1rv(i%, 1)
Trw( %, itd=irwiid, §%
next jhinext i%
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rem digum noktalarindaki ic kuvvetlerin bulunmas:
ul=ud{eli+l}  sul=udieli}
va=vdlelidl, 1) sfvi2=vd teli+l, 2}
wiswd(eli+l, 1) s ful=wdialitl,2)
Mi=ut#lruil, HivuZ#leull, 3
Ne=ul#lro(2, D2 lrudd, 21
gvlzvisirv(l, Li+ivislpy (1, 21 naslrv(l, 21+ fvislrv(l, &)
Hzl=viglev (2, 1 +ivislpv 2, 20 avislrv (2, 20 v Irvil, )
gy2svislev (3, D+fvislevil, 2028l pv (3, 2 +Hv2#lry (3, 4)
Hz2=vislrv(d, D Hivislev 4, 20 4y lry (4, 3 +iv2elrvid, §)
gziswislew(l, D+fulalru (], 2028 lre(l, 3) +iuZelru(l &)
Ayl=wizlrw(2, D +iulslru(Z, 21 tele bra(2, 33 +iuelru(Z, 4)
gz2=ul#lew (3, 11+ fuldlrw (3, 20 vl rw (3, 2 +RuZelru (3, 40
Hyz=altlruld, 1) +faldlreid, 2142t rw (4, D+ fudeiru (2, 4)
pk=cq1*sqr(vi*2+wl“2) sok=clizul

print #kal, using *
print #ka%k, using * BEHL4ER  GEER.B4E “jobigh
print #kak, using "###"ell

print #kaz, using *

print #ka¥, using " $HEE.HE HHELEHE “jpk,gk

.8 BRHL S SRRR. B BEELW

R R LA

svi=vdiels, D fvisvdiell, 2)
sul=nd (21X, 1) s fwl=nd (2]%,2)

fHEL 8% “inl,mvi,gol,mel,ovls

g "ynZ,myZ, gz, mz2, g9y

if elidiesh then” print $kai, "
next el’

MEXT EAZY

RETURN

yerilsr




EK 2- ORNEKLER

ORNEK 1 ICIN BILGISAYAR PROGRAMI VERILERI VE CIKTILARI

DATA ANA VERILER

DATA ORNEK 1. GRUP KAZIK COZUMU(6 kazik)
DATA 6:' Kazik sayisi (KAS%)

DATA 160:’ Max eleman sayisi (MAXES%)

DATA 1:’platformda yuklu nokta sayisi (NL%)
DATA 4:’yatak katsasi bolge sayisi (YKBS%)
DATA YATAK KATSAYILARI

? bes%4, x1, x2, Cl1, Cl12, C(qi, Cq2, fonksiyon tipi
DATA 5, 2, 4, 0, 0, 0, o , 1

DATA 5, 4, 6, o, 2500, O, 20000 , 1

DATA 5, 6, 8, 2500, 5000, 20000, 30000 , 1

DATA 5, 8, 12, 5000, 10000, 60000, 60000 , 1

DATA KAZIK BILGILERI

? b, a, alan, E, Iy, 1z

DATA 0.7112,2,2343,0.017633, 2. 1e8, 1. 0925e-3, 1. 0925¢-3

’ Xi, Yvi ,2Zi XJ , Y3 A

DATA 2, -1.732,1 ,11.397,~4.694,2.710

DATA 0.7112,2.2343,0.017633,2. 1e8, 1. 0925e-3, 1. 0925¢e-3
DATA 2,0,-2, 11.397,0,-5.420

DATA 0.7112,2.2343,0.017633, 2. 1e8, 1. 0925e-3, 1. 0925e-3
DATA 2,1.732,1, 11.397,4.694,2.710

DATA 0.7112,2.2343,0.017633, 2. 1e8, 1. 0925¢-3, 1. 0925e-3
DATA 2,-1.732,-1, 12,-1.732,-1

DATA 0.7112,2.2343,0.017633, 2. 1e8, 1. 0925e-3, 1. 0925e-3
DATA 2,1.732,-1, 12,1.732, -1

DATA 0.7112,2.2343,0.017633, 2. 18, 1. 0925¢-3, 1. 0925¢-3
DATA 2,0, 2, 12,0,2

DATA PLATFORM KUVVETLERI

X3, Y3, 2j, Fx, Fy, Fz, Mx, My, Mz
DATAO, O, 6, 0,0, 1000, 0, O, O

DATA PLATFORM SINIR SARTLARI

DATA 0,1,0,1,0,1

DATA SON
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YUKSEK LiISANS TEZ CALISMASI
VERSION: ESKiSEHIR 1991-1992 YUCEL GUNEY

KAZIKLI TEMELLERIN (KAZIK GRUBU)

YATAK KATSAYILARINA GORE COZUMU

PROBLEM:
ORNEK 1. GRUP KAZIK COZUMU(6 kazik)
Kazik =3 3 2 - 3 P 6
Max eleman sayxér............= 160
Platformda - ytiklit nokta say1s1= 1
Yatak katsayis: Dbblge .sayisp = 4
No BES X1 X2 CL1 CL2 cQ1 cQ2 Fonk. tip
1 s 2.0 4.0 0.0 0.0 0.0 0.0 1
2 5 4.0 6.0 0.0 2500.0 0.0 20000.0 1
3 5 6.0 8.0 2500.0 5000.0 20000.0 30000.0 1
4 s 8.0 12,0 5000.0 10000.0 60000.0 60000.0 1
KAZIX BIiLGILERI :
No b a Alan E Jy Jz
1 .7112E+00 . 2234E+01 +1763E-01 . 2100E+09 . 1093E-02 . 1093E-02
2 J.7112E+00 . 2234E+01 .1763E-01 . 2100E+09 . 1093E-02 . 1093E-02
3 .7112E+00 . 2234E+01 . 1763E-01 . 2100E+09 . 1093E-~-02 . 1093E-02
4 .(7112E+00 . 2234E+01 . 1763E-01 . 2100E+09 . 1093E~02 .1093E-02
§ .7112E+00 « 2234E+01 .1763E~-01 . 2100E+09 . 1093E~02 . 1093E~-02
6 .7112E+00 . 2234E+01 . 1763E-01 . 2100E+09 .1093E~02 . 1093E-02
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KAZIK UCLARININ KOORDINATLARI:
No X1 Y z: XJ Yj Z)
1 2,00 -1.73 1.00 11.40 -4.69 2.71
2 2,00 0.00 -2.00 11.40 0.00 -5.42
3 2.00 1.73 1.00 11.40 4,69 2.71
4 2.00 -1.73 -1.00 12.00 -1.73 -1.00
5 2.00 1.73 ~-1.00 12.00 1.73 -1.00
6 2.00 0.00 2.00 12.00 0.00 2.00
PLATFORM KUVVETLERI:
NOKTA X . z
1 0.00 a.00 0.00
Fx= 0.00
Fy= 0.00
Fz= 1000, 00
Mx= 0.00
My= 0.00
Mz= 0.00
Kazik grubu toplam ‘rxjxtlxk matrisi
+4.2627E+05 +0. 0000E+00 +7.6777E+00 +0.0000E+00 -1.9516E+01 +0, O0O0E+00
+0. 0000E+00 +1.0000E+00 +0. 0000E+00 +0. 0000E+00 +0. 0000E+00 +0, 0000E+00
+7. 6797E+00 +0. C000E+CO +8.0791E+04 +0. 0000E+00 -2.9885E+05 +0, 0000E+00
+0. 0000E+00 +0, O000E+00 +0.0C00E+00 +1. 0000E+00 +0.0000E+00 +0. 0000E+00
-2.0047E+01 +0. G000E+00 ~2.9885E+05 +0. O000E+00 +2.5914E+06 +0. 0000E+00
+0, O000E+00 +0, OODOE+0Q0 +0. 0000E+C0 +0. O00OE+00 +0. O000E+00 +1. 0000E+00

toplam ytik

vektorit
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kazik

grubu

bagligdinin

deplasmanlari

-2.748148517639493E-007

(o]

2.158518694341183E-002

(o]

2.489226404577494E~003

(o]
1 kazigdin diigim noktalarindaki deplasmanlar
ns% u v w fv fw
1 +5. 1786E-03 +6.9510E-03  ~1.43B2E-02 -2, 0258E-03 ~1.2446E~-03
2 +5.1351E-03 +6.4320E-03 ~1.3502E-02 -2.3613E-03 ~1.3456E-03
3 +5.0917E-03 +5.8784E-03 ~1.2503E-02 -2.6233E~-03 ~-1.4174E-03
4 +5.0482E-03 +5.3019E~03  ~1.1413E-02 . -2.8117E-03 ~1.4601E-03
5 +5.0047E~03 +4.7143E-03 ~1,0263E-02 -2, 9265E-03 ~1.4735E-03
6 +4.9613E-03 +4.1270E-03 -9.0829E—03 -2.9678E-03  ~1,4578E-03
7 +4.9178E-03 +3.5519E-03 -7.8989E-03 -2.9359E~03 -1.4131E-03
8 +4.8747E-03 +3., 0002E-03 -6.7426E-03 -2.8343E~03 ~1.3410E-03
9 +4.8319E-03 +2.4823E-03  ~5.6396E-03 -2.6715E~03  -~1.2452E-03
i0 +4,7899E-03 +2.0065E-03 -4,6120E-03 -2.4596E~-03 -1.1311E-03
11 +4.7488E-03 +1.5790E-03  ~3.6766E-03 -2.2125E~-03  -1.0048E-03
12 +4,7089E-03 +1.2034E-03  -2,8447E-03 -1.9449E-03 ° -8.7267E-04
13 +4.6703E-03 +8. 8091E-04 -2.1216E-03 -1, 6702E-03 ~7.4036E-04
14 +4.6333E-03 +6.1053E~-04 -1.5080E-03 -1.3996E~-03 -6.1263E-04
158 +4.,5981E~03 +3.8971E-04 -1.0002E-03 ~-1.1420E-03 -4.9314E-04
16 +4.5649E~03 +2.1456E-04 -5.9173E~-04 -9.0440E-04 -3.8463E-04
17 +4.5052E-03 -1.9086E-05  -3,2951E-05 -5.1342E-04  -2,0954E-04
18 +4.4560E~03 -1.3706E-04  +2.6485E-04 ~-2.5275E-04  -9.5269E-05
19 +4,4189E~-03 -1.8582E-04 +4.0343E-04 -1.1134E-04 -3.4396E~05
20 +4.3954E-03 -2.0226E-04 +4.6639E-04 -5, 7392E-05 -1.1547E-05
21 +4,3872E-03 ~-2.0952E-04 +5.0757E-04 ~-4.9493E-05 . -8.2476E-06
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kazi1§in kesit

tesirlera ve zemin

basinglar:

el% n my qz mz qy pk qk
402.37 213.59 ~-105.58 66.33 41.90 0.000 0.000
1
-~-402.37 ~-171.36 105.58 -49.57 -41.90 0.000 0.000
402. 38 171.34 -105.44 49.56 41.82 0.000 0.000
2
-402.38 -129.17 105.44 -32.83 -41.82 0.000 0. 000
402.37 129.15 -105.52 32.83 41,85 0.000 0.000
3
~402.37 -86.94 105.52 ~16.08 -41.85 0.000 0.000
402.37 86.94 ~105. 46 16.09 41.84 0.000 0.000
4
~402, 37 -44.76 105. 46 0.65 -41.84 0.000 0.000
402. 37 44,76 -105.38 -0.65 41,79 0.000 0.000
5
~402.37 ~-2.61 105.38 17.36 ~41.79 0.000 0.000
402. 36 2.60 -105.31 -17.37 41.77 0.000 0.000
6
~401. 26 38.87 100,57 33.78 -39,.63 0.000 0.000
401.26 ~38.87 ~100.56 ~33.78 39.62 34.643 2.459
7
-397.98 76.83 88.17 48. 61 -34.08 34.643 2.459
397.98 ~76.82 ~88.20 -48.61 34.08 59,040 4,875
8
-392.56 108,74 70.72 60.75 ~26.35 59.040 4,875
392.55 -108.74 -70, 68 -60.75 26.33 73.941 7.248
9
-385.03 133.01 50.41 69.53 ~17.46 73.941 7.248
385.03 -133.02 -50. 44 -69.54 17.48 80.473 9.580
10
~375.44 148.97 29.33 74.70 -8.36 80.473 9.580
375.44 -148.97 ~29,34 -74.70 8.36 80.027 11.872
11
~363. 82 156.73 9.96 76.34 -0.10 80,027 11.872
363.82 -156.73 ~-9.96 ~76.34 0.09 67.953 14.127
12
-350.21 157.37 -6.20 74.98 6.69 67.953 14.127
350. 20 ~157.37 6.21 -74.98 ~6.68 55,134 16.346
13 :
-334.61 152.21 -19.03 . 71.20 11.95 55.134 16,346



334.62 ~152.21 19.02 ~71.20 -11.94 42, 299 18.533
14
-317.09 142.59 ~-28.656 65.62 15.74 42.299 18.533
317.08 -142.59 28.56 ~65.62 -15.74 30.057 20. 691
15
-297.63 129.32 ~-38.11 58. 62 19.35 30.057 20.691
297.63 -129.32 ' 38.12 ~58. 61 -19.35 37.766 22.824
16
~253. 06 93. 65 -47.89 41.43 22.29 37.766 22.824
253.06 -93. 65 47.89 -41.43 ~-22.29 2.285 27.031
17
~201.01 56.49 ~43.34 24.51 19.36 2.285 27.031
201.01 ~56.49 43.34 -24.51 ~-19.36 17.893 31.192
18
~141.52 26.19 -31.61 11.17 13.71 17.893 31.192
141.52 -26.19 31.61 ~11.17 ~-13.71 26. 650 35.351
19
~74.56 6.75 -16.64 2.83 7.04 26.650 35.351
74.56 -6.75 16.64 -2.83 ~7.04 30.502 39.559
20
0.00 -0.00 -0.00 -0.00 0.00 30.502 39.559
2 . kazigin dtigtim noktalarindaki deplasmanlar
ns% u v w fv fw
1 ~1.0358E-02 -1.3903E-02 +0,0000E+00 +0. 0000E+00 +2.4892E~03
2 -1.0271E~-02 ~1.2865E-02  +0.0000E+00 +0. 0000E+00 +2.6913E-03
3 ~1.0184E-02 -1.1757E~02 +0.0000E+00 +0. 0000E+00 +2.8350E-03
4 -1.0097E-02 -1.,0604E~02 +0.0000E+00 +0. 0000E+00 +2, 9202E-03
5 -1.0010E-02 -9.4290E-03  +0.C000E+00 +0. 00C0E+00 +2.9472E-03
6 ~-9.9233E-03 -8.2544E-03  +0.0000E+00 +0. 000QE+00 +2.9158E-03
7 -9.8365E-03 ~7.1041E-03  +0.0000E+00 +0.0000E+00 +2. 8263E-03
8 -9.7501E-03 -6.0007E-03  +0.0000E+00 +0. O000E+Q0 +2. 6820E-03
9 -9.6646E~03 -4.9648E-03  +0.0000E+00 +0.0000E+C0 +2.4905E-03
10 -9.5806E-03 -4.0132E-03  +0.0000E+00 +0. 0000E+00 +2.2623E-03
11 ~9.4984E-03 ~-3.1582E-03  +0.0000E+00 +0. 0000E+Q0 +2.0097E-03
12 -9.4185E-03 -2.4070E-03  +0.0000E+00 +0. O000E+00 +1.7454E-03
13 -9.3413E-03 -1.7619E-03  +0.0000E+00 +0. 0000E+Q0 +1.4808E-03
14 -9, 2673E-03 -1.2211E-03  +0.0000E+00 +0. 0000E+0Q0 +1,2253E-03
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15 -9.1969E-03 -7.7945E-04  +0.0000E+00 +0. 0000E+00 +9.8632E-04
16 -9.1304E-03 -4.2914E-04  +0.0000E+00 +0.0000E+00 +7. 6929E~04
17 -9.0112E-03 +3.8175E-05 +0. 0000E+00 +0. 0000E+00 +4.1909E-04
18 -8.9128E-03 +2.7413E-04  +0.00COE+00 +0.0000E+00 +1.9055E-04
19 -8.8385E-03 +3.7166E-04  +0.0000E+00 +0. 0000E+00 +6.8794E-05
20 -8.7916E-03 +4.0453E-04  +0.0000E+00 +0.0000E+00 +2. 3094E-05
21 -8.7752E~03 +4.1905E-04  +0.0000E+00 +0. 0000E+00 +1.6495E-05
2 . kazi1§in kesit tesirler: ve zemin basinglar
el% n my qz mz qy pk qk
-804. 80 0.00 0.00 -132.65 ~83.73 0.000 0.000
1
804.80 0.00 0.00 99.16 83.73 0.000 0.000
-804.82 0.00 0.00 -99.13 -83.67 0.000 0.000
2
804.82 0.00 0.00 65.67 83.67 0.000 ~0.000
~-804. 80 0.00 0.00 -65. 66 - -83.71 0.000 0.000
3
804.80 0.00 0.00 32.17 83.71 0.000 0.000
-804.81 0.00 0.00 -32.16 ~83. 64 0. 000 0.000
4
804.81 0.00 0.00 -1.29 83.64 0.000 0.000
-804.80 0.00 0.00 1.29 -83. 60 0.000 0.000
5
804.80 0.00 0.00 -34.73 83.60 0.000 0.000
-804.79 0.00 0.00 34.73 -83.54 0.000 0.000
6
802.59 0.00 0.00 ~67.56 79.26 0.000 0.000
-802. 58 0.00 0.00 67.56 -79.24 28.416 -4.918
7
796.01 0.00 0.00 ~g97.22 68.16 28.416 -4.918
-796.02 0.00 0.00 97.22 -68.18 48.006 -9.750
8
785.18 0.00 0.00 -121.51 52.71 48.006 -9.750
~785.17 0.00 0.00 121.50 ~52.70 59.577 ~14.497
9
770.11 0.00 0.00 -139.08 34.95 §9.577 ~14.497
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-770.11 0.00 0.00 139.08 -34,97 64.211 -19.161
10
750.93 0.00 0.00 -149.41 16.72 64,211 -19.161
~750.93 0.00 0.00 149.41 -16.71 63.164 -23,746
11
727.69 0.00 0.00 -152.69 0.18 63.164 -23.746
-727.71 0.00 0.00 152.70 -0.19 52.954 -28.256
12
700. 47 0.00 0.00 -149.96 -13.37 52.954 -28. 256
-700. 47 0.00 0.00 149.96 13.37 42.286 ~32.695
13
669.28 0.00 0.00 -142.41 -23.90 42.286 -32.695
-669.29 0.00 0.00 142.41 23.89 31.749 -37.069
14
634,23 0.00 0.00 -131.24 -31.49 31.749 -37.069
~-634.22 0.00 0.00 131.24 31.49 21.825 -41.386
15
595.31 0.00 0.00 -117.24 -38.70 21.825 -41,386
-5956.31 0.00 0.00 117.24 38.70 25.748 -45, 652
16
506.15 0.00 0.00 -82.87 -44.58 25.748 -45.652
-506.16 0.00 0.00 82.87 44.58 2.290 -54.067
17
402.05 0.00 0.00 ~49.01 -38.72 2.290 -54.067
-402.05 0.00 0.00 49.01 38.72 16.448 ~-62.390
18
283.07 0.00 0.00 -22.33 ~27.42 16.448 -62.390
-283.06 0.00 0.00 22.33 27.43 22.299 ~70.708
19
149.14 0.00 0.00 -5.66 -14,07 22,299 -70.708
-149.14 0.00 0.00 5.66 14.07 24.272 279.124
20
-0.01 0.00 0.00 0.00 ~0.00 24,272 -79.124
3 . kazigin ditgtim noktalarindaki deplasmanlar
ns% W fv fw
1 +5.1786E~03 +6,9510E-03  +1.4382E-02 +2.0258E-03 -1,2446E-03
2 +5.1351E~03 +6,4320E-03  +1.3502E-02 +2.3613E-03 -1, 3456E-03
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3 +5,.0917E-03 +5,.8784E-03  +1.2503E-02 +2.,6233E-03 -1.4174E-03
4 +5, 0482E-03 +5,3019E~-03  +1,1413E-02 +2.8117E~-03 -1,4601E~03
5 +5.0047E-03 +4.7143E-03  +1.0263E-02 +2.9265E-03 -1, 4735E~03
6 " +4.9613E~-03 +4.1270E-03  +9,0820E-03 +2.9678E-03 ~-1.4578E-03
7 +4.9178E-03 +3.5519E-03  +7.8989E-03 +2.9359E-03 -1.4131E-03
8 +4.8747E-03 +3.0002E-03  +6.7426E-03 +2.8343E-03 -1,.3410E-03
9 +4.8319E-03 +2.4823E-03  +5,6396E-03 +2.6715E-03 ~1.2452E-03
10 +4,7899E-03 +2.0065E-03  +4.6120E-03 +2.4596E-03 -1.1311E-03
11 +4.7488E-03 +1.5790E-03  +3.6766E-03 +2. 2125E~03 -1.0048E-03
12 +4.7089E~-03 +1.2034E~03  +2,8447E-03 +1.9449E-03 -8.7267E-04
i3 +4.6703E-03 +8.8091E-04  +2.1216E-03 +1.6702E-03 -7.4036E-04
14 +4, 6333E-03 +6.1053E-04  +1.5080E-03 +1.3996E-03 -6.1263E-04
15 +4.5981E-03 +3.8971E-04  +1.0002E~-03 +1.1420E-03 -4,9314E-04
16 +4.5649E-03 +2.1456E-04  +5,9173E~04 +9.0440E~-04 ~-3.8463E-04
17 +4,.5052E-03 -1.9086E-05 +3.2951E-05 +5.1342E~04 ~2.0954E-04
18 +4.4560E-03 ~-1.3706E~04 -2.6485E-04 +2.5275E-04 -9, 5269E-05
19 +4.4189E-03 -1.8582E-04  -4.0343E-04 +1.1134E-04 ~-3.4396E~-05
20 +4.3954E-03 -2.0226E~04 ~-4.6639E-04 +5.7392E-05 -1.1547E-05
21 +4,.3872E-03 -2.0952E-04  -5.0757E-04 +4.9493E-0S5 -8. 2476E-06
. kazi1din kesit tesirleri1 ve zemin Dbasinglara
el% n my qz mz qy Pk qk
402.37 -213.59 105.58 66.33 41.90 0.000 0.000
1
-402. 37 171.36 -105,58 -49.57 -41.90 0.000 0.000
402.38 -171.34 105. 44 49.56 41,82 0.000 0.000
2
-402. 38 129.17 -105. 44 -32.83 -41.82 0.000 0.000
402. 37 -129.15 105.52 32.83 41.85 0.000 0.000
3
-402.37 86.94 -105.582 -16.08 -41.85 0.000 0.000
402.37 -86.94 10S.46 16.09 41.84 0.000 0.000
4
~402.37 44.76 -105. 46 0.65 -41.84 0.000 0.000
402.37 -44.76 105.38 ~0.65 41.79 0.000 0.000
S
~-402.37 2.61 -105.38 17.36 -41.79 0.000 0.000
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402.36 ~-2.60 105.31 -17.37 41.77 0.000 0.000

6
~401.26 -38.87 -100.57 33.78 -39.63 0.000 0.000
401.26 38.87 100. 56 ~33.78 39.62 34.643 2.459

7
-397.98 ~76.83 ~88.17 48.61 -34.08 34.643 2.459
397.98 76.82 88.20 -48. 61 34.08 59.040 4.875

8
-392.56 -108.74 -70.72 60.75 -26.35 59.040 4.875
392.55 108.74 70.68 -60.75 26.33 73.941 7.248

9
-385.03 -133.01 -50.41 69.53 -17.46 73.941 7.248
385.03 133.02 50.44 -69.54 17.48 80.473 9.580

10
~-375.44 -148.97 -29.33 74.70 -8.36 80.473 9.580
375.44 148.97 29. 34 ~74.70 8.36 80.027 11.872

11
-363.82 -156.73 -9.96 76.34 -0.10 80.027 11.872
363. 82 156.73 9.96 ~76.34 0.09 67.953 14.127

12
-350.21 -157.37 6.20 74.98 6.69 67.953 14.127
350.20 157.37 -6.21 -74.98 -6.68 55.134 16.346

13
-334.61 ~152.21 19.03 71.20 11.95 55.134 16.346
334.62 152.21 -19.02 -71.20 ~11.94 42.299 18.533

14
-317.09 -142.59 28.56 65.62 15.74 42,299 18.5833
317.08 142.59 -28.56 -65.62 -15.74 30.057 20.691

15
-297. 63 ~129.32 38.11 58. 62 19.35 30.057 20.691
297.63 129.32 -38.12 -58.61 -19.35 37.766 22.824

16
-253.06 -93.65 47.89 41.43 22.29 37.766 22.824
253.06 93.65 -47.89 -41.43 -22.29 2.285 27.031

17
-201.01 -56.49 43.34 24.51 19.36 2.285 27.031
201.01 56.49 -43.34 -24.51 ~19.36 17.893 31.192

18

-141.52 -26.19 31.61 11.17 13.71 17.893 31.192
141.52 26.19 -31.61 ~11.17 -13.71 26. 650 35.351
19
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-74.56 -6.75 16.64 2.83 7.04 26. 650 35,351
74.56 6.75 ~16.64 ~2.83 -7.04 30.502 39,559
20
0.00 0.00 0.00 -0.00 0.00 30.502 39,559
4 . kazigin dtigtim noktalarindaka deplasmanlar
ns% u v W fv fw
1 -2.4895E~03 +0.0000E+C0  +1,6607E-02 +0. 0000E+00 +2.4892E-03
2 -2.4686E-03 +0.0000E+00  +1.5538E-02 +0. O000E+00 +2.8421E-03
3 -2.4477E-03 +0.0000E+00  +1.4344E-02 +0. OO00E+Q0 +3.1136E~-03
4 -2.4268E-03 +0,0000E+00  +1.3058E~-02 +0.0000E+00 +3.3038E~03
5 -2.4059E-03 +0.0000E+00  +1.1712E-02 +0. 0000E+00 +3.4126E-03
6 -2.3850E-03 +0,0000E+00  +1,0338E-02 +0. 0000E+00 +3.4401E-03
7 -2.3642E-03 +0.0000E+00  +8.9705E-03 +0. 0000E+00 +3.3867E-03
8 ~2.3434E-03 +0.0000E+00  +7.6394E-03 +0. 000C0E+00 +3. 2564E-03
9 -2.3229E-03 +0,0000E+00 +6.3744E-03 +0. 0000E+00 +3.0587E~03
10 -2.3027E-03 +0. 0000E+00 +5.1996E-03 +0. 0000E+00 +2.8074E-03
11 -2.2829E-03 +0.0000E+00  +4.,1334E-03 +0. 0000E+00 +2.5183E-03
12 -2.2637E-03 +0,0000E+00  +3.1878E-03 +0. O000E+00 +2.2077E-03
13 -2.2451E-03 +0.0000E+00  +2,3681E-03 +0. OOCO0E+00 +1.8907E-03
14 -2.2274E-03 +0,0000E+00Q  +1.6744E-03 +0. 0000E+C0 +1.5800E-03
15 ~2.2104E-03 +0.0000E+00  +1.1020E-03 +0. O000E+00 +1.2854E-03
i6 ~-2.1945E-03 +0.0000E+00  +6.4288E-04 +0. 0000E+00 +1.0146E-03
17 ~2.1658E-03 +0.0000E+00  +1.8256E-05 +0.0000E+00 +5.7101E-04
18 -2.1422E-03 +0.0000E+00 ~3.1093E-04 +0. 0000E+00 +2.7664E-04
19 -2.1243E-03 +0.0000E+00  -4.6065E-04 +0. 0000E+00 +1.1759E-04
20 ~-2.1130E-03 +0.0000E+00 -5.2545E-04 +0. 0000E+00 +5.7116E-05
21 -2.1091E-03 +0,.0000E+00 -5,6585E-04 +0.0000E+00 +4.8289E-05
4 ., kazi1§in kesit tesirleri ve zemin Dbasinglari
el’ n my qz mz qy pk gk
-193.43 -225.76 116.75 0.00 0.00 0.000 0.000
1
193.43 179.06 -116.75 0.00 0.00 0.000 0.000
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-193.43 -179.04 116.57 0.00 0.00 0.000 0.000
2
193.43 132.41 -116.57 0.00 0.00 0.000 0.000
-193.43 -132.40 116.69 0.00 0.00 0.000 0.000
3
193.43 85.72 -116.69 0.00 0.00 0.000 0.000
-193.43 ~85.73 116.65 0.00 0.00 0.000 0.000
4
193.43 39.07 -116.65 0.00 0.00 0.000 0.000
~193. 43 -39.08 116.51 0.00 0.00 0.000 0. 000
)
193.43 -7.52 -116.51 0.00 0.00 0.000 0.000
-193.43 7.52 116.46 0.00 0.00 0.000 0.000
6
192. 90 ~53.36 ~111.06 0.00 0.00 0.000 0. 000
-192.90 53.36 111.01 0.00 0.00 35.882 -1.182
7
191.32 -95.19 -96.96 0.00 0.00 35.882 -1.182
-191.32 95.20 97.00 0.00 0.00 61.115 ~-2.343
8 .
188.72 ~130.19 -77.21 0.00 0.00 61.115 -2.343
-188.71 130.19 . 77.19 0.00 0.06 76.492 -3.484
9
185.10 ~-156.55 -54.30 0.00 0.00 76.492 ~3.484
-185.09 156.56 54.33 0.00 0.00 83.193 -4, 605
10
180.48 ~173.54 ~30.57 0.00 0.00 83.193 -4.605
-180.49 173.54 30.58 0.00 0.00 82.669 -5.707
11 .
174.90 -181.31 -8.83 0.00 0.00 82. 669 -5.707
-174.90 181.31 8.83 0.00 0.00 70.132 ~-6.791
12
168.35 -181.10 9.25 0.00 0.00 70.132 -6.791
~168.35 181.10 -9.26 0.00 0.00 56.835 -7.858
13
160.86 -174.42 23.53 0.00 0.00 §6.835 ~7.858
-160.86 174.42 -23.581 0.00 0.00 43.534 -8.909
14
152.43 ~162.78 34.07 0.00 0.00 43.534 -8.909
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-152.43 162.78 ~34.07 0.00 0.00 30.855 ~9.947
i5 .
143.08 -147.13 44.53 0.00 0.00 30, 855 -9.947
-143.08 147.13 -44.54 0.00 0.00 38.573 -10.972
16
121.65 -105.97 54.81 0.00 0.00 38.573 -10.972
-121.65 105.97 ~-54.81 0.00 0.00 1.095 -12.995
17
96. 63 -63. 64 49.15 0.00 0.00 1.095 -12.995
-96.63 63.64 -49.15 G.00 0.00 18. 656 ~14.995
18
68.03 -29.40 35.62 0.00 0.00 18,656 ~14.995
-68.03 29.40 ~35.62 0.00 0.00 27.639 -16.994
19
35.85 -7.55 18.65 0.00 0.00 27.639 -16.994
~-35.84 7.55 -18.65 0.00 0.00 31.527 -19.017
20
-0.00 0.00 0.00 0.00 0.00 31.527 -19.017
5 . kazi§in dtigum noktalarindaka deplasmanlar
ns#% uw v w fv fw
1 -2.4895E-03 +0.0000E+00  +1.6607E-02 +2. 4892E-03 +0. 0000E+00
2 -2.4686E-03 +0. 0000f5+00 +1.5538E-02 +2.8421E-03 +0. 0000E+00
3 -2.4477E-03 +0.0000E+00  +1.4344E-02 +3.1136E-03 +0. 0000E+00
4 ~2.4268E-03 +0.0000E+00  +1.3058E-02 +3.3038E~-03 +0. 0000E+00
5 ~-2.4059E~03 +0.0000E+00  +1.1712E-02 +3.4126E-03 +0.C000E+00
6 ~2.3850E-03 +0.0000E+00  +1.0338E-02 +3.4401E-03 +0. 0000E+00
7 -2.3642E-03 +0.0000E+00  +8.9705E-03 +3.3867E-03 +0. 00001‘34»00
8 -2.3434E-03 +0.0000E+00  +7.6394E-03 +3. 2564E~03 +0. 0000E+00
9 -2.3229E~-03 +0.0000E+00  +6.3744E-03 +3,0587E-03 +0. 0000E+00
i0 -2.3027E-03 +0.0000E+00  +5.1996E-03 +2.8074E-03 +0.0000E+00
11 -2.2829E-03 +0.0000E+00  +4.1334E-03 +2.5183E-03 +0.0000E+00
12 -2.2637E-03 +0.0000E+00  +3.1878E-03 +2.2077E-03 +0.00C0E+00
13 -2.2451E-03 +0.0000E+00  +2, 3681E-03 +1.8907E-03 +0. 0000E+00
14 -2.2274E-03 +0.0000E+00  +1,6744E-03 +1.5800E-03 +0. C000E+00
18 -2.2104E-03 +0.0000E+00  +1.1020E-03 +1.2854E-03 +0.0000E+00
16 -2.1945E-03 +0.0000E+00  +6.4288E-04 +1.0146E-03 +0. 0C00E+00
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17 ~2.1658E~03 +0.0000E+00  +1.8256E-05 +5.7101E-04 +0. 0000E+00
18 -2,1422E-03 +0.0000E+00 -3.1093E-04 +2,7664E-04 +0. O000E+00
19 -2.1243E-03 +0.0000E+00  -4.6065E-04 +31.1759E-04 +0. O000E+00
207 -2.1130E~-03 +0.0000E+00  -5.2545E-04 +5,.7116E-05 +0. 0000E+00
21 -2.1091E-03 +0.0000E+00  ~5.6585E-04 +4.8289E-05 +0. O000E+00
5 . kazigin kesit tesirler: ve zemin Dbasinglari
el% n my qz mz qy rk qk
~-193.43 -225.76 116.75 0.00 0.00 0.000 0.000
1
193.43 179.06 ~116.75 0.00 0.00 0.000 0.000
-193.43 -179.04 116.57 0.00 0.00 0. 000 0.000
2
193.43 132.41 ~116.57 0.00 6.00 G. 000 0.000
-193.43 -132. 40 116.69 0.00 0.00 0.000 0.000
3
193.43 85.72 -116.69 0.00 0.00 0.000 0.000
-193.43 -85.73 116.65 0.00 0.00 0.000 0.000
4
193.43 39.07 -116.65 0.00 0.00 0.000 0.000
~193.43 -39.08 116.51 0.00 0.00 0.000 0.000
5
193.43 -7.52 -116.51 0.00 0.00 0.000 0.000
-193.43 7.52 116.46 0.00 0.00 0.000 0.000
6 .
192.90 ~53.36 -111.06 0.00 0.00 0.000 0.000
-192.90 53.36 111.01 0.00 0.00 35.882 -1.182
7
191.32 -95.19 ~-96.96 0.00 0.00 35.882 -1.182
-191.32 95.20 97.00 0.00 0.00 61.115 -2.343
8
188.72 -130.19 ~77.21 0.00 0.00 61.115 ~-2.343
-188.71 130.19 77.19 0.00 0.00 76.492 -3.484
9
185.10 -156.55 -54.30 0.00 0.00 76.492 -3.484
-185.09 156.56 54.33 0.00 0.00 83.193 -4.605
10
180.48 -173.54 -30.57 0.00 0.00 83.193 -4.605
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-180. 49 173.54 30.58 0.00 0.00 82. 669 ~5.707
11
174.90 ~-181.31 -8.83 0.00 0.00 82. 669 -5.707
-174.90 181.31 8.83 0.00 0.00 70.132 -6.791
12
168.35 -181.10 9.25 0.00 0.00 70.132 -6.791
-168.35 181.10 -9.26 0.00 0.00 56.835 ~7.858
13
160.86 -174.42 23.53 0.00 0.00 56.835 -7.858
~160.86 174.42 -23.51 0.00 0.00 43.534 ~8.909
14
152. 43 -162.78 34.07 0.00 0.00 43.534 -8.909
-152.43 162.78 -34.07 0.00 0.00 30. 855 -9.947
15
143.08 ~147.13 44.53 0.00 0.00 30.855 -9.947
-143.08 147.13 -44.54 0.00 0.00 38.573 -10.972
16
121.65 -105.97 54.81 0.00 0.00 38.573 -10.972
-121.65 105.97 -54.81 0.00 0.00 1.095 -12.995
17
96.63 -63. 64 49.15 0.00 0.00 1.095 -12.995
-96.63 63.64 -49.15 0.00 0.00 18.656 ~-14.995
18
68.03 -29.40 35.62 0.00 0.00 18.656 -14.995
-68.03 29. 40 -35.62 0.00 0.00 27.639 ~16.994
19
35.85 ~7.55 18.65 0.00 0.00 27.639 -16.994
-35.84 7.55 -18.65 0.00 0.00 31.527 -19.017
20
-0.00 0.00 0.00 0.00 0.00 31.5627 -19.017
6 . kazigin ditgtim noktalarindaki deplasmanlar
ns% u v w fv fw
1 +4.9782E-03 +0.0000E+00  +1.6607E-02 +2. 4892E-03 +0. 0000E+00
2 +4.9364E-03 +0.0000E+00  +1.5538E-02 +2.8421E-03 +0.0000E+00
3 +4,.8946E-03 +0.0000E+00  +1.4344E-02 +3.1136E-03 +0. 0000E+00
4 +4,8528E-03 +0.0000E+00  +1.3058E-02 +3.3038E-03 +0.0000E+00
5 +4.8110E-03 +0.0000E+00  +1,1712E-02 +3.4126E-03 +0.0000E+00
6 +4.7693E-03 +0.0000E+00  +1,0338E~-02 +3.4401E-03 +0.0000E+00
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7 +4.7275E-03 +0. 0000E+00 +8. 9705E~-03 +3.3867E-03 +0. 0000E+00
8 +4.6860E~-03 +0.C000E+00 +7.6394E-03 +3.2564E-03 +0.0000E+00
9 +4.6449E-03 +0.0060E+00 +6, 3744E-03 +3.0587E~03 +0. CO00E+00
10 +4.6045E~03 +0.0000E+00 +5.1996E=03 +2. 8074E-03 +0. O000E+00
11 +4.5650E-03 +0.0000E+0Q0  +4.1334E-03 +2.5183E-03 +0. 0000E+Q0
12 +4.5266E-03 +0, OC00E+00 +3.1878E-03 +2.2077E-03 +0.0000E+00
13 +4.4896E-03 +0. 0000E+00 +2.3681E-03 +1.8907E-03 +0. 0000E+0Q0
14 +4.4540E-03 +0.0000E+00  +1.6744E-03 +1.5800E-03 +0. O0Q0E+00
15 +4.4201E~03 +0,0000E+00  +1.1020E-03 +1.2854E-03 +0. 0000E+00
16 +4.3882E-03 +0.0000E+00  +6.4288E-04 +1.0146E-03 +0, O0O00E+00
17 +4.3309E-03 +0.0000E+00  +1.8256E-05 +5.7101E-04 +0. 0000E+00
18 +4.2836E~-03 +0.0000E+00  -3,1093E-04 +2.T664E~04 +0. 0000E+00
i9 +4.2479E~-03 +0.0000E+00  ~4.6065E-04 +1.1759E-04 +0, 0000E+00
20 +4,2253E-03 +0.0000E+00  -5.2545E-04 +5.7116E-05 +0. 0000E+00
21 +4.2175E~-03 +0. OC00E+00 -5, 6585E-04 +4.8289E-05 +0. O000E+00
. kaz1§in kesit tesirleri ve =zemin Dbasinglar:
el my qz mz qy pk qk
386.80 -225.76 116.75 0.00 0.00 0.000 0.000
1
-386.80 179.06 -116,75 0.00 0.00 0.000 0.000
386.81 -179.04 116.57 0.00 0.00 0.000 0.000
2
~386.81 132.41 -116.57 0.00 0.00 0.000 0.000
386.79 ~132.40 116.69 0.00 0.00 0.000 0.000
3
-386.79 85.72 ~116.69 0.00 0.00 0.000 0.000
386.80 -85.73 116.65 0.00 0.00 0.000 0.000
4
~386. 80 39.07 ~116.65 0.00 0.00 0.000 0.000
386.79 ~-39.08 116.51 0.00 0.00 0.000 0.000
5
-386.79 ~7.52 -116.51 0.00 0.00 0.000 0.000
386.79 7.52 116.46 0.00 0.00 0.000 0.000
6
-385.73 ~-53.36 ~111.06 0.00 0.00 0.000 0.000
385.73 53.36 111.01 0.00 0.00 35.882 2.364
7
-382.57 ~95.19 -96.96 0.00" 0.00 35,882 2.364
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382.58 95.20 97.00 0.00 0.00 61.115 4.686
8
-377.37  -130.19 -77.21 0.00 0.00 61.115 4.686
377.36 130.19 77.19 0.00 0.00 76. 492 6.967
9
-370.13  -156.55 -54.30 0.00 0.00 76. 492 6.967
370.13 156.56 54.33 0.00 0.00 83.193 9.209
10 ‘
-360.91  -173.54 -30.57 0.00 0.00 83.193 9.209
360.91 173.54 30.58 0.00 0.00 82.669 11.413
11
-349.74  -181.31 -8.83 0.00 0.00 82. 669 11.413
349.74 181.31 8.83 0.00 0.00 70.132 13.580
12
-336.65  ~181.10 9.25 0.00 0.00 70.132 13.580
336. 65 181.10 -9.26 0.00 0.00 56.835 15.713
13
-321.66  ~174.42 23.53 0.00 0.00 56.835 15.713
321.67 174.42 ~23.51 0.00 0.00 43.534 17.816
14
-304.82  ~162.78 34.07 0.00 0.00 43.534 17.816
304.81 162.78 ~34.07 0.00 0.00 30.855 19.891
15
-286.11  -147.13 44.53 0.00 0.00 30.855 19.891
286.11 147.13 -44.54 0.00 0.00 38.573 21.941
16
-243.26  -105.97 54.81 0.00 0.00 38.573 21.941
243.26 105.97 -54.81 0.00 0.00 1.095 25.985
17
-193.23 -63. 64 49.15 0.00 0.00 1.095 25.985
193.23 63.64 -49.15 .00 0.00 18.656 29.985
18 |
~136.05 ~29.40 35.62 0.00 0.00 18.656 29.985
136.04 29.40 -35.62 0.00 0.00 27.639 33.983
19
-71.68 ~7.55 18.65 0.00 0.00 27.639 33.983
71.68 7.55 -18.65 0.00 0.00 31.527 38.028
20
0.00 0.00 0.00 0.00 0.00 31.527 38.028

HESAP SONU



ORNEK 2 ICIN BILGISAYAR PROGRAMI VERILERI VE CIKTILARI

DATA ANA VERILER

DATA ORNEK 2. TEK KAZIK COZUMU (SCHMID 1985a)

DATA 1 :’ Kazik sayisi (KAS%)

DATA 120 :’ Max eleman sayisi (MAXES%)

DATA 1 :’platformda yuklu nokta sayisi (NL%)

DATA 1 : 'yatak katsasi'bolge sayisi (YKBS%)

DATA YATAK KATSAYILARI

’ bes¥%, x1, x2, Cl1, Cl2, Cql, Cq2, fonksiyon tipi
DATA 120, O, 30, 0, o, 50000, 50000, 1

DATA KAZIK BILGILERI

* b, a, alan, E, Iy, 1z
DATA 0.407, 1.279, 0.130, 30985395, 1.3469%e-3, 1.3469e-3

’ Xi, Yi , 21 X3, Yj A

DATA 0, O, o, 30, o, 0

DATA PLATFORM KUVVETLERI

i Xj, Y], AR Fx, Fy, Fz, Mx, My, Mz
DATA 0O, o, 0, o, -50, o, o, o,

DATA PLATFORM SINIR SARTLARI
DATA 1,0,1,1,1,0
DATA SON



YUKSEK LISANS TEZ CALISMASI

KAZIKLI TEMELLERIN (KAZIK GRUBU)
YATAK KATSAYILARINA GORE COZUMU

PROBLENM:

ORNEK 2. GRUP KAZIK COZUMU (1 kazik) (SCHMID,1985a)

Kazik sayisi...... e,
Max eleman Say1S1l...v¢0000000 .= 120
Platformda ytkl# nokta sayisi= 1

Yatak katsayisi1 bblge sayisi = 1

VERSION: ESKIiSEHIR 1991-1992 YUCEL GUNEY

No BES X1 X2 CL1 CL2 CcQ1 cQ2 Fonk.tip
1 120 0.0 30.0 0.0 0.0 50000.0 50000.0 1
KAZIK BILGILERI :
No b a Alan Jy Jz
1 . 4070E+00 . 1279E+01 . 1300E+00 . 3099E+08 . 1347E-02 . 1347E~-02
KAZIK UCLARININ - KOORDINATLARI:
]
No X1 Y1 Z1 X3 Y3 z3
1 0.00 0.00 0.00 30.00 0.00 0.00
PLATFORM KUVVETLER{:
NOKTA X Y z
1 0.00 0.00 0.00
Fx= 0.00
Fy= ~-50.00
Fz= 0.00



Mx= 0.00
Ny= 0.00
Mz= 0.00
Kazik grubu toplam

ri1jitlik

matris:

+1.0000E+0Q

+0. 0000E+00

+0. 0000E+00

+0.0000E+00

+0. 0000E+00

+3.4445E+04

+0.0000E+Q0

+0. 0000E+00

+0. 0000E+00

+0, 0000E+00

+1.0000E+00

+0. 0000E+00

+0, 0000E+00
+0. 0000E+00
+0. 0000E+Q0

+1.0000E+Q0

+0. Q000E+Q0

+0. O00CE+00

+0.0000E+00

+0. 0000E+00

+0. 0000E+00

+2.9144E+04

+0. 0000E+00

+0.0000E+00

+0.0000E+00

+4.9322E+04

+0. 0000E+00 +0.0000E+00 +0. 0000E+Q0 +0, COOOE+00 +1,0000E+00

+0. 0000E+00 +2.9145E+04 +0. D000E+00 +0.0000E+00 +0. 0000E+00

toplam ytk vektdrt

[o]

~-50

0

(¢}

0

o}

kazik grubu bagliginin deplasmanlari

0

~2.902968320995569E-003

o]

0

4]

1.715379999950528E-003

1 . kazigin digtim noktalarindak: deplasmanlar

nsy% u \4 w fv f'w
1 +0.0000E+00 -2.9030E-03  +0.0000E+00 +0.0000E+00 +1.7154E~03
2 +0.0000E+00 ~2.4T770E-03  +0.0000E+00 +0.0000E+00 +1.6815E-03
3 +0. 0000E+00 ~-2.0668E-03  +0.000Q0E+00 +0. 0000E+00 +1.5930E-03
4 +0. 0000E+00 -1.6836E-03 +0.0000E+C0 +0.0000E+00 +1.4671E~03
5 +0. 0000E+00 ~1,3351E-03  +0.0Q00E+00 +0, 0000E+Q0 +1.3182E~03
6 +0. 0000E+00 -1.0255E-03  +0.000CE+00 +0.0000E+00 +1,1578E~03
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10
11

12
13
14
18
16
17
i8
19
20
21

22
23
24
25
26
27
28
29
30
31
32
33
34
35

36

38
39
20
a1
42

43

+0. 0000E+0Q0
+0. 0000E+00
+0. 000CE+00
+0. O000E+Q0
+0.0000E+00
+0. O0O00E+00
+0. 0000E+00
+0, 0000E+00
+0., O000E+00
+0. O000E+00
+0. 0000E+00
+0. O000E+00
+0. 0000E+Q0
+0, O000E+00
+0. 0000E+00
+0. 0000E+00
+0. 0000E+00
+0.0000E+00
+0. 0000E+00
+0.0000E+00
+0.0000E+00
+0.0000E+0C0
+0. 0000E+00
+0. C000OE+00
+0. 0000E+00
+0.0000E+Q0
+0.0000E+00
+0.0000E+00
+0. Q000E+00
+0. 0000E+00
+0.0000E+C0
+0.0000E+00
+0. O0C0E+00
+0. 0000E+00
+0. 0000E+00
+0. 0000E+00

+0.0000E+00

-7.5646E-04
~5.2776E-04
-3.3770E-04
-1.8353E~04
-6.1898BE-05
+3. 0953E~05
+9. 8886E-05
+1.4572E-04
+1.7508E-04
+1.9034E-04
+1. 9453E-04
+1.9032E-04
+1. 8002E~04
+1, 6558E-04
+1. 4860E~04
+1.3036E~04
+1.1189E~04
+9.3922E~05
+7.7017E-05
+6.1536E-05
+4.7699E-05
+3. 5605E-05
+2. 5264E-05
+1.6618E-05
+9, 5573E-06
+3.9431E-06
-3.8339E-07
-3.5887E~06
-5.8389E-06
~7.2936E-06
-8, 1015E-06
-8.3977E-06
-8.3019E-06
-7.9180E-06
~7.3342E-06
-6. 6235E-06

-5.8453E-06

+0. 0000E+00
+0. 0000E+0C
+0. 0000E+00
+0. O000E+00
+0. 0000E+00
+0. 0000E+00
+0. 0000E+00
+0. 0O000E+00
+0.0000E+00
+0. 0000E+00
+0. 0000E+Q00
+0. 0000E+C0
+0. O0O0OE+Q0
+0, O000E+00
+0. O000E+00
+0. 0000E+0Q
+0. 0000E+00
+0.0000E+00
+0, 0O00E+00
+0. 0000E+00
+0. 0000E+00
+0. O000E+00
+0. 0000E+00
+0. 0000E+00
+0. 0000E+00
+0. 0000E+00
+0. O000E+Q0
+0. 0000E+00
+0. 0000E+00
+0., O0C0E+00
+0. 0000E+Q0
+0. 0000E+00
+0. 0000E+00
+0.0000E+00
+0. 0000E+00
+0.0000E+00

+0. 0000E+00

101

+0.0000E+00
+0. 0000E+Q0
+0. 0000E+00
+0. O000E+00
+0. 0C00OE+00
+0, O000E+00
+0. O000E+Q0
+0. 0000E+00
+0. 0000E+00
+0. 0000E+Q0
+0. 0000E+00
+0.0000E+00
+0. O000E+Q0
+0. 0000E+00
+0. OODOE+00
+0. 0000E+00
+0. 0000E+00
+0. 0000E+00
+0. 0000E+00
+0. 0000E+00
+0. Q000E+00
+0. CO00OE+C0
+0. QOCOE+00
+0. 0000E+00
+0. 0000E+00
+0. 0000E+00
+0. 0000E+00
+0.0000E+00
+0. 0000E+00
+0.0000E+00
+0. O0C0OE+00
+0. 0000E+00
+0.0000E+00
+0. 0000E+00
+0. 0000E+00
+0. 0000E+00

+0. 0000E+00

T.C. YUKSEROGRETIM KURULU
DOKUMANTASYON MERKEZ{

+9,9476E~04
+8. 3600E~04
+6. 8638BE~04
+5. 4919E~04
+4.2641E-04
+3. 1899E-04
+2. 2703E-04
+1. 5005E-04
+8.7111E-05
+3. 6992E-05
~1.6991E-06
-3.0429E-05
-5.0663E-05
~6.3812E-05
-7.1195E-05
-7. 4008E-05
~7.3314E-05
~7.0037E~05
-6.4962E-05
-5.8739E-05
-5.1896E-05
-4.4849E-05
-3.7917E-05
3. 1330E-05
-2.5248E-05
-1.9772E-05
-1.4952E-05
-1.0802E-05
~7.3066E-06
~4. 4304E-06
-2.1232E-06
-3.2626E-07
+1.0233E-06
+1.9891E-06
+2. 6329E-06
+3.0129E-06

+3. 1822E-06



44
45
46
47
48
49
50
51
52
63
54
55
56
57
58
59
60
61
62
63
64
65
66
&7
68
69
70
71
72
73
74
75
76
77
78
79

80

+0. 0000E+00
+0. O000E+00
+0. 0000E+D0
+0. Q000E+00
+0.0000E+00
+0. O000E+00
+0.0000E+00
+0. 0000E+00
+0. C000E+00
+0.0000E+00
+0. 0000E+Q0
+0. 0000E+00
+0. 0000E+00
+0. 0000E+00
+0. 0000E+00
+0. 0O000E+00
+0.0000E+00
+0. 000CE+Q0
+0.0000E+00
+0. 0000E+00
+0. 0000E+00
+0. O000E+00
+0. 0000E+00
+0.0000E+00
+0, 0000E+00
+0. 00COE+CO
+0, 0C0OE+00
+0. 0000E+00
+0. 00C0E+00
+0. 0CO0E+00
+0. 0000E+00
+0. 0000E+C0
+0. 0000E+00
+0. 0C00E+00
+0. O000E+00
+0. 0000E+00

+0. 0000E+0Q0

-5. 0460E-06
-4, 2612E-06
-3, 5167E-06
-2.8302E-06
-2.2128E-06
-1.6700E-06
-1.2031E-06
-8.1043E-07
-4.8766E-07
-2, 2909E-07
-2.8045E-08
+1.2263E-07
+2. 3014E-07
+3.0148E-07
+3.4322E-07
+3. 6136E-07
+3, 6125E-07
+3.4757E-07
+3, 2430E-07
+2. 9477E-07
+2. 6169E-07
+2. 2723E-07
+1.9302E-07
+1.6030E-07
+1,2991E-07
+1.0240E-07
+7. 8074E-08
+5.7031E-08
+3.9224E-08
+2. 4495E-08
+1.2611E~08
+3.2930E-09
~3.7657E-09
~8. 8769E-09
-1.2346E-08
~1.4463E-08

-1.5494E-08

+0. 0000E+Q0
+0.0000E+00
+0. 0000E+00
+0.0000E+00
+0. 0000E+00
+0.0000E+00
+0. 0000E+00
+0. 0000E+00
+0. 0000E+00
+0. 0000E+00
+0. 0000E+00
+0. 0000E+0Q0
+0. O000E+00
+0. 0000E+00
+0. 0000E+00
+0. 0C000E+00
+0. 0000E+00
+0. 0000E+00
+0. 0000E+00
+0. 0000E+00
+0. OCOOE+00
+0. O000E+00
+0. 0000E+00
+0. 0000E+00
+0. COOOE+0C
+0.0000E+00
+0. QO00E+00
+0. 0000E+00
+0, O000E+00
+0. 0000E+00
+0. O0O00E+00
+0. O000E+00
+0. 0000E+CO
+0.0000E+00
+0. 0000E+00
+0. 00C0E+0C

+0. O000E+00

102

+0. 0000E+00
+0, O0O00E+00
+0. 0000E+00
+0. 0000E+0Q
+0. 0000E+00
+0. 0000E+00
+0.0000E+00
+0. O000OE+00
+0.0000E+00
+0. 0000E+00
+0. 0000E+00
+0. 0000E+00
+0.0000E+0Q
+0. O000E+00
+0. 0000OE+00
+0, 0000E+00
+0, 0000E+00
+0. 0000E+00
+0.0000E+00
+0. 0000E+00
+0. Q000E+00
+0. 0000E+00
+0., 0000E+00
+0.0000E+00
+0. 0000E+00
+0.0000E+00
+0, GOOOE+C0
+0.0000E+00
+0.0000E+Q0
+0. 0000E+00
+0. ODOOE+00
+0. 0000E+Q0
+0.0000E+00
+0. 0000E+00
+0. O000E+00
+0.0000E+00

+0. C000E+00

+3.1884E-06
+3.0730E-06
+2.8713E-06
+2.6132E-06
+2.3226E-06
+2.0190E~-06
+1.7170E-06
+1.4276E-06
+1.1585E~-06
+9. 1455E-07
+6. 9861E-07
+5.1160E~-07
+3. 5316E-07
+2.2196E-07
+1.1596E-07
+3.2716E-~08
-3. 0469E~08
-7.6342E~08
-1.0761E~07
~-1.2682E~-07
-1.3634E-07
-1.3830E-07
-1.3454E~-07
-1.2668E-07
-1.1607E-07
-1.0379E~-07
~9.0750E-08
-7.7627E-08
-6.4939E-08
-5.30S0E-08
-4. 2206E~-08
~3.2546E-08
-2.4132E-08
-1.6962E-08
~1.0987E-08
-6.1271E-09

-2.2796E-09



81

82

83

- 81

85
86
87
88
a9
90
91
92
93
94
95
96
97
98
99
100
‘101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116

117

+0. 0000E+00
+0. O000E+00
+0. 0000E+00
+0. 0000E+00
+0.0000E+00
+0. O000E+00
+0. O00O0E+00
+0, 000CE+00
+0. 0000E+00
+0. 0000E+00
+0. O000E+00
+0. 0000E+00
+0, OO00E+00
+0., O000E+00
+0. O000E+00
+0. 0000E+00
+0. 0000E+00
+0.0000E+00
+0. OO00E+00
+0.0000E+00
+0.0000E+00
+0. O000E+00
+0. 0000E+00
+0. O000E+00
+0. 0000E+00
+0. 00COE+00
+0. 0000E+00
+0.Q000E+00
+0.0000E+00
+0. 0000E+00
+0. 0000E+00
+0. O00OE+G0
+0. 0000E+CO
+0. O000E+00
+0.0000E+00
+0. 0000E+Q0

+0. 0000E+00

-1.5678E-08
-1.5225E-08
-1.4314E-08
-1.3097E-08
~1.1698E-08
~1.0217E-08
~8. 7299E-09
~7.2945E-09
~5.9516E-09
~4,7281E-09
~3.6394E-09
~2.6921E~-09
~1.8856E~09
~1.2142E-09
-6.6859E-10
-2.3706E-10
+9.3363E-11
+3.3618E-10
+5.0472E-10
+6.1169E-10
+6.6887E-10
+6.8688E-10
+6.7508E-10
+6.4154E-10
+5.9304E-10
+5.3514E~-10
+4.7228E~10
+4.0788E~10
+3.4447E-10
+2,8378E-10
+2.2691E~10
+1.7440E-10
+1.2635E-10
+8.2556E-11
+4.254bE-11
+5.6816E-12

~2.8724E-11

+0. O000E+Q0
+0. O000E+00
+0. 0000E+00
+0. 0000E+00
+0. 0000E+00
+0. O000E+00
+0. 0000E+Q0
+0. 000CE+00
+0.0000E+00
+0. 0000E+00
+0.0000E+00
+0. 000CE+00
+0. O000E+00
+0. 0000E+C0
+0. 0000E+00
+0.0000E+00
+0. 0000E+Q0
+0. 000CE+00
+0. 0000E+00
+0. 0000E+00
+0. 0000E+00
+0, O0COE+Q0
+0. 0000E+00
+0. 0000E+00
+0, O000E+00
+0.0000E+00
+0.0000E+00
+0. 0000E+00
+0. 0000E+00
+0. 0000E+00
+0. O000E+00
+0. 0000E+00
+0. 0000E+0Q0
+0, O000E+00
+0. 0000E+00
+0. 0000E+00

+0. O000E+00

103

+0. 0000E+D0
+0.0000E+00
+0.0000E+Q0
+0, O000E+00
+0. 00C0E+00
+0. O000E+Q0
+0. O000E+00
+0. 0000E+00
+0. 0000E+00
+0.0000E+00
+0. 0000E+00
+0. 0000E+00
+0. O000E+00
+0. 00C00E+00
+0. O000E+Q00
+0. O000E+00
+0.0000E+00
+0. 0000E+00
+0. O000E+00
+0. 0000E+00
+0. O000E+Q0
+0. 0000E+00
+0, 0000E+00
+0.0000E+00
+0. O000E+00
+0. 0000E+Q0
+0. 0000E+00
+0.0000E+00
+0.0000E+00
+0. 0000E+00
+0. ODOOE+00
+0, 0000E+C0
+0.0000E+00
+0.0000E+00
+0.0000E+00
+0.0000E+00

+0, O000E+00

+6.6949E-10
+2.8390E-09
+4.3465E-09
+5. 3048E-09
+5.8182E-09
+5.9813E-09
+5.8774E-09
+5.5789E-09
+5.1467E-09
+4.6314E-09
+4.0737E-09
+3.5054E-09
+2. 9506E-09
+2.4268E-09
+1.9459E-09
+1.5150E-09
+1.1375E-09
+8.1397E-10
+5,4282E-10
+3.2082E-10
+1.4371E-10
+6.6208E-12
~9.5618E-11
~1.6820E-10
~2.1613E-10
~2.4412E-10
~2.5647E-10
-2.570éE-10
-2.4912E-10
-2.3564E-10
-2.1898E-10
-2.0107E-10
-1.8344E-10
-1.6726E-10
-1.5330E-10
-1.4204E-10

-1.3368E-10



118
119
120

121

+0. Q00CE+00

+0.0000E+00

+0. O000E+00

+0. O000E+G0

-6.1394E-11
-9,2990E-11

~1.2406E-10

-1.5497E-10-

+0. 0000E+00

+0. 0000E+00

+0. 0000E+00

+0. 0000E+00

1 . kazigin kesit tesirler: ve zemin basinglari

+0. 0000E+00
+0. 0000E+00
+0.0000E+00

+0. 0000E+Q0

-1.2812E-10
~1.2502E-10
~1.2379E-10

-1.2360E-10

el n my qz mz qy pk qk
0.00 0.00 0.00 0.00 ~49.99 145.148 0.000
1
0.00 0.00 0.00 -10.74 36.30 145.148 0.000
0.00 0.00 0.00 10.74 ~36.31 123.851 0.000
2
0.00 0.00 G.00 -18.33 24,76 123.851 0.000
0.00 0.00 0.00 18.33 -24.75 103. 338 0.000
3
0.00 0.00 0.00 -23.29 15.22 103.338 0.000
0.00 0.00 0.00 23.29 -16.24 84.182 0.000
4
0.00 0.00 0.00 -26.10 7.57 84.182 0,000
0.00 0.00 0.00 26.10 -7.56 66.757 0. 000
5
0.00 0.00 0.00 -27.21 1.58 66.757 0. 000
0.00 0.00 0.00 27.21 ~1.58 §1.275 0.000
6
0.00 0.00 0.00 - ~27.02 ~-2.94 51.275 0.000
0.00 0.00 0.00 27.02 2.93 37.823 0.000
7
‘0,00 0.00 0.00 -25.85 -6.18 37.823 0. 000
0.00 0.00 0.00 25.85 6.19 26.388 0.000
8
0.00 0.00 0.00 -24.01 -8.37 26.388 0. 000
0.00 0.00 0.00 24.01 8.37 16.885 0.000
g9
0.00 0.00 0.00 -21.74 -9.68 16.885 0.000
0.00 0.00 0.00 21.74 9.69 9.177 0.000
10
0.00 0.00 0.00 ~-19.23 -10.30 9.177 0.000
0.00 0.00 0.00 19.23 10.30 3.095 0.000
11
0.00 0.00 0.00 ~16.64 -10.36 3.095 0.000
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0.00 0.00 0.00 16.64 10.36 1.548 0. 000
12

0.00 0.00 0.00 -14.08 -10.02 1.548 0.000

0.00 0.00 0.00 14.08 10.02 4.944 0.000
13

0.00 0.00 .00 -11.65 -9.39 4.944 0.000

0.00 0.00 0.00 11.65 9.39 7.286 0.000
14

0.00 0.00 0.00 -9.40 -8.57 7.286 0.000

0.00 0.00 0.00 9.40 8.57 8.754 0.000
15

0.00 0.00 0.00 -7.37 -7.63 8.754 0.000

0.00 0.00 0.00 7.37 7.64 9.517 0.000
16

0.00 0.00 0.00 -5.59 -6.65 9.517 0.000

0.00 0.00 0.00 5.59 6.65 9.727 0.000
17

0.00 0.00 0.00 -4.05 -5.67 9.727 ©.000

0.00 0.00 0.00 4.05 5.67 9.516 0.000
18

0.00 0.00 0.00 -2.75 -4.72 9.516 0.000

0.00 0.00 0.00 2.75 4.73 9.001 0.000
19

0.00 0.00 0.00 -1.68 -3.84 9.001 0.000

0.00 0.00 0.00 1.68 3.84 8.279 0.000
20

0.00 0.00 0.00 -0.82 -3.04 8.279 0.000

0.00 ©0.00 0.00 0.82 3.04 7.430 0.000
21

0.00 0.00 0.00 -0.15 -2.33 7.430 0.000

0.00 0.00 0.00 0.15 2.33 6.518 0.000
22

0.00 0.00 0.00 0.36 -1.72 6:518 0.000

0.00 0.00 0.00 -0.36 1.72 5.594 0.000
23

0.00 0.00 0.00 0.72 -1.19 5.594 0.000

0.00 0.00 0.00 -0.72 1.19 4.696 0.000
24

0.00 0.00 " 0.00 0.96 -0.76 4.696 0.000
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0.00 0.00 0.00 -0.96 0.76 3.851 0.000
25

0.00 0.00 0.00 1.10 -0.41 3.851 0.000

G.00 0.00 0.00 -1.10 0.41 3.077 0.000
26

0.00 0.00 0.00 1.17 -0.13 3.077 0.000

0.00 0.00 0.00 -1.17 0.13 2.385 0.000
27

0.00 0.00 0.00 1.17 0.08 2.385 0.000

0.00 0.00 0.00 -1.17 -0.08 1.780 0.000
28

0.00 0.00 0.00 1.13 0.23 1.780 0.000

0.00 0.00 0.00 -1.13 -0.23 1.263 0.000
29

0.00 0.00 0.00 1.06 0.34 1.263 0.000

0.00 0.00 0.00 -1.06 -0.34 0.831 0.000
30

0.00 0.00 0.00 0.97 0.41 0.831 0.000

0.00 0.00 0.00 ~-0.97 ~0.41 0.478 0.000
31

0.00 0.00 0.00 0.86 0.44 0.478 0.000

0.00 0.00 0.00 -0.86 -0.44 0.197 0.000
32

0.00 0.00 0.00 0.75 0.45 0.197 0.000

0.00 0.00 0.00 ~0.75 -0.45 0.019 0.000
33

0.00 0.00 0.00 0.64 0.44 0.019 0.000

G.00 0.00 0.00 -0.64 -0.44 0.179 0.000
34

0.00 0.00 0.00 0.53 0.41 0.179 0.000

0.00 0.00 0.00 ~0.53 -0.41 0.292 0.000
35

0.00 0.00 0.00 0.43 0.38 0.292 0.000

0.00 0.00 0.00 -0.43 -0.38 0.365 0.000
36

0.00 0.00 0.00 0.34 0.34 0.365 0.000

0.00 0.00 0.00 ~0.34 -0.34 0. 405 0.000
37

0.00 0.00 0.00 0.26 0.30 0. 405 0.000



0.00 0.00 0.00 ~-0.26 -0. 30 0. 420 0.000
38

0.00 0.00 0.00 0.19 0.26 0.420 0.000

0.00 0.00 0.00 -0.19 -0.26 0.415 0.000
39

0.00 0.00 0.00 0.13 0.21 0.415 0. 000

0.00 0.00 0.00 -0.13 -0.21 0.396 0.000
40

0.00 0.00 0.00 0.08 0.18 0.396 0.000

0.00 0.00 0.00 -0.08 -0.18 0.367 0.000
41

0.00 0.00 0.00 0.04 0.14 0.367 0.000

0.00 0.00 0.00 -0.04 -0.14 0.331 0.000
42

0.00 0.00 0.00 0.01 0.11 0.331 0.000

0.00 0.00 0.00 -0.01 -0.11 0.292 0.000
43

0.00 0.00 0.00 -0.01 0.08 0.292 0.000

0.00 0.00 0.00 0.01 -0.08 0.252 0.000
44

0.00 0.00 0.00 ~0.03 0.06 0.252 0.000

0.00 0.00 0.00 0.03 -0.06 0.213 0.000
45

0.00 0.00 0.00 ~0.04 0.04 0.213 0.000

0.00 0.00 0.00 0.04 -0.04 0.176 0.000
46

0.00 0.00 0.00 -0.05 0.02 0.176 0.000

0.00 0.00 0.00 0.05 -0.02 0.142 0.000
47

0.00 0.00 0.00 ~0.05 0.01 0.142 0.000

0.00 0.00 0.00 0.05 -0.01 0.111 0.000
48

0.00 0.00 0.00 -0.05 -0.00 0.111 0. 000

0.00 0.00 0.00 0.05 0.00 0.083 0.000
49

0.00 0.00 0.00 -0.05 -0.01 0.083 0.000

0.00 0.00 0.00 0.05 0.01 0.060 0.000
50

0.00 0.00 0.00 -0.05 -0.01 0.060 0.000

0.00 0.00 0.00 0.05 0.01 0.041 0.000
51

0.00 0.00 0.00 ~0.04 ~0.02 0.041 0.000
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0.00 0.00 0.00 0.04 0.02 0.024 0.000
52

0.00 0.00 0.00 -0.04 ~0.02 0.024 0.000

0.00 0.00 0.00 0.04 0.02 0.011 0. 000
53

0.00 0.00 0.00 -0.03 -0.02 0.011 0.000

0.00 0.00 0.00 0.03 0.02 0.001 0.000
54

0.00 0.00 0.00 -0.03 -0.02 0.001 0.000

0.00 0.00 0.00 0.03 0.02 0.006 0.000
55

0.00 0.00 0.00 -0.02 -0.02 0.006 0.000

0.00 0.00 0.00 0.02 0.02 0.012 0.000
56

0.00 0.00 0.00 -0.02 -0.02 0.012 0.000

0.00 0.00 0.00 0.02 0.02 0.015 0.000
57

0.00 0.00 0.00 -0.02 -0.02 0.015 0.000

0.00 0.00 0.00 0.02 0.02 0.017 0.000
58

0.00 0.00 0.00 -0.01 —0.01 0.017 0.000

0.00 0.00 " 0.00 0.01 0.01 0.018 0.000
59

0.00 0.00 0.00 -0.01 -0.01 0.018 0.000

0.00 0.00 0.00 0.01 0.01 0.018 0.000
60

0.00 0.00 0.00 -0.01 -0.01 0.018 0.000

0.00 0.00 0.00 0.01 0.01 0.017 0.000
61

0.00 0.00 0.00 -0.00 -0.01 0.017 0.000

0.00 0.00 0.00 0.00 0.01 0.016 0.000
62

0.00 0.00 0.00 -0.00 -0.01 0.016 0.000

0.00 0.00 0.00 0.00 0.01 0.015 0.000
63

0.00 0.00 0.00 -0.00 -0.01 0.015 0.000

0.00 0.00 0.00 0.00 0.01 0.013 0.000
64

0.00 0.00 0.00 0.00 ~0.00 0.013 0.000



0.00 0.00 0.00 -0.00 0.00 0.011 0.000
65

0.00 0.00 0.00 0.00 ~0.00 0.011 0.000

0.00 0.00 .00 -0.00 0.00 0.010 0. 000
66

0.00 0.00 0.00 0.00 ~0.00 0.010 0.000

0.00 0.00 0.00 -0.00 0.00 0.008 0.000
67

0.00 0.00 0.00 0.00 ~0.00 0.008 0.000

0.00 0.00 0.00 -0.00 0.00 0.006 0.000
68 .

0.00 0.00 0.00 0.00 -0.00 0.006 0.000

0.00 0.00 0.00 -0.00 0.00 0.005 0.000
69

0.00 0.00 0.00 0.00 -0.00 0.005 0.000

G.00 0.00 0.00 -0.00 0.00 0.004 0.000
70

0.00 0.00 0.00 0.00 0.00 0.004 0.000

0.00 0.00 0.00 -0.00 -0.00 0.003 0.000
71

0.00 0.00 0.00 0.00 0.00 0.003 0.000

0.00 0.00 0.00 -0.00 ~-0.00 0.002 0.000
72

0.00 0.00 0.00 0.00 0.00 0.002 0.000

0.00 0.00 0.00 -0.00 -0.00 0.001 0.000
73

0.00 0.00 0.00 0.00 0.00 0.001 0.000

0.00 0.00 0.00 -0.00 -0.00 0.001 0.000
74

0.00 0.00 0.00 0.00 0.00 0.001 0.000

0.00 0.00 0.00 -0.00 -0.00 0.000 0.000
75

0.00 0.00 0.00 .00 Q.00 0.000 0.000

0.00 0.00 0.00 -0.00 -0.00 0.000 0.000
76

0.00 0.00 0.00 0.00 0.00 0.000 0.000

0.00 0.00 0.00 -0.00 -0.00 0.000 0.000
77

0.00 0.00 0.00 0.00 0.00 0.000 0.000

0.00 0.00 0.00 -0.00 -0.00 0.001 0.000
78

0.00 0.00 0.00 0.00 0.00 0.001 0.000
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0.00 0.00 0.00 -0.00 -0.00 0.001 0.000
79

0.00 0.00 0.00 0.00 0.00 0.001 0.000

0.00 0.00 0.00 ~0.00 -0.00 0.001 0.000
80

0.00 0.00 0.00 0.00 0.00 0.001 0.000

0.00 0.00 0.00 -0.00 -0.00 0.001 0.000
81

0.00 0.00 0.00 0.00 0.00 0.001 0.000

0.00 0.00 0.00 -0.00 -0.00 0.001 0.000
82

0.00 0.00 0.00 0.00 0.00 0.001 0.000

0.00 0.00 0.00 -0.00 -0.00 0.001 0.000
83

0.00 0.00 0.00 0.00 0.00 0.001 0.000

0.00 0.00 0.00 -0.00 -0.00 0.001 0.000
84

0.00 0.00 0.00 0.00 0.00 0.001 0.000

0.00 0.00 0.00 -0.00 -0.00 0.001 0.000
85

0.00 0.00 0.00 0.00 0.00 0.001 0.000

.00 0.00 0.00 -0.00 -0.00 0.001 0.000
86

0.00 0.00 0.00 ~0.00 0.00 0.001 0.000

0.00 0.00 0.00 0.00 -0.00 0.000 0.000
87

0.00 0.00 0.00 -0.00 0.00 0.000 0.000

0.00 0.00 0.00 0.00 -0.00 0.000 0.000
88

0.00 0.00 0.00 -0.00 0.00 0.000 0.000

0.00 0.00 0.00 0.00 -0.00 0.000 0.000
89

0.00 0.00 0.00 -0.00 0.00 0.000 0.000

0.00 0.00 0.00 0.00 -0.00 0.000 0.000
90

0.00 0.00 0.00 -0.00 0.00 0.000 0.000

0.00 0.00 0.00 0.00 -0.00 0.000 0.000
91

0.00 0.00 0.00 -0.00 -0.00 0.000 0.000

0.00 0.00 0.00 0.00 0.00 0.000 0.000
92

0.00 0.00 0.00 -0.00 -0.00 0.000 0.000



0.00 0.00 0.00 0.00 0.00 0.000 0.000
93
0.00 G.060 0.00 -0.00 -0.00 0.000 G.000
0.00 0.00 0.00 0.00 0.00 0.000 0.000
94
0.00 0.00 0.00 -0.00 ~0.00 0.000 0.000
0.00 0.00 0.00 0.00 G.00 0.000 0.000
95
0.00 0.00 0.00 -0.00 ~0.00 0.000 0.000
0.00 0.00 0.00 0.00 0.00 0.000 0.000
96
0.00 0.00 0.00 ~-0.00 ~0.00 0.000 0.000
0.00 0.00 0.00 0.00 0.00 0.000 0.000
97
0.00 0.00 0.00 ~0.00 -0.00 0.000 0.000
0.00 0.00 0.00 0.00 0.00 0.000 0.000
o8
0.00 0.00 0.00 -0.00 -0.00 0.000 0. 000
0.00 0.00 0.00 0.00 0.00 0.000 0.000
99
0.00 0.00 0.00 -0.00 -0.00 0.000 0.000
0.00 0.00 0.00 0.00 0.00 0.000 0.000
100
0.00 0.00 0.00 ~-0.00 -0.00 0.000 0. 000
0.00 0.00 0.00 0.00 0.00 0.000 0.000
101
0.00 0.00 0.00 -0.00 -0.00 0.000 0.000
0.00 0.00 0.00 0.00 0.00 0.000 0.000
102
0.00 0.00 0.00 -0.00 -0.00 0.000 0.000
0.00 0.00 0.00 0.00 0.00 0.000 0.000
103 h
0.00 0.00 0.00 -0.00 ~-0.00 0.000. 0.000
0.00 0.00 . 0.00 0.00 0.00 0.000 0.000
104
0.00 G.00 0.00 -0.00 -0.00 0.000 0.000
0.00 0.00 0.00 0.00 0.00 0. 000 0.000
105
0.00 0.00 0.00 -0.00 -0.00 0.000 0.000
0.00 0.00 0.00 0.00 0.00 0.000 0.000
106
0.00 0.00 0.00 -0.00 -0.00 0.000 0.000

m



0.00 0.00 0.00 0.00 0.00 0.000 0.000
107

0.00 0.00 0.00 0.00 -0.00 0.000 0. 000

0.00 0.00 0.00 -0.00 0.00 0.000 0.000
108

0.00 0.00 0.00 0.00 -0.00 0.000 0.000

0.00 0.00 0.00 -0.00 0.00 0.000 0.000
109

0.00 0.00 0.00 0.00 -0.00 0.000 0.000

0.00 0.00 0.00 -0.00 0.00 0.000 0.000
110

0.00 0.00 0.00 0.00 -0.00 0.000 0.000

0.00 0.00 0.00 -0.00 0.00 0.000 0.000
111

0.00 0.00 0.00 0.00 0.00 0.000 0.000

0.00 0.00 0.00 ~0.00 -0.00 0.000 0.000
112

0.00 0.00 0.00 0.00 0.00 0.000 0.000

0.00 0.00 0.00 ~0.00 -0.00 0.000 0.000
113

0.00 0.00 0.00 0.00 0.00 0.000 0.000

0.00 0.00 0.00 -0.00 -0.00 0.000 0.000
114

0.00 0.00 0.00 0.00 0.00 0.000 0.000

0.00 0.00 0.00 -0.00 -0.00 0.000 0.000
115

0.00 0.00 0.00 0.00 0.00 0.000 0.000

0.00 0.00 0.00 -0.00 ~0.00 0.000 0.000
116

0.00 0.00 0.00 0.00 0.00 0.000 0.000

0.00 0.00 0.00 -0.00 -0.00 0.000 0.000
117

0.00 0.00 0.00 0.00 0.00 0.000 0.000

0.00 0.00 0.00 -0.00 -0.00 0.000 0.000
118

0.00 0.00 0.00 0.00 0.00 0.000

0.00 0.00 0.00 ~0.00 -0.00 0.000
119

0.00 0.00 0.00 0.00 0.00 0.000

0.00 0.00 0.00 -0.00 -0.00 0.000
120

0.00 0.00 0.00 ~0.00 0.00 0.000 0.000

HESAP SONU-
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ORNEK 3 ICIN BILGISAYAR PROGRAMI VERILERI VE CIKTILARI

DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA

?

DATA
DATA
DATA
DATA
DATA
DATA
DATA

Cq2,
o,
10000,
10000,
50000,
10000,
80000,
100000,

1y,
3.269e~-3,

ANA VERILER
ORNEK 3. TEK KAZIK COZUMU (hakki aktug’un tezi)
1 :’ Kazik sayisi (KAS%)
100 :’ Max eleman sayisi (MAXES%)
1 :’platformda yuklu nokta sayisi (NL%)
7 :'yatak katsasi bolge sayisi (YKBS%)
YATAK KATSAYILARI
bes%, x1, X2, Cli, Clz, Cql,
5, 0, 2.5, o, 0, o,
4, 2.5, 4.5, 0, 0, 0,
4, 4.5, 6.5, o, o, 10000,
2, 6.5, 7.5, o, o, 50000,
2, 7.5, 8.5, ‘ o, o, 10000,
2, 8.5, 9.5, 0, o, 10000,
8, 9.5, 17.5, o, 0, 80000,
KAZIK BILGILERI
b, a, alan, E,
0.508, 1.5959, 0.2026, 25233404,
Xi, Yi ,zi X3, Yj A
o, 0O, o, 17.5, o, 0
PLATFORM KUVVETLERI
XJj, Y, Zj, Fx, Fy, Fz,
0, 0, 0, 0, -40, 0,
PLATFORM SINIR SARTLARI
1,0,1,1,1,0

SON

"3

fonksiyon tipi
1

1
1
1
1
1
1

Iz
3.269e-3
My, Mz
o, 0



YUKSEK LISANS TEZ CALISMASI
VERSION: ESKISEHIR 1991-1992 YUCEL GUNEY

KAZIKLI TEMELLERIN (KAZIK GRUBU)
YATAK KATSAYILARINA GORE COzZUMU

114

PROBLEM:
ORNEK 3. TEK KAZIK COZUMU(Hakk1 Aktug’un tezi)
Kaz1i1k SAY1Sleeencoss cevenn see= 1
Max eleman SAY1S8l.eceecovocenes= 100
Platformda ytikltt nokta sayisi= 1
Yatak katsayisi bdlge sayisi1 = 7
No BES X1 X2 CL1 CL2 CcQ1 cQ2 Fonk. tip
1 5 0.0 2.5 0.0 0.0 0.0 0.0 1
2 4 2.5 4.5 0.0 0.0 0.0 10000.0 1
3 4 4.5 6.5 0.0 0.0 10000.0 10000.0 1
4 2 6.5 7.5 0.0 0.0 50000.0 50000.0 1
5 2 7.5 8.5 0.0 0.0 10000.0 10000.0 1
6 2 8.5 9.5 0.0 0.0 10000.0 80000.0 1
7 8 9.5 17.5 0.0 0.0 80000.0 #100000 1
KAZIK BILGILER! :
No b a Alan E Jy Jz
1 . 5080E+00 . 1596E+01 . 2026E+00 « 2523E+08 . 3269E-02 . 3269E~02
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KAZIK UGCLARININ KOORDINATLARI:
No X1 Y1 Z1 X3 Y] Z]
1 0.00 0.00 0.00 17.50 0.00 0.00
PLATFORM KUVVETLERT:
NOKTA Y
1 0.00 0.00 0.00
Fx= 0.00
Fy= -40.00
Fz= 0.00
Mx= 0.00
My= 0.00
Mz= 0.00
Kaz1ik grubu toplam rijitlik matrisi
+1 . 0000E+0Q +0. 0000E+00 +0.0000E+00 +0.0000E+00 +0.0000E+00 +0. 0000E+00
+0. 0000E+00 +3.5588E+03 +0. 0000E+00 +0. 0000E+00 +0.0000E+00 +1.0954E+04
+0. O000E+Q0 +0.0000E+00 +1.0000E+00 +0. 0000E+00 +0. OO0O0E+00 +0. 0000E+00
+0. 0000E+00 +0. O000E+00 +0.0000E+00 +1.0000E+00 +0. O000E+Q0 +0.0000E+00
+0. 0000E+00 +0.0C00E+00 +0. OC00E+00 +0. O000E+00 +1.0000E+00 +0.0000E+0C
+0. O000E+00 +1.0954E+04 +0.0000E+00 +0. 0000E+00 +0. 0000E+00 +4,7454E+04
toplam yttk vektoru
[+]
-40
(o]
0
(o}
0



kazik

grubu

basligimin

deplasmanlar:

0

-~3.881875798106194E-002

0]
0
o

8.960427716374397E~003

1 kazigin dtigtim noktalarindaki deplasmanlar
ns% u v W fv fw

1 +0. 0000E+00 —3.8819E-02 +0. OO00E+00 +0. OO0O0OE+00 +8. 9604E-03

2 +0. 0000E+00 ~3.4349E~02  +0,0000E+00 +0.0000E+00 +8. 8998E-03

3 +0. 0000E+00 ~2.9939E-02  +0.0000E+00 +0. O000E+00 +8.7180E-03

4 +0. 0000E+00 ~2.5651E-02  +0,0000E+00 +0. 0000E+Q0 +8.4149E-03

5 +0. 0000E+00 -2.1544E-02  +0,0000E+00 +0. 0000E+00 +7.9906E-03

6 +0. 0000E+00 -1.7680E-02  +0.0C00E+00 +0.C000E+C0 +7.4451E-03

7 +0. 00COE+00 -1.4119E-02  +0.0000E+00 +0. 0000E+00 +6.7797E-03

8 +0. 0000E+0C0 -1.0918E-02  +0.0000E+00 +0.0000E+00 +6.0095E-03

9 +0. 0000E+00 -8.1216E-03  +0.0000E+00 +0. 0000E+C0 +5.1692E-03
10 +0. 0000E+00 ~5.7534E-03 40, 0000E+00 +0.00C0E+00 +4.3033E~-03
11 +0. 0000E+00 -3.8150E-03  +0.0000E+00 +0. 0000E+00 +3. 4569E-03
12 +0. 0000E+00 -2.2871E~03  +0.0000E+00 +0.0000E+00 +2. 6664E-03
13 +0. 0000E+00 ~-1.1354E-03 +0.0000E+0b +0. 0000E+00 +1.9551E-03
14 +0. 0000E+00 -3.1645E-04  +0.0000E+00 +0.0000E+00 +1.3374E-03
15 +0. 0000E+CO +2.1970E~-04  +0.0000E+00 +0.0000E+00 +8.2548E-04
16 +0. 0000E+00 +5.2698E-04  +0.0C00E+00 +0. 0000E+00 +4.2094E-04
17 +0. 0000E+00 +6.5735E-04  +0.0000E+00 +0.0000E+00 +1.1683E-04
18 +0. 0000E+00 +6.5970E-04  +0.0000E+00 +0. 0000E+00 -9.1970E-05
19 +0.0000E+00 +5.8035E-04  +0, 0000E+00 +0. 0Q00E+00 ~-2.1123E-04
20 +0. 0000E+00 +4.6123E-04  +0.0000E+C0 +0.0000E+00 ~2.5432E-04
21 +0.0000E+00 +2.2083E~04  +0.0000E+Q0 +0. 0000E+00 -2.0758E~-04
22 +0.0000E+Q0 +6.1347E-05  +0.0000E+Q0 +0.0000E+00 ~-1.1162E-04
23 +0. O000E+00 -1.0659E-05  +0.0000E+00 +0. 0000E+00 -3.8477E-05
23 +0. 0000E+00 -2.7847E-05  +0.0000E+00 +0. O000E+00 ~1.3324E-06
25 +0. 0000E+00 -2.1816E-05  +0.0000E+00 +0. 0000E+00 +1.0396E-05
26 +0. 0000E+00 -1.0830E-05  +0.0000E+00 +0. O000E+00 +1.0622E-05
27 +0.0000E+00 -1.2181E-06  +0.0000E+00 +0. 0000E+00 +8.7115E-06
28 +0. 0000E+00 +7.1160E-06  +0.0000E+00 +0.0000E+CO +8.1941E-06



. kazigin kesit tesarler: ve zemin basinglar:
el% n my qz mz qy pk ak
0.00 0.00 0.00 0.00 -39.99 0.000 0.000
1
0.00 0.00 0.00 -20.00 39.99 0.000 0.000
0.00 0.00 0.00 20.00 -40.01 0.000 0,000
2
0.00 0.00 0.00 -40.00 40.01 0.000 0.000
0.00 0.00 0.00 39.99 -40.01 0.000 0.000
3
0.00 0.00 0.00 -60.00 40.01 0.000 0.000
0.00 0.00 0.00 60.00 -40.01 0.000 0.000
4
0.00 0.00 0.00 -80.00 40.01 0.000 0,000
0.00 0.00 0.00 80.00 -39.98 0.000 0.000
5
G.00 0.00 0.00 -100.00 39.98 0.000 0.000
0.00 0.00 0.00 99.99 -40.02 0.000 0.000
6
0.00 0.00 0.00 -119.16 35.16 0.000 0.000
0.00 0.00 0.00 119.15 -35.13 35.299 0.000
7
0.00 0.00 0.00 -133.98 23.40 35.299 0.000
0.00 0.00 0.00 133.99 -23.39 54,592 0.000
8
0.00 0.00 0.00 -142.02 8.48 54,592 0.000
0.00 0.00 0.00 142.02 -8.49 60.912 0.000
9
0.00 0.00 0.00 -142.42 -6.73 60.912 0.000
0.00 0.00 0.00 142.42 6.73 57.534 0.000
10
0.00 0.00 0.00 ~135.84 -18.79 §7.534 0.000
0.00 0.00 0.00 135.84 18.79 38.150 0.000
11
0.00 0.00 0.00 -124.37 -26.45 38.150 0.000
0.00 0.00 0.00 124.37 26.45 22.871 0.000
12
0.00 0.00 0.00 -109.95 -30.73 22,871 0.000

117



.00 0.00 0.00 109.95 30.73 11.354 0.000
13

0.00 0.00 0.00 ~-93. 47 -35.37 11.354 0.000

0.00 0.00 0.00 93. 47 35.37 15.822 0.000
14

0.00 0.00 0.00 -75.41 -35.71 i5.822 0.000

0.00 G.00 C.00 75.41 35.71 10.985 0.000
15

0.00 0.00 0.00 -58.30 -33.00 10.985 0.000

0.00 0.00 0.00 58.30 33.00 5.270 0.000
16

0.00 0.00 0.00 -42.17 ~31.46 5.270 0.000

0.00 0.00 0.00 42.17 31.46 6.574 0.000
17

0.00 0.00 0.00 -26.86 -29.77 6.574 0.000

0.00 0.00 0.00 26.86 29.77 6.597 0.000
i8

0.00 0.00 0.00 -12.85 -25.46 6.597 0.000

0.00 0.00 0.00 12.85 25.46 26.116 0.000
19

0.00 0.00 0.00 -2.06 -17.25 26.116 0.000

0.00 0.00 0.00 2.06 17.25 36.898 0.000
20

0.00 0.00 0.00 7.46 -3.36 36.898 0.000

0.00 0.00 0.00 -7.46 3.36 18.218 0.000
21

0.00 0.00 0.00 7.45 2.28 18.218 0.000

0.00 0.00 0.00 -7.45 -2.28 6.215 0.000
22

0.00 0.00 0.00 4.49 3.12 5.215 0.000

0.00 0.00 G.00 ~4.49 -3.12 0.933 0.000
23

0.00 0.00 0.00 1.81 2.11 0.933 0.000

0.00 0.00 0.00 -1.81 -2.11 2.506 0.000
24

0.00 0.00 0.00 0.32 0.91 2.506 0.000

0.00 0.00 0.00 -0.32 -0.91 2.018 0.000
25

0.00 0.00 0.00 -0.16 0.13 2.018 0.000
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.00 0.00 0.00 0.16 -0.13 1.029 0. 000
26

0.00 0.00 0.00 -0.11 -0.15 1.029 0.000

0.00 0.00 ~0.00 0.11 0.15 0.119 0.000
27

0.00 0.00 0.00 ~0.00 0.00 0.119 0.000

—_———
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ORNEK 4 ICIN BILGISAYAR PROGRAMI VERILERI VE CIKTILARI

DATA ANA VERILER

DATA ORNEK 4. grup KAZIK COZUMU(Beton Kalender 1974/cilt II-sayfa 157)

DATA 4:’ Kazik sayisi (KAS%)

DATA 200:’ Max eleman sayisi (MAXES%)
DATA 2:’platformda yuklu nokta sayisi (NL%)
DATA 1:'yatak katsasi bolge sayisi (YKBS%)

DATA YATAK KATSAYILARI

! bes¥%, x1, X2, Cl1, (12,

DATA 20, o, 5.5, 0, o,
DATA KAZIK BILGILERI

’ b, a, alan,
DATA 0.90, 2.8274, 1.e30,

? Xi, Yi , 21 XJ,

DATA 0, -4.2, 0O, 5.5,
DATA 0.90, 2.8274, 1.e30,
DATA 0O, -1.4, O, 5.5,
DATA 0.90, 2.8274, 1.e30,
DATA O, 1.4, 0, 5.5,

DATA 0.90, 2.8274, 1.e30,
DATA O, 4.2, 0, 5.5,
DATA PLATFORM KUVVETLERI

’ X3, Y3, 23, Fx,
DATA O, 0, o, 142.0,
DATA -7, o, 0, 402.0,

DATA PLATFORM SINIR SARTLARI
' 1:tutulmus, O:serbest
DATA 1,0,0,1,0,0

DATA SON

0,

2.7E6,

2.7E6,

2.7E6,

2.7TE6,

120

Cql,

Cq2
20000,

1y,
0.0323,

fonksiyon tipi

2
1z
0.0323
0.0323
0.0323
0.0323
Mx, My, Mz
0, o, 0
o, o, 56.3



VERSION: ESKISEHIR 1991-1992 YUCEL GUNEY

PROBLEM:

ORNEK 4.

YUKSEK LIiSANS TEZ CALISMASI

KAZIKLI TEMELLERIN (KAZIK GRUBU)
YATAK KATSAYILARINA GORE COZUMU

GRUP KAZIK COZUMU (Beton Kalender 1974/ci1lt II-sayfa 157)

Kazik S8Y181l.tc ot evevoesonons = 4
Max eleman sayisl............= 200
Platformda ytikld nokta sayisi= 2
Yatak katsayisi1 bdlge sayisi = 1
No BES X1 X2 CcL1 CL2 cQ1 cQz Fonk.tip
1 20 0.0 5.5 0.0 0.0 0.0 20000.0 2
KAZIK BILGILERI :
No b a Alan Jy Jz
1 . 9000E+00 . 2827E+01 . 1000E+31 . 2700E+07 . 3230E-01 . 3230E-01
2 . 9000E+00 . 2827E+01 . 1000E+31 . 2700E+07 . 3230E-01 . 3230E~01
3 . 9000E+00 . 2827E+01 . 1000E+31 . 2700E+Q7 . 3230E-01 . 3230E-01
4 . 9000E+00 . 2827E+01 . 1000E+31 « 27C0E+07 . 3230E-01 . 3230E-01
KAZIK UCLARININ KOORDINATLARI:
No X1 a Z1 X3 Yj zj
1 0.00 -4.20 0.00 5.50 -4.20 0.00
2 0.00 -1.40 0.00 §.50 -1.40 0.00
3 0.00 1.40 0.00 5.50 1.40 0.00
4 0.00 4.20 0.00 5.50 4.20 0.00
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PLATFORM KUVVETLER{:
NOKTA Y
1 0.00 0.00 0.00
Fx= 142,00
Fy= 0.00
Fz= 0.00
Mx= 0.00
My= 0.00
Mz= 0.00
2 -7.00 0.00 0.00
Fx= 402.00
Fy= -9.00
Fz= 12.00
Mx= 0.00
My= 0.00
Mz= 56.30
Kazik grubu toplam rijitlik matris:
+1.0000E+00 +0.0000E+Q0 +0.0000E+00 +0. 0000E+00 +0.0000E+CO
+0.0000E+00 +7.3782E+04 +0.0000E+00 +0. 0000E+00 +0. 0000E+00
+0. 0000E+00 +0.0000E+00 +7.3782E+04 +0. 0000E+00 -1.1123E+05
+0. O000E+00 +0. O000E+00 +0. OO0OE+00 +1.0000E+00 +0. 0000E+00
+0. 0000E+00 +0. 0000E+00 -1.1123E+35 +0.0000E+Q0 +2. 8905E+05
+0.0000E+C0 +1.1123E405 +0. 0000E+00 +0. 0000E+00 +0. 0000E+00
toplam yttk vektort
]
-9
12
(o]
B84

119.3000030517578
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+0. 0000E+00

+1.1123E+05

+0. DOOOE+00

+0. 0000E+00
+0. 0000E+Q00

+6.8821E+31



kazi1k

grubu

basliginin

deplasmanlari

o]

-1.219807381858118E-004

1. 430615200661123E-003

0

8.411045419052243E~004

1.930635307214255E-030

1 - kazi1gin ditgtim noktalarindaki deplasmanlar
ns¥% u v w fv fw
1 +8. 1087E~-30 -1.2198E-04  +1.4306E-03 +8.4110E~04 +1.9306E~30
2 +8.1087E~30 ~-1.2060E-04  +1.2085E-03 +7.7364E~04 +9.7250E~06
3 +8. 1087E-30 -1.1681E-04  +1.0053E-03 +7.0424E-04 +1.7564E-05
4 +8.1087E-30 -1.1110E-04  +8.2126E-04 +6.3414E-04 +2. 3651E~-05
5 +8, 1087E-30 -1.0394E~-04 +6.5646E-04 +5. 6469E-04 +2.8155E-05
6 +8. 1087E~30 -9.5742E-05  +5.1050E-04 +4.9721E-04 +3.1270E-05
7 +8. 1087E-30 ~-8.6853E-05  +3.8270E-04 +4.3286E-04 +3.3198E~-05
8 +8. 1087E-30 ~7.7573E-05  +2.7205E-04 +3.7266E-04 +3. 4143E-05
9 +8. 1087E-30 ~6.8146E~05  +1.7729E-04 +3.1739E-04 +3. 4306E-05
10 +8.1087E-30 ~5.8759E-Q05  +9.6980E~05 +2.6764E~04 +3.3878E-05
11 +8. 1087E-30 -4.9551E-05  +2.9547E-05 +2. 2378E-04 +3. 3036E-05
12 +8.1087E-30 -4.0613E-05 -2.6660E-05 +1.8602E-04 +3. 1939E-05
13 +8. 1087E-30 -3.1995E-05 -7.3320E-05 +1.5434E-04 +3.0729E-05
14 +8. 1087E~-30 -2.3711E-05 -1.1209E-04 +1.2858E-04 +2. 9521E-05
15 +8.1087E-30 -1.8749E-05 ~1.4455E-04 +1.0843E-04 +2.8411E-05
16 +8.1087E-30 -8,0700E-06  -1.7220E-04 +9.3429E-05 +2.7468E-05
17 +8.1087E~-30 -6.2223E-07 -1.9636E-04 +8. 3005E~05 +2. 6735E-05
18 +8.1087E-30 +6.6549E-06 -2.1820E-04 +7.6459E-05 +2. 6228E-05
19 +8.1087E-30 +1.3823E-05  ~2.3869E-04 +7.2984E-05 +2.5935E-05
20 +8.1087E-30 +2,0935E-05 -2.5854E-04 +7.1662E-05 +2.5815E-05
21 +8. 1087E~-30 +2.8030E~-05 -2.7821E-04 +7.1468E-05 +2.8797E~05
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1 . kazi1gin kesit tesirler: ve zemin basinglari

el n my qz mz qy pk qk

7.39 21.00 2.99 -3.39 -2.25 0.000 0.000

1
-7.39 ~21.76 -2.28 2.78 2.18 0.000 0. 000
0.00 21.76 2.30 -2.78 -2.18 5.432 0.000

2
0.00 -22.19 ~0.82 2.20 2.02 5.432 0.000
. 7.39 22.19 0.83 -2.20 -2.02 6.401 0.000

3
~7.39 ~22.20 0.76 1.67 1.83 6.401 0.000
14.77 22.20 -0.76 ~1.67 -1.83 6.419 0.000

4
~14.77 ~21.78 2.28 1.20 1.60 6.419 0.000
14.77 21.78 -2.28 ~1.20 -1.60 5.945 0.000

5
-14.77 ~20.96 3.64 0.79 1.37 5.945 0.000
0.00 20.96 -3.64 ~0.79 ~-1.37 5.194 0.000

6
0.00 -19.80 4.79 0.44 1.13 5.194 0.000
0.00 19.80 ~4.79 -0.44 -1.13 4.299 0.000

7
0.00 -18.35 5.71 0.17 0.90 4.299 0.000
-7.39 18.35 ~5.71 -0.17 -0.90 3.347 0.000

8
7.39 -16.68 6.38 -0.05 0.68 3.347 0.000
~7.39 16.68 -6.38 0.05 -0.68 2.403 0.000

9
7.39 ~14.86 6.82 -0.21 0.48 2.403 0.000
-7.39 14.86 -6.82 0.21 ~0.48 1.521 0.000

10
7.39 -12.95 7.03 -0.32 0.29 1.521 0.000
-14.77 12.95 -7.03 0.32 ~0.29 0.816 0.000

11
14.77 -11.01 7.04 -0.37 0.13 0.816 0.000
~14.77 11.01 -7.04 0.37 ~0.13 0.721 0.000

12
14.77 -9.09 6.84 -0.39 ~0.01 0.721 0.000
0.00 9.09 -6.84 0.39 0.01 1.239 0.000

13
0.00 -7.26 6.48 -0.37 -0.11 1.239 0.000



-7.39 7.26 ~6.48 0.37 0.11 1.847 0.000
14
7.39 -5.55 5.96 -0.33 -0.19 1.847 0.000
~14.77 5.55 -5.95 0.33 0.19 2.433 0. 000
15
14.77 -4.00 5.28 -0.27 -0.24 2.433 0.000
0,00 4.00 ~5.29 0.27 0.24 2.986 0. 000
16
0.00 ~2.65 4.48 -0.20 -0.26 2.986 0.000
0.00 2.65 ~-4.48 0.20 0.26 3.513 0.000
17
0.00 ~1.54 3.55 ~0.13 -0.25 3.513 0.000
-7.39 1.54 -3.55 0.13 0.25 4.025 0.000
i8
7.39 ~0.71 2.49 -0.06 -0. 20 4.025 0.000
-7.39 0.71 -2.49 0.06 0.20 4.536 0.000
19
7.39 ~0.18 1.31 -0.02 -0.12 4.536 0.000
0.00 0.18 -1.31 0.02 0.12 5.056 0.000
20
0.00 0.00 0.00 -0.00 0.00 5.056 0.000
2 . kazi1g1n dttgtim noktalarindaki deplasmanlar
ns% u v w fv fw
1 +2.7029E-30 -1.2198E-04  +1.4306E-03 +8.4110E~04 +1.9306E-30
2 +2. 7029E-30 -1.2060E-04 +1.2085E-D3 +7.7364E-04 +9. 7250E-06
3 +2.7029E~30 -1.1681E-04  +1,0053E-03 +7.0424E-04 +1.7564E-05
4 +2. 7029E-30 -1.1110E-04 +8.2126E-04 +6.3414E-04 +2.3651E~05
5 +2, 7029E-30 ~1.0394E-04 +6.5646E-04 +5. 6469E-04 +2.8158E~05
6 +2.7029E-30 ~9.8742E-05 +5.1050E-04 +4,9721E-04 +3. 1270E-05
7 +2.7029E-30 ~8.6853E~05 +3.8270E-04 +4.3286E-04 +3.3198E-05
8 +2.7029E~30 ~7.7573E-05  +2.7205E-04 +3.7266E-04 +3.4143E~05
9 +2.7029E-30 ~6.8146E-05 +1.7729E-04 +3.1739E~04 +3. 4306E-05
10 +2.7T029E-30 ~5.8759E-05 +9, 6980E-05 +2. 6764E-04 +3. 3878E~05
11 +2.7029E-30 ~4.9551E-05 +2.9547E-05 +2.2378E~-04 +3. 3036E-05
12 +2.7029E-30 -4. 061‘3E-05 -2.6660E~05 +1.8602E-04 +3.1939E-05
13 +2.7029E-30 ~3.1995E-05 ~7.3320E-05 +1,5434E-04 +3.0729E-05
14 +2.7029E-30 -2.3711E-05 -1.1209E-04 +1.2858E-04 +2.9521E-05
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15 +2.7029E-30 -1.5749E-05  -1.4455E-04 +1.,0843E~-04 +2.8411E-05
16 +2.7029E~30 -8.0700E-06 -1.7220E-04 +9. 3429E-05 +2.7468E~05
17 +2.7029E-30 -6.2223E-07 ~1.9636E-04 +8. 3005E-05 +2.6735E-05
18 +2.7029E~30 +6.6549E-06 -2, 1820E-04 +7.6459E-05 +2.6228E-05
19 +2,7029E~30 +1.3823E-05 ~2.3869E-04 +7.2984E-05 +2.5935E~-05
20 +2.7029E~30 +2.0935E-05  -2.5854E~-04 +7.1662E-05 +2.5818E-05
21 +2.7029E~30 +2.8030E-05 -2.7821E-04 +7.1468E-05 +2.5797E-05
2 . kazigin kesit tesirler: ve zemln basinglari
el% n my qz mz qy Pk qk
1.85 21.00 2.99 -3.39 -2.25 0.000 0.000
i
-1.85 ~21.76 ~2.28 2.78 2.18 0.000 0.000
3.69 21.76 2.30 ~-2.78 -2.18 5.432 0.000
2
-3.69 -22.19 -0.82 2.20 2.02 6.432 0.000
3.69 22.19 0.83 -2.20 -2.02 6.401 0.000
3
-3.69 -22.20 0.76 1.67 1.83 6.401 0.000
3.69 22.20 -0.76 ~-1.67 -1.83 6.419 0.000
4
-3.69 -21.78 2.28 1.20 1.60 ¢ 6.419 0.000
5.54 21.78 -2.28 -1.20 -1.60 5.945 0.000
5
-5.54 -20.96 3.64 0.79 1.37 5.945 0.000
-~1.85 20.96 -3.64 ~0.79 -1.37 5.194 0.000
6
1.85 -19.80 4.79 0.44 1.13 5.194 0.000
~1.85 19.80 -4.79 -0.44 -1.13 4.299 0.000
7
1.85 -18.35 5.71 0.17 0.90 4.299 0.000
~1.85 18.35 -5.71 -0.17 -0.90 3.347 0.000
8
1.85 -16.68 6.38 -0.05 0.68 3.347 0.000
~1.85 16.68 -6.38 0.05 -0.68 2.403 0.000
9
1.85 ~-14.86 6.82 -0.21 0.48 2.403 0.000
~3.69 14.86 -6.82 0.21 -0.48 1.521 0,000
10
3.69 ~12.95 7.03 -0.32 0.29 1.521 0.000
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-3.69 12.95 -7.03 0.32 -0.29 0.816 0. 000
11
3.69 ~11.01 7.04 ~0.37 0.13 0.816 0.000
-3.69 11.01 -7.04 0.37 -0.%3 0.721 0.000
12
3.69 -9.09 6.84 -0.39 -0.01 0.721 0. 000
~1.85 9.09 -6.84 0.39 0.01 1.239 0,000
13
1.85 -7.26 6.48 ~0.37 -0.11 1.239 0,000
-3.69 7.26 ~6.48 0.37 0.11 1.847 0.000
14
3.69 -5.85 5.96 ~0.33 -0.19 1.847 0.000
~3.69 5.55 -5.95 0.33 0.19 2.433 0.000
15
3.69 -4,00 5.28 -0.27 -0.24 2.433 0.000
-1.85 4.00 -5.29 0.27 0.24 2.986 0.000
16
1.85 -2.65 4.48 -0.20 -0.26 2.986 0.000
0.00 2.65 -4.48 0.20 0.26 3.513 0.000
17
0.00 ~-1.54 3.55 -0.13 -0.25 3.513 0.000
-1.85 1.54 -3.55 0.13 0.25 4.025 0.000
18
1.85 ~-0.71 2.49 ~-0.06 -0.20 4.025 0.000
~-1.85 0.71 -2.49 0.06 0.20 4.536 0.000
19
1.85 -0.18 1.31 -0.02 -0.12 4.536 0,000
-1.85 0.18 -1.31 0.02 0.12 5.056 0.000
20
1.85 0.00 0.00 -0.00 0.00 5.056 0.000
3 . kazi1§in dtigtim noktalarindaki deplasmanlar
ns% v w v fw
1 ~2.7029E-30 ~1,2198E-04  +1.4306E-03 +8. 4110E-04 +1, 9306E~30
2 -2, 7029E-30 -1,2060E-04  +1.2085E-03 +7.7364E-04 +9. 7250E-06
3 =-2.7029E~-30 -1,1681E-04 +1.0053E~03 +7.0424E-04 +1.7564E-05
4 -2.7029E-30 -1.1110E-04 +8.2126E-04 +6.3414E-04 +2, 3651E-05
5 -2.7029E-30 -1,0394E-04 +6.5646E-04 +5, 6469E-04 +2.8155E-05
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6 -2.7029E-30 -9.5742E-05  +5.1050E-04 +4.9721E-04 +3. 1270E-05
7 -2.7029E-30 -8.6853E-05  +3.8270E-04 +4,3286E-04 +3.3198E-05
8 -2.7029E~30 -7.7573E-05  +2.7205E-04 +3, 7266E-04 +3.4143E-05
9 -2.7029E~30 -6.8146E-05 +1.7729E-04 +3.1739E-04 +3.4306E-05
10 -2.7029E-30 ~5.8759E~05  +9.6980E-05 +2,6764E-04 +3. 3878E-05
11 -2.7029E-~30 ~4,9551E~05 +2.9547E-05 +2, 2378E-04 +3. 3036E-05
12 -2.7029E~30 ~-4.0613E-05 ~2.6660E-05 +1,8602E-04 +3. 1939E-05
13 -2.7029E~30 -3.1995E-05  ~7.3320E-05 +1.5434E-04 +3.0729E-08
14 -2.7029E~30 -2.3711E-05 -1.1209E-04 +1.2858E~-04 +2.9521E-05
15 -2.7029E~30 -1.5749E-05 -1.4455E-04 +1.0843E~-04 +2.8411E-05
16 -2, 7029E~-30 -8.0700E-06 -1.7220E-~-04 +9, 3429E-05 +2.7468E-05
17 -2.7029E~30 -6.2223E-07 -1.9636E-04 +8. 3005E-05 +2. 6735E-05
18 -2.7029E~30 +6.6549E-06  -2.1820E-04 +7. 6459E-05 +2. 6228E-05
19 -2.7029E~-30 +1.3823E~-05 -~2.3869E-04 +7.2984E-05 +2. 5935E-05
20 -2.7029E-30 +2.0938E-05 -2.5854E-04 +7.1662E-05 +2.5815E-05
21 -2.7029E-30 +2.8030E-05 -2.7821E-04 +7.1468E-05 +2,5797E-05
. kazi1gin kesit tesirler: ve zemin basinc¢clari
el n my qz mz qy pk qk
~1.85 21.00 2.99 ~-3.39 -2.25 0.000 0.000
1
1.85 -21.76 -2.28 2.78 2.18 0.000 0.000
-3.69 21.76 2.30 ~2.78 -2.18 5.432 0.000
2
3.69 -22.19 ~0.82 2.20 2.02 5.432 0.000
-3.69 22.19 0.83 -2.20 -2.02 6.401 0.000
3
3.69 ~22,20 0.76 1.67 1.83 6.401 0.000
-3.69 22.20 -0.76 -1.67 ~1.83 6.419 "0.000
4
3.69 -21.78 2.28 1.20 1.60 6.419 0.000
-5.54 21.78 ;-2. 28 -1.20 ~1.60 5.945 0.000
S
5.54 -20.96 3.64 0.79 1.37 5.945 0.000
1.85 20.96 -3.64 ~0.79 -1.37 5.194 0.000
6
-1.85 -19.80 4.79 0.44 1.13 5.194 0.000
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1.85 19.80 ~4.79 -0.44 -1.13 4.299 0.000

7
-1.85 -18.35 5.71 0.17 0.90 4.299 0.000
1.85 18.35 ~-5.71 -0.17 ~0.90 3.347 G. 000

8
~1.85 -16.68 6.38 -0.05 0.68 3.347 0.000
1.85 16.68 ~6.38 0.05 -0.68 2.403 0.000

9
-1.85 -14.86 6.82 -0.21 0.48 2.403 0.000
3.69 14.86 ~6.82 0.21 ~0.48 1.521 0.000

io
~3.69 -12.95 7.03 -0.32 Q.29 1.521 0.000
3.69 12.95 ~7.03 0.32 -0.29 0.816 0.000

11
~3.69 -11.01 7.04 -0.37 0.13 0.816 0.000
3.69 11.01 -7.04 0.37 -0.13 0.721 0.000

12
~-3.69 -9.09 6.84 ~0.39 -0.01 0.721 0.000
1.85 9.09 ~6.84 0.39 0.01 1.239 0.000

13
-1.85 ~7.26 6.48 -0.37 -0.11 1.239 0.000
3.69 7.26 ~6.48 0.37 0.11 1.847 0.000

14
~-3.69 -5.55 5.96 -0.33 -0.19 1.847 0.000
3.69 5.56 ~-5.95 0.33 0.19 2.433 0.000

15
-3.69 ~4.00 5.28 -0.27 -0.24 2.433 0.000
1.85 4.00 ~5.29 0.27 0.24 2.986 0.000

i6
~-1.85 -2.65 4.48 ~0.20 -0.26 2.986 0.000
0.00 2.65 ~4.48 0.20 0.26 3.513 0.000

17
0.00 -1.54 3.55 -0.13 -0.25 3.513 0.000
1.85 1.54 ~-3.85 0.13 0.25 4.025 0.000

18
-1.85 -0.71 2.49 ~0.06 -0.20 4.025 0.000
1.85 0.71 ~2.49 0.06 0.20 4.536 0.000

19
-1.85 ~0.18 1.31 -0.02 -0.12 4.536 0,000
1.85 0.18 -1.31 0.02 0.12 5.056 0.000

20
-1.85 0.00 0.00 -0.00 0.00 5.056 0.000
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4 . kazigin diigtim noktalarindaki deplasmanlar
ns¥% u v w fv fw
1 -8.1087E-30 ~1.2198E-04  +1.4306E-03 +8.4110E-04 +1.9306E~30
2 -8.1087E-30 ~1.2060E~04  +1.2085E-03 +7.7364E-04 +9, 7250E-06
3 -8.1087E-30 -1.1681E-04  +1.0053E-03 +7.0424E-04 +1.7564E-05
4 ~8.1087E-30 ~1.1110E-04 +8.2126E-04 +6.3414E-04 +2.3651E-05
5 -8.1087E-30 ~1.0394E-04  +6.5646E~04 +5. 6469E-04 +2.8155E-05
6 ~8. 1087E-30 -9.5742E-05  +5.1050E-04 +4.9721E-04 +3.1270E-05
7 ~8.1087E-30 ~-8.6853E-05  +3.8270E~04 +4.3286E-04 +3, 3198E-05
8 -8.1087E-30 -7.7573E~05  +2.7205E-04 +3.7266E-04 +3.4143E-05
9 -8. 1087E-30 -6.8146E-05  +1.7729E-04 +3.1739E-04 +3.4306E-05
io -8.1087E-30 ~5.8759E~05  +9.6980E-05 +2.6764E-04 +3. 3878E-05
11 -8.1087E~-30 -4.9551E-05  +2.9547E-05 +2.2378E-04 +3.3036E-05
12 -8.1087E-30 -4.0613E-05 -2.6660E~05 +1.8602E-04 +3. 1939E-05
13 -8.1087E-30 ~3.1995E~-05  ~7.3320E-05 +1.5434E-04 +3.0729E-05
14 -8.1087E~30 -2.3711E-05 ~-1.1209E-04 +1,2858E-04 +2.9521E-05
15 ~-8.1087E-30 -1.5749E-05  -1.4455E-04 +1.0843E-04 +2.8411E-05
16 ~-8.1087E-30 -8.0700E-06 ~1.7220E-04 +9.3429E-08 +2.7468E-05
17 ~8.1087E-30 -6.2223E-07 ~1.9636E-04 +8. 3005E-05 +2. 6735E-05
i8 -8.1087E-30 +6.6549E~-06 -2.1820E-04 +7. 6459E~-08 +2. 6228E-05
19 -8.1087E-30 +1.3823E~-05 -2.3869E-04 +7.2984E~-05 +2.5935E-05
20 -8. 1087E-30 +2.0935E-05 -2.5854E-04 +7.1662E-05 +2.5815E-05
21 -8. 1087E-30 +2. 8036!-:—05 -2.7821E-04 +7.1468E-05 +2.5797E-05
4 . kazigin kesit tesirler: ve zemin Dbasinglara
el% n my qz mz qaqy pk gk
~7.39 21.00 2.99 -3.39 -2.25 0.000 0.000
1
7.39 -21.76 -2.28 2.78 2.18 0.000 0.000
0.00 21.76 2.30 -2.78 -2.18 5.432 0.000
2
0.00 -22.19 -0.82 2.20 2.02 6.432 0.000
-7.39 22.19 0.83 -2.20 -2.02 6.401 0.000
3
7.39 -22.20 0.76 1.67 1.83 6.401 0.000
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-14.77 22.20 -0.76 -1.67 ~1.83 6.419 0.000
4
14.77 -21.78 2.28 1.20 1.60 6.419 0.000
-14.77 21.78 -2.28 -1.20 ~1.60 5.945 0.000
5
14.77 -20.96 3.64 0.79 1.37 5.945 0.000
0.00 20.96 -3.64 ~-0.79 -1.37 5.194 0.000
6
0.00 -19.80 4.79 0.44 1.13 5.194 0.000
0.00 19.80 -4.79 -0.44 -1.13 4.299 0.000
7
.00 -18.35 5.71 0.17 0.90 4.299 0.000
7.39 18.35 -5.71 ~0.17 -0.90 3.347 0.000
8
-7.39 -16.68 6.38 -0.05 0.68 3.347 0.000
7.39 16.68 -6.38 0.05 -0.68 2.403 0.000
9 -
-7.39 -14.86 6.82 ~0.21 G.48 2.403 G.000
7.39 14.86 -6.82 0.21 -0.48 1.521 0.000
10
-7.39 -12.95 7.03 -0.32 0.29 1.521 0.000
14.77 12.95 -7.03 0.32 -0.29 0.816 0.000
11
-14.77 -11.01 7.04 -0.37 0.13 0.816 0.000
14.77 11.01 ~7.04 0.37 -0.13 0.721 0.000
12
~-14.77 ~9.09 6.84 ~0.39 -0.01 0.721 0.000
0.00 9.09 ~6.84 0.39 0.01 1.239 0.000
13
0.00 -7.26 6.48 -0.37 ~0.11 1.239 0.000
7.39 7.26 -6.48 0.37 0.11 1.847 0.000
14
-7.39 -5.585 5.96 -0.33 -0.19 1.847 0.000
14.77 5.565 -5.95 0.33 0.19 2.433 0.000
15 ’
-14.77 -4.00 5.28 -0.27 ~0.24 2.433 0.000
0.00 4.00 ~-5.29 0.27 0.24 2.986 0.000
16
0.00 ~2.65 4.48 -0.20 -0.26 2.986 0.000
0.4G0 2.65 -4.48 0.20 0.26 3.513 0.000
17 ’
0.00 -1.54 3.55 -0.13 -0.25 3.513 0.000
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7.39 1.54 ~3.55 0.13 0.25 4.025 0,000

18
-7.39 -0.71 2.49 -0.06 -0, 20 4.025 0,000
7.39 0.71 ~2.49 0.06 0.20 4.536 0.000

19
~7.39 ~0.18 1.31 -0.02 -0.12 4.536 G.000
0.00 0.18 -1.31 0.02 0.12 5.056 0.000

20
0.00 0.00 0.00 -0.00 Q.00 5.056 0.000

————————————————————— HESAP SONU - -
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ORNEK 5 ICIN BILGISAYAR PROGRAMI VERILERI VE CIKTILARI

DATA ANA VERILER
DATA ORNEK 5. TEK KAZIK COZUMU(Beton Kalender 1971/Cilt II-sayfa 158)

DATA 1 :’ Kazik sayisi (KAS%)

DATA 200 :’ Max eleman sayisi (MAXESY%)

DATA 1 :"platformda yuklu nokta sayisi (NL%)

DATA 1 :’yatak katsasi bolge sayisi (YKBS%)

DATA YATAK KATSAYILARI

! bes%, x1, Ax2, C11, cCl2, Cql, Cq2, fonksiyon tipi
DATA 50, O, 5.5, 0, o, o, 20000, 2

DATA KAZIK BILGILERI

i b, a, alan, E, Iy, Iz

DATA 0.90, 2.8274, 0.636, 2.7E6, 0.0323, 0.0323

’ Xi, Yi ,Z1 X3, Yj A

DATA 0, O, o, 5.5, o, 0

DATA PLATFORM KUVVETLERI

’ Xj, Yj, Zj, Fx, Fy, Fz, Mx, My, Mz
DATA O, o, o, 0, o, 3, o, 21, 0

DATA PLATFORM SINIR SARTLARI
DATA 1,1,0,1,0,1
DATA SON

133



YUKSEK LISANS TEZ CALISMASI
VERSION: ESKISEHIR 1991-1992 YUCEL GUNEY

KAZIKLI TEMELLERIN (KAZIK GRUBU)
YATAK KATSAYILARINA GORE COzZUMU

PROBLEM:

ORNEK 5. TEK KAZIK COZUMU (Beton Kalender 1971/Ci11t II-sayfa 158}

Kazik sayist..... c e e e s s s aean =01
Max eleman sayisl............= 200
Platformda yukltt nokta sayisi= 1

Yatak katsayisi1 bblge sayisi1 = 1

No BES X1 X2 CL1 cL2 CcQ1 cQ2 Fonk.tip

1 50 0.0 5.5 0.0 0.0 0.0 20000.0 5

KAZIK BILGILERI :

No b a Alan E Jy Jz

1 . 9000E+00 . 2827E+01 . 6360E+00 . 2700E+07 . 3230E-01 . 3230E-01
KAZIK UCLARININ KOORDINATLARI:

No X1 Y1 21 X3 Yj v Z)

1 0.00 0.00 0.00 5.50 0.00 0.00
PLATFORM KUVVETLER?:

NOKTA X Y 4
1 0.00 0.00 0.00

Fx= 0.00
Fy= 0.00
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Fz= 3.00

Mx= 0.00
My= 21.00
Mz= 0.00
Kazik grubu toplam rijitlik matrisi
+1.0000E+00 +0. 0000E+00 +0. O000E+00 +0. 0000E+00 +0.0000E+00 +0. 0000E+00
+0. 0000E+00 +1.0000E+00 +0. 0000E+00 +0. 0000E+0Q +0.0000E+00 +0. ODOOE+00
+0. O000E+00 +0. 0000E+00 +1.,8957E+04 +0. 0000E+00 -2.7962E+04 +0. 0000E+00
+0. 0000E+00 +0.0000E+00 +0. 0000E+00 +1.0000E+00 +0, O000E+00 +0. 0000E+00
+0. O000E+QC +0, 0000E+00 -2.7955E+04 +0. 0000E+00 +7.2355E+04 +0.0000E+00
+0, 0000E+00 +0. 0000E+00 +0.0000E+00 +0. 0000E+00 +0.0000E+0Q0 +1.0000E+00
toplam yttk vektértt
[o]
o]
3
o]
21
o]
kazik grubu basliginin deplasmanlari
0
(o]
1. 363295596092939E-003
o]
8.169527282007039E-004
o]
1 . kazigin dtigtim noktalarindaki deplasmanlar
ns% v W fv fw
1 +0. 0000E+00 +0.0000E+00  +1.3633E-03 +8.1695E-04 +0. 0000E+00
2 +0. 000QE+00 +0.0000E+00  +1.2749E-03 +7.9027E-04 +0. 0000E+00
3 +0. 0000E+00 +0.0000E+00 +1.1895E-03 +7. 6320E-04 +0. 0000E+00
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10
11
12
i3
14
15
i6
17
is
19
20
21
22
23
24
25

26

28

29

31
32
33
34
35
36
37
38
39
40

+0. 0000E+00
+0.0000E+00
+0.0000E+00
+0. 0000E+00
+0. O000E+Q0
+0.0000E+CQ
+0. 0000E+00
+0. O000E+00
+0.0000E+00
+0. 0000E+QC
+0. 0O000E+00
+0. 0O00QE+00
+0. 0000E+00
+0. 0000E+00
+0.0000E+00
+0. 0000E+00
+0.0000E+00
+0.0000E+00
+0. O000E+00
+0. 0000E+00
+0.00Q00E+CO
+0. 0000E+00
+0. 0000E+00
+0.0000E+00
+0. 0000E+00
+0. OOOOE+00
+0. O000E+00
+0. O000E+00
+0. OOOOE+00
+0. OO00OE+00
+0. O000E+00
+0.0000E+C0
+0. O0OOE+00
+0. 0000E+00
+0. 0000E+00
+0. 0000E+00

+0.0000E+00

+0. Q000E+00
+0. 0000E+00
+0. 0000E+00
+0. OC00E+00
+0. 0000E+00
+0, O000E+00
+0. 0000E+00
+0. 0000E+00
+0, 0000E+00
+0, O00CE+00
+0. 0000E+CO
+0, O000E+00
+0. 0000E+QQ
+0, O000OE+00
+0, 0000E+Q0
+0.0000E+00
+0, QO00E+00
+0.0000E+00
+0. 0000E+C0
+0, O000E+00
+0.000Q0E+CO
+0, 0000E+Q0
+0. 0000E+Q0
+0. O000E+00
+0. O000E+00
+0. O0OO0E+00
+0, O000E+00
+0. OO00E+00
+0. OC00E+00
+0. 0O000E+00
+0, O000E+00
+0. O000E+00
+0. 0000E+Q00
+0. O000E+00
+0. 0000E+00
+0. 0000E+00

+0. 0000E+00

+1.1070E-03
+1.0276E-03
+9.5120E-04
+8.7788E-04
+8.0762E-04
+7.4041E-04
+6.7622E-04
+6. 1504E-04
+5.5683E-04
+5.0155E~04
+4.4914E-04
+3.9955E-04
+3.5271E~04
+3.0856E-04
+2. 6701E-04
+2. 2798E-04
+1.9138E-04
+1.5713E-04
+1.2511E-04
+9.5246E-05
+6.T422E~05
+4.1539E-05
+1.7492E-05
-4.8236E-06
-2.5514E-05
-4. 4684E-05
-6.2439E-05
~7.8884E-05
-9. 4120E-05
-1.0825E-04
-1.2137E~04
-1.3357E~04
-1.4495E-04
-1.5560E-04
-1.6560E-04
-1.7504E-04

-1.8399E-04
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+7.3582E-04
+7.0821E-04
+6.8045E-04
+6.5264E-04
+6.2486E~04
+5.9722E-04
+5. 6979E-04
+5. 4263E~04
+5.1882E-04
+4,8943E~04
+4.6353E-04
+4.3819E~04
+4.1347E~04
+3. 8944E-04
+3. 6614E-04
+3.4362E-04
+3.2192E~-04
+3.0108E~-04
+2.8113E~04
+2.6208E-04
+2.4397E-04
+2.2679E-04
+2.1058E-04
+1,9532E-04
+1.8102E-04
+1. 6769E-04
+1.5530E-04
+1.4385E-04
+1,3332E-04
+1.2370E-04
+1.1495E-04
+1.0707E-04
+1.0001E-04
+9.3746E-05
+8. 8237E-05
+8. 3449E-05

+7.9342E-05

+0. 0000E+00
+0. 0O000E+00
+0. 0000E+00
+0.0000E+00
+0.0000E+0C
+0. 0000E+00
+0. O00OE+00
+0.0000E+00
+0. 0000E+C0
+0.0000E+00
+0. D000E+00
+0. C000E+Q0
+0. 0000E+00
+0. 0O000E+Q0
+0. O000E+00
+0. 0000E+Q0
+0.0000E+00
+0. 0000E+00
+0. O000E+Q0
+0. 0000E+Q0
+0., 0000E+Q0
+0. 0000E+00
+0., OOC0E+00
+0. COOOE+00
+0. CO00OE+00
+0. O000E+00
+0. 0000E+00
+0. O0Q0E+00
+0. 0000CE+0Q
+0. O00OCE+00
+0. 0000E+00
+G.C0000E+00
+0. 00C0E+00
+0. O000E+00
+0. 0O000OE+00
+0. 0000E+00

+0, O000E+00



41 +0. 0000E+00 +0.0000E+00 ~-1.9252E-04 +7.5873E-05 +0. 0000E+00
42 +0. 0000E+00 +0. 0000E+00 ~2.0070E-04 +7.2998E-05 +0.00C00E+00
43 +0. 0000E+00 +0. 0000E+00 -2.0860E-04 +7,0667E-05 +0. 0O000E+Q0
44 +0. O000E+00 +0. 0000E+00 -2.1627E~04 +6.8829E~05 +0.0000E+00
45 +0. O000E+00 +0.0000E+00  -2,2376E-04 +6.7435E-05 +0. O000E+0Q0
46 +0. ODOOE+00 +0.0000E+00  -2.3111E~04 +6, 6427E-05 +0. 0000E+00
47 +0. 0000E+00 +0.0000E+00  ~2.3838E-04 +6,5747E-05 +0. ODOOE+00
48 +0. OC00E+00 +0.0000E+00  -2.4559E~04 +6.5331E-05 +0. Q000E+00
49 +0. Q000E+00 +0.0000E+00  -2.5276E~04 +6.5117E-05 +0. 0000E+00
50 +0. O000E+00 +0.0000E+00 -2.5992E-04 +6. 5037E-05 +0. 0000E+Q0
51 +0. 0000E+0Q +0.0000E+00 -2.6707E~04 +6.5025E-05 +0. 0000E+00
kazi1gin kesit tesirleri ve zemin basinglar:
el% n my qz mnz qy Pk qk
0.00 20.99 3.00 0.00 0.00 0.000 0.000
1
0.00 -21.32 -2.75 0.00 0.00 0.000 0.000
0.00 21.32 2.80 0.00 0.00 3. 606 0.000
2
0.00 -21.60 -2.32 0.00 0.00 3,606 0.000
0.00 21.59 2.28 0.00 0.00 4.758 0.000
3
0.00 -21.81 ~1.70 0.00 0.00 4.758 0.000
0.00 21.81 1.69 0.00 0.00 5.423 0,000
4
0.00 ~21.96 -1.07 0.00 0.00 5.423 0.000
0.00 21.96 1.10 0.00 0.00 5.813 0.000
5
0.00 -22.04 ~0.47 0.00 0.00 5.813 0.000
0.00 22.04 0.36 0.00 0.00 6.016 0.000
6
0.00 -22.05 0.28 0.00 0.00 6,016 0.000
0.00. 22.05 ~0.34 0.00 0.00 6.082 0.000
7
0.00 -21.98 0.99 0.00 0.00 6.082 0.000
0.00 21.97 -0.84 0.00 0.00 6.044 0.000
8
0.00 -21.84 1.43 0.00 0.00 6.044 0.000
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0.00 21.85 ~1.58 0.00 0.00 5.923 0.000
9
0.00 ~21. 64 2.12 0.00 0.00 5.923 0.000
0.00 21.65 ~2.05 0.00 0.00 5.738 0.000
10
0.00 ~21.40 2.59 0.00 G.00 5.738 0.000
0.00 21.40 ~2.49 0.00 0.00 5.501 0.000
11
0.00 -21.10 3.01 0.00 0.00 5.501 0.000
G.00 21.10 -2.97 0.00 0.00 5.224 0.000
12
0.00 —20.;74 3.52 0.00 0.00 5.224 0.000
0.00 20.74 -3.55 0.00 0.00 4.914 0.000
13
0.00 -20.32 3.98 0.00 0.00 4.914 0.000
0.00 20.32 -3.99 0.00 0.00 4.580 0.000
14
0.00 -19.85 4.45 0.00 0.00 4.580 0.000
0.00 19.85 -4.49 0.00 0.00 4.228 0.000
15
0.00 -19.34 4.92 0.00 0.00 4.228 0.000
0.00 19.33 -4.91 0.00 0.00 3.864 0.000
16
0.00 -18.77 5.29 0.00 0.00 3.864 0.000
0.00 18.77 -5.29 0.00 0.00 3.491 0. 000
17
0.00 -18.17 5.63 0.00 0.00 3.491 0.000
©0.00 18.17 -5.64 0.00 0.00 3.114 0.000
18
0.00 -17.53 5.92 0.00 0.00 3.114 0.000
0.00 17.83 ~-5.93 0.00 0.00 2.736 0.000
19
0.00 ~16.87 6.17 0.00 0.00 2.736 0.000
0.00 16.87 -6.17 0.00 0.00 2.360 0.000
20
0.00 -16.18 6.40 0.00 0.00 2.360 0.000
0.00 16.18 -6.38 0.00 0.00 1.988 0.000
21 .
0.00 ~-15.46 6.56 0.00 0.00 1.988 0.000
0.00 15. 46 -6.57 0.00 0.00 1.622 0.000
22
0.00 -14.73 6.72 G.00 0.00 1.622 0.000
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0.00 14.73 -6.71 0.00 0.00 1.264 0.000
23

0.00 -13.99 6.81 0.00 0.00 1.264 0.000

0.00 13.99 -6.81 0.00 0.00 0.915 0.000
24

0.00 -13.24 6.88 0.00 0.00 0.915 0.000

0.00 13.24 -6.87 0.00 0.00 0.576 0.000
25

0.00 ~12.48 6.92 0.00 0.00 0.576 0.000

0.00 12.48 -6.92 0.00 0.00 0.247 0.000
26

0.00 ~11.72 6.93 0.00 0.00 0.247 0.000

0.00 11.72 -6.93 0.00 0.00 0.070 0.000
27

0.00 ~10.95 6.90 0.00 0.00 0.070 0.000

0.00 10.95 -6.90 0.00 0.00 0.375 0.000
28

0.00 -10.20 6.85 0.00 0.00 0.375 0.000

0.00 10. 20 -6.85 0.00 0.00 0.669 0.000
29

0.00 -9.45 6.77 0.00 0.00 0. 669 0.000

0.00 9.45 -6.77 0.00 0.00 0.951 0.000
30

0.00 -8.71 ' 6.66 0.00 0.00 0.951 0.000

0.00 8.71 -6.65 0.00 0.00 1.222 0.000
31

0.00 -7.98 6.52 0.00 ©0.00 1.222 0.000

0.00 7.98 -6.51 0.00 0.00 1.482 0.000
32

0.00 -7.28 6.35 0.00 0.00 1.482 0.000

0.00 7.28 -6.36 0.00 0.00 1.732 0.000
33

0.00 -6.59 6.18 0.00 0.00 1.732 0.000

0.00 6.59 -6.17 0.00 0.00 1.972 0.000
34

0.00 -5.92 5.96 0.00 0.00 1.972 0.000

0.00 5,92 -5.95 0.00 0.00 2.203 0. 000
35

0.00 -5.28 5.71 0.00 0.00 2.203 0.000

0.00 5.28 -5.72 0.00° 0.00 2.425 0.000
36

0.00 -4.66 5.47 0.00 0.00 2.425 0.000
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0.00 4.66 -5.48 0.00 0.00 2.641 0.000
37

0.00 -4.08 5.19 0.00 0.00 2.641 0.000

0.00 4.08 -5.20 0.00 0.00 2.849 0.000
38

0.00 -3.82 4.91 0.00 0.00 2.849 0.000

0.00 3.52 -4.93 0.00 0.00 3.0582 0.000
39

0.00 -3.00 4.61 0.00 0.00 3.0582 0.000

0.00 3.00 -4.60 0.00 0.00 3.250 0.000
40

0.00 -2.51 4.26 0.00 0.00 3.250 0. 000

0.00 2.51 -4.26 0.00 0.00 3.444 0.000
41

0.00 -2.06 3.91 0.00 0.00 3.444 0.000

0.00 2.06 -3.92 0.00 0.00 3.635 0.000
42

0.00 ~-1.65 3.55 0.00 0.00 3.635 0.000

0.00 1.65 -3.56 0.00 0.00 3.824 0.000
43

0.00 -1.28 3.18 0.00 0.00 3.824 0.000

0.00 1.27 -3.19 0.00 0.00 4.011 0.000
44

0.00 -0.94 2.79 0.00 0.00 4.011 0.000

0.00 0.94 ~2.77 0.00 0.00 4.198 0.000
45

0.00 -0.66 2.36 0.00 0.00 4.198 0.000

0.00 0. 66 ~2.36 0.00 0.00 4.385 0.000
46

0.00 -0.43 1.91 0.00 0.00 4.385 0.000

0.00 0.42 -1.89 0.00 0.00 4.573 0.000
47

0.00 -0,24 1.42 0.00 0.00 4.573 0.000

0.00 0.24 -1.46 0.00 0.00 4.762 0.000
a8

0.00 -0.11 0.98 0.00 0.00 4.762 0.000

0.00 0.11 -0.96 0.00 0.00 4.953 0.000
49

0.00 -0,03 - 0.47 0.00 0.00 4.953 0.000

0.00 0.03 -0.50 0.00 0.00 5.146 0.000
850

0.00 -0.00 -0.01 0.00 0.00 5.146 0.000
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