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NOTASYDON:

Ac Beton alan:

AS Cekme donatisi alani

a Uzaklik, dikdortgen beton basing blofu derinligi

b, Dikdtrtgen kesitin genigligi

£ Celigin elastisite modild, 2x10° N/mm2

Fc Betondaki basing kuvveti bilegkesi

f ik Betonun karakteristik basing mukavemeti (28 giinliik
betanun silindir basing dayanimi)

fcd Hesapta kullanilacak beton basing dayanimi

fyd Hesapta kullanilacak gelik akma dayanimi

Mr Kesitin tagima giicG momenti

Ec Beton birim boy defjisimi

écu Betondaki en blylik birim boy defigimi

£S Donati celifindeki birim boy dedisimi

Gg (ekme donatisindaki gerilme

N Dbgeme sayisi

BS Beton sinafa

FYD Celigin akma dayanimi

NAME Hangi dogeme ile islem yapiliyorsa o dogemenin numarasi

P(I) Herhangi bir disemeye gelen yiik

SKW(I) I. dbgeme bati tarafindan sirekli ise SKW(I)= 1
I. dbgeme bat: tarafindan siireksiz ise SKW(I)= O

IDW(I) 1. dogeme bati tarafindan siitekli ise komgu disemenin

numarasi

I. diseme bati tarafindan siireksiz ise IDW(I)= O
SKN(I) I. digeme kuzey tarafindan siirekli ise SKN(I)= 1

1. digeme kuzey tarafindan siireksiz ise SKN(I)= O

IDN(I) I. dbgeme kuzey tarafindan siirekli ise komgu dégemenin
numarasi

1. dogeme kuzey tarafindan siireksiz ise IDN(I)= 0
SKE{I) 1. digeme dogu tarafindan siirekli ise SKE(I)= 1
' I. doseme dofju tarafindan siireksiz ise SKE(I)= O

IDE(1) 1. dégeme dogu tarafindan siirekli ise komgu digemenin
numarasi

I. dbseme dofu tarafindan siireksiz ise IDE(I)= O



SKS(I)

IDS(1)

DLX(I)
DLY(I)
D(1)

DKM(I)

5Kz(1)
TMKA(I)
TMUA(T)
XSW(I)
XSN(I)
XSE(I)
XSS(I)
ASKA(I)
ASUA(I)
ASKW(I)
ASKN(I)
ASKE(T)
ASKS (1)
ASAW(I)

ASAN(I)
ASAE(I)
ASAS(I)

ASIW(I)
ASIN(I)
ASIE(I)
ASIS(I)
ASW(I)

ASN(I)

ASE (1)

ASS(I)

IW

N

1.
I.
I.

digeme gliney tarafindan siirekli ise SKS(I)=z= 1
digeme giliney tarafindan slireksiz ise SKS(I1)= O

ditgeme giiney tarafindan silirekli ise komsu disemenin

numarasl
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digeme gliney tarafindan siireksiz ise IDS(I)= O
digsemenin Lx mesafesi

désemenin Ly mesafesi

dogemenin kalinlifa

katsayisi

katsayisi

disemenin klsa.aglkllk moment i

digsemenin uzun agiklik momenti

dogemenin W mesnet momenti

dﬁgemenin N mesnet momenti

diogemenin £ mesnet momeﬁti

dogemenin S mesnet momenti

dogemenin kisa acgiklig: boyunca denatisi

diogemenin uzun agikligi boyunca donatisa

. digemeye batidaki dtgemeden gelen mesnet donatis:

dogemeye kuzeydeki dosemeden gelen mesnet donatisi
dégemeye doGudaki dtgemeden gelen mesnet donatisi
dogemeye giineydeki désemeden gelen mesnet donatis:

dogemenin pliyesinden dolayi W mesnedinde mevcut

donata

I.

ddgemenin pliyesinden dolay:r N mesnedinde mevcut

donata

I.

ddgemenin pliyesinden dolayi E mesnedinde mevcut

donati

Ie

diosemenin pliyesinden dolayi S5 mesnedinde mevcut

donatz:

I.
I.

I.

. dogemenin

dbgemenin W mesnedi ildve donatisi

dosemenin N mesnedi il&ve donatisi
dégemenin E mesnedi iléAve donatisi
dégemenin W mesnedi donatisi

meshedi donatis1

W
N
£

dégemenin S mesnedi iléve donatisa
W
dogemenin N
E

mesnedi donatisi

dosemenin S5 mesnedi donatisi

Digemenin W mesnedindeki donati araiiga

Dogemenin N mesnedindeki donati araliga

X : .



1E
15
AXP(I)
AXD(I)

AYP(I)
AYD(I)

AXW
AYN
AXE
AYS
ATX
ATY

ATPX
ATPY

Digemenin
Disemenin
Dosemenin

Dogemenin
miktari

Dogemenin

Diigemenin

- miktarz:

Dégemenin
miktari

Dogemenin
miktari

Digemenin
miktara

Dogemenin
miktarz:

Ddgemenin

Digemenin

> o N m

- >

mesnedindeki donati araliga

mesnedindeki donati aralaifi

yinindeki

yoniindek i

yoniindeki

yBniindeki
yonlndeki
yonindeki
yinindeki
yoniindeki

yonitindeki

yénindeki

pliyesinin

kg. olarak miktarz

diiz donatisinin kg. olarak

pliyesinin

kg. olarak miktara

diiz donatisinin kg. olarak

mésnedinin
mesnedinin
mesnedinin
mesnedinin

kg. olarak
kg. olarak

kg. plarak donati
kg. olarak donati
kg. olarak donatz
kg. olarak donati

toplam donat:i miktari

'toplam donat: miktara

Sistemin X y@nilindeki kg. olarak toplam donati miktari

Sistemin Y yoniindeki kg. olarak toplam donati miktari
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0ZET

Mihendisin esas gfrevi, saglikli, tutarl:i bir sistem tercihi
ile birlikte, dayanim ve fonksiyonellik acisindan en ekonomik gozlimin
bulunmasi ve bunun geredi gibi uygulanmasidir. Fakat glinlimiizdeki bir
cok milhendis ne tasarim'a nede uygulamaya yeterince efilmemekte, efi-
lememekte; rutin Statik-Betonarme hesaplar iginde bogulmaktadir. Bu
agxr ylkin blylk Ol¢lde azaltilmasinan bugln icin tek ve en kestirme

yolu bilgisayarla hesap ve projelendirmedir.

GUnﬁmUzde'bu amagla kullanilan ve piyasadaki mevcut programlar,
bir paket program niteligi taglr.' Paketteki programlar arasindaki da-
ta alig verisi ise; operatdr tarafindan bir onceki programdan alinan
giktilarin veya elle h321rlénan yehi datalarin ekrandan yeni bilgi
olarak tekrar tékrar'gifilmesiyle gergeklegtirilmektedir. Zira bu pa-
ket programlarin igletilecefjli bilgisayarlar genellikle dar kapasiteli

ev-oyun tipi bilgisayarlardir.

Piyasadaki durumu ingaat mihendisligi agisindan irdeledigimiz-
de; betonarme yapi projelerinin diizenlenmesinde kullanilan paket prog-
ramlar TS ve benzeri bir kalite denetim belgesinin olmayisi, ayrica bu
programlarin bilingsiz kullanimi olayln boyutlarin: degigtirmektedir.
Bilgisayar kullanimina bu agidan bakildiginda topluma yarardan cok za-
rar getirmektedir. Ciinkii satilan programlarin hangi kabul esaslarina
dayaﬁalrllarak hangi agamalardan gegtigini irdelemeyen kullanici mihen-
dis sadece operatdr durumuna dismekte, mihendislik 6n sezisini ve insi-
yatifini kullanamamaktadir. Ingaat Mihendisleri Odasina gtinderilen
bilgisayar destekli projelerde ise, kullanilan programin neyi nerede
nasil yaptigi belli bir standarda gore, ayrintili olarak verilmedigi

igin incelemede gigiuklerle kargzlagllmaktadlr.

Bilgisayarin meslek grublarina ydnelik ideal ¢Gzime esas olacak
sekilde kullaniminin saglanmasiy Tilrkiye capinda betonarme proje mihen-
disligi igin yeni nesil bilgisayarlarda yaygin olarak kullanilabilecek

bir programin geligtirilmesi bugin igin Snemli bir problemimizdir.



Problemin ¢dzimi igin, hem akademik formasyona, hem betonarme yap:
elemanlarinin davranigina ve 15-500'e ve en onemlisi de uygulamaci-
projeci meslektaglaramizin beklentilerine yeterince hakim bir program-
lamac: kadionun yetistirilmesi gerekmektedir. BBylesi bir ¢bziim igin

agagidaki kriterlerin mutlaka dikkate alinmasi elzemdir:

- Betonarme davranisinin her safhada dikkate alinmasi,

- Hedef projeci mihendis kitlesinin satin alabilecegi
bilgisayar kapasitesinin olabildigince kullanilabil-

mesi,

- Uygulamada sik karsilasilan fakat farkli problemlerin
tiumine uygulanabilecek esnek, data hazirlagi kolay bir

programlama yaklagimi benimsenmelidir.

- Program geligtirme sliresi iginde ongortilen sistem ozel-
liklerinin hedef miigteri kitlesi iginde yayginlagmasi
olayil dikkate alinmali ve buna gdre olaya dnceden ted-
bir alarak yaklasmalidir (Bzellikle bu husus, calis-

mamizin en Snemli amaclarindandair).

Meveut programlarda hesap ytntemi olarak, genellikle elastik
yontem (emniyet gerilmeleri yontemi) tercih edilmigtir. Tagima glci
yonteminin avantajli ydnleri bugiin malesef ingaat mihendislerince de-
gerlendirilmemektedir. Elastik ydntemin yayginlagmasi, terkedilmemesi-
nin sebeblerini gdyle siralayabiliriz;

1- Uzellikle birgok mihendis tarafindan tagima glcl yon-

temi bilinmiyor.

2- Blastik yontem aligkanligini sirdirmek isteyen mihen-
disler, tasima giicli yonteminin Odrenilmesi olayina,
"bizim igin gereksiz, c¢ok teorik galigiliyor" gibi so-
yut, hissi gerekgeler ile karsi gikmaktadirlar (Oysa
durum bunun tersidir. Yani emniyet gerilmeleri yotnte-
mi degil, tasima glct yGntemi deneysel olarak kanitlan-
mis ve daha gergekgidir. Emniyet gerilmeleri yontemi

ise daha gok istatistiki bir yaklagimdan gikarilmigtir).
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3~ Flastik ybntemin hesap adamlari literatiizde tablolar

vasitasiyla daha ¢ok kisaltilmastir.

4- Malzeme agisindan tasima glcl ybntemiyle yapilan he-
saplarin gerektigi gibi uygulanamadifi savunuimakta-
dir. Oysa malzeme kalitesi hesap yontemi ile ilgili

degildir.

Tlm bu yanligs deferlendirmelerin asli astari olmadifjz gibi, ta-
gama glicli yontemi gergekgilifinin Gtesinde kesit hesaplarini gok ki-
saltir ve kolaylastirair. Bu yiizden bu galismada, betonarme bir yapz
projesi icin gerekli hesaplarin tagama glcli yontemi ve yeni nesil bil-
gisayarlar ile ¢OzUminid hedef alan bir programin diseme hesaplar: aga-
masi ele alinmigtir. Geligtirilecek bu hedef programda bilgi (retimi
ve aktarimi ile komple ctizim bilgisayar tarafindan yapilacaktir ve ¢t-

ziim bu agamada elde edilecektir,

Programin ¢dzdigl kirigli digeme sistemlerinin ¢dzimi icin
15-500 ile verilen yaklasik yontem esas alinmigtir. T5-500'de verilen
bu katsayilar akma gizgileri teorisi ile Westergard tarafindan bulun-

mugtur.

Akma gizgileri bir diisemenin nihai durumda ki kritik yikin be-
lirlenebilmesini saflayan defiisik diseme sistemlerinin gocme mekaniz-
malarini belirler. Dogeme, ilk gatlaklar clusuncaya kadar dogrusal
elastik bir davranig gdsterecektir. I[lk gatlaklar klasik plak teori-
sine gbre momentin maksimum oldu@iu kesitler boyunca baglayacaktir.
Catlaklarin olugmasi ile o bdlgenin egilme rijitligi azalacafjindan,
moment dagilimi plak teorisinin verdifi dailimdan sapmaya baglayacak-
tir. Yiikin daha da artmasiyla kritik kesitlerde donata akacak, gat-
laklar ilerleyecek ve azalan rijitlik altinda moment dagilimi plak te-
orisinin verdigi dederlerden ve dagilimdan uzaklagacak, plastik mafsal
durumuna gelen kesitlerde efjriligin hizla artmasina ragmen, moment sa-
bit kalacaktir. Bu sirada dogsemenin ortasinda olusan gatlak kenarlara
dofiru ilerleyecektir. Donatidaki akma durumu da gatlak gelisimine ben-
zer bir geligim giistererek ortadan kenarlars dogru ilerleyecektir. Ak-
ma kenarlara ulagti@inda, kenarlar boyunca clugacak mesnet akma gizgi-
leri ile birlegecek ve mekanizma durumuna donlisen dogeme artik daha

fazla ylik alamayacaktir. Ddgemenin tagiyabilecedi nihai yikin (Pu)
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belirlenmesi igin bu mekanizma durumunun &nceden tahmin edilmesi gere-
kir. Kritik akma g¢izgisi modeli belirlendikten sonia Ener ji ve Denge
yvontemi olarak jiki dedigsik yoldan P bulunabilir. TS 500'deki katsa-
yilar ise (Pd: 1,4 Igss * 1,4 Oap * 1,6 s ) yaklasik yiik kabuli

ile Pu nihai yikinin ve CxP x12 formulu ile momentlerlnln bulunablle—

d
cedini ongdrmektedir.

Bu galigmada TS 500 katsayilarindan Taydalanilarak didseme c¢dzii~
miine gidilmistir. Illinois Universitesi'nden dal désemeler Uzerinde
vapilan deneyler Prof. Westergaard'in gelistirdigi ve 75 500'de benim~
sedifi, bu kullanimi cok kolay katsayilarain oldukga gergekei bir yon-

tem oldugu ispatlanmistar.

Birinci bdlimde: Akma L{izgisi Teorisinin esaslari anlatilmastar.
Dogemelerin mesnetlenme ve yiik durumlarina gire muhtemel akma ¢izgisi
modelleri verilmistir. Kesit hesabi ile ilgili esas kabuller ozetle-

nerek bdlimin sonunda da TS 500 yéntemine gire drnekler cozidlmistls.

Ikinci b&limde: TS 500 yontemine gdre digeme sisteminin progra-
m1, akis diagrami ve gerekli agiklamalar verilmistir. Birinci b&liim-
de el ile ¢bziilen drnekler ikinci btlimde bilgisayar ile gdziilmis, ge-

rekli deferlendirmeler yapilmigtar.
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SUMMARY

In this dissertation thesis, a computer program is developed
to design reinforced concrete slabs. The program retains the moment
12 formule. These coefficients are

designx short
tabulated by Westergaard using the conclusions deducted from Yield

coefficients of M= CxP
Line Theory applications.

During last decade, in Turkey, small size computers (called
"Home Computers") and simple BASIC computer programs for them are ge-
nerally used to design of reinforced concrete structures. These sys-
tems' RAM memories don't exceed 128 256 K limit. These programs reta-
in working stress method an they require data input labour at each
stage (slab analysis; beam loads-column design loads, and sections;
frame analysis for vertical and lateral loads; and superpositions and
calculations of reinforcement of the sectionsj; etc). Naturally, this
big-size data input and data preparation work is verey boring. In
such a case, computer is simply used as a calculator, beside the engi-

neei is employed as an operator.

Now desk top business computers (IBM PC, PC-XT, PC-AT and equ-
ivalents) are widely available than ever before, to develope more sop-
histicated programs for the analysis of reinforced concrete structures
in according to the new Turkish code of practice, TS-500. These com-
puter systems can handle advanced computer languages (FORTRAN, PASCAL,
COBOL,...) and big programs which may have a hundred modules or more

for example.

As a result of recent advancements in the area of reinforced
conciete design, ultimete state concepts are now dominated in our new
code (TS-500). Therefore programming efforts in this dissertation
thesis, is a contribution to develope such an advanced fortran program
in according to 75-500. In this work, the first step of design of a
RC structure, the slab analysis and calculation of reinforcements is

per formed by means of the program in a IBM PC-AT system. The programe
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also gives the reinforcing steel amount of the slab considered and

thus cost comparion of different kind of reinforcements is available.



BOLOM 1

GIRIS

Betonarme yapilardaki kiris ve diigseme gibi yatay tagiyici ele-
manlar, uygulanan disey yilkler nedeniyle egilmeye galigirlar., Yikle-
meye ve sisteme bafli olarak da bu tir elemanlarin kKesitlerinde, egil-
meye ek olarak kesme kuvveti, burulma momenti ve eksenel kuvvet meyda-

na gelebilir (1).

Burada tncelikle dtgeme tiplerinden, betonarme dbgemelerin iki
y&nli eﬁilme altindaki kairilma davranagsini agiklayan "akma gizgisi me-
todu" ndan, basit edilme etkisindeki dtgemenin davranigi anlatilacak-
tir. Sonug olarak da T5-500 ydntemine gtre bir betonarme dogeme siste-

min bilgisayarla analizi verilecektir.
1.1 Betonarme Diogeme Tipleri

Betonarme yapilarda, dosemeler alt ve list yilizeyleri paralel ve-
yva yaklagik olarak paralel olan dﬂzlem.ta§1y1é1 elemanlardir. Dbgeme~
ler betonarme kiriglerle, yifma duvarlarla, perdelerle, direk olarak
kolonlarla veya dolayli olarak kolonlarla mesnetlendirilebilirler (Se-
kil 1.1).

Betonarme ddsemeleri gegitli kistaslara giore siniflamak mimkiin-
diir. Dogemenin plak veya sik yerlestirilmig kiris olmasina gtre bir
siniflandirma yapilacak olursa digemeler;

a. Kirisli dogemeler,

b. Kirigsiz ddgemeler,

. Digli dogemeler,

d. Kaset digemeler

olarak grublandirilabilir (Sekil 1.1).
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1.2 Digem

elerin Gogme Mekanizmasinin Belirlenmesi

Gunimizde genellikle bilgisayarla g¢ozime giden matematiksel me-

todlar gok zor plak problemlerini cok hassas ¢bzebilirse de, aYilca

hesaplarin sonuglarinin kontrol edilmesi igin de, basit analitik acik-

lamalar gereklidir. Plak akma gizgisi snalizleri, iste biiyle bir alter-

natif hesap teknidi olarak @nemlidir. Bu metod 6zellikle betonarme

plaklar icin gok kullanilar.

Kirilma Cizgisi Teorisinin Kabulleri

1.

Gogme tehdidi sbz konusu ise, akma ¢izgileri max. mo-

ment boyunca olugur.
Akma gizgileri diiz gizgilerdir.

Akma gizgisi boyunca sabit nihai momentler gergekle-
sir.
Akma ¢izgisi boyunca biyiik deformasyonlarin olugtur-

dufju rijit govde hareketlerine gore plak pargalar

igindeki elastik deformasyonlar ihmal edilebilir.

Miimkin olan cok say:idaki gtgme mekanizmalar:i iginde
bir tanesi en disiik qigme yiki ile ilgili olan &nem-
lidir. Bu durumda akms cizgisinin durumu (kritiktir)

optimumdur.

Akma ¢izgisi kritik pozisyonda oldufunda sadece nihai
edilme momenti vardir (Fakat, burulma momenti, kesme

kuvveti yoktur).

Burada dogeme de sabit kalinlik, donatilarin her iki ybnde de ayni ol-

dudu kabul edilmigtir. Genel olarak:

Ankastre mesnetler boyunca, negatif akma gizgisi geli-
sir.

Akma ¢izgisi komgu plak pargalarinin donme eksenleri-
nin kesigiminden, boyunca gecger.

Mesnet cizgileri genellikle dtnme ekseni gibi galasar.

Plaklardaki rijitlifin artmasi akma ¢izgisinin gelisgi-

mini davet eder.
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Akma ¢izgisi metodu nihai tagima kapasitesi ile ilgilidir ve

plaklarin muhtemel bir gbigme, hassasiyet durumunu dikkate alar.

Stutgart Teknik Universitesi'ndeki Mérsch, Bach ve Graf tara-
findan elde edilen test sonuglaraini kullanarak, ilk once Ingersiev
plaklarin nihai yikleme dizaynlarina analitik bir yaklasim tiiretmig-
tir. Johansen, plaklarda, kiriglerdeki plastik mafsallara karsi gelen
(iki boyutlu olan) akma cizgisi kavraminmi isin igine sokarak betonarme
plaginin yapl cevresini ve kirigin njih2i yikleme analizlerini geniglet-
migtir. Elastik olarak deforme olmug plagin deformasyonunu hesaplamak
yerine, akma g¢izgisi analizi mimkitin olan biitiin kirilma durumlarini
aragtirir, bunlardan kritik veya nibai ylkleme diye adlandirilan en
kiiglk ylike sahip alani arar. Sonra da plagin yikini artirip, yikilma
durumuna ulastiginda, akma cizgileri max. pozitif ve negatif moment ke-

sitleri boyunca uzanir. Bu akma gizgileri betonu diizlem pargalara ayi-

rir.

Y

Niiniiine

__pozitif akma c¢lzgisi

A

- y = negatlif akma cizgisi
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Akdeniz Univarsitesi
11 Rektoriddu Kowphanesi

Demiisas No. _QQL

Akma cizgileri arasindaki bu pargalar (plastik mafsallar arasin-
daki kiris parcalarina benzer gekilde) rijit cisim hareketi ile ddner.
Gercek kirilma durumu bilinirse, kritik yiikleme virtiel is veya denge

sartlarindan bulunabilir.

Akma gizgisinin baglangici ve gelisimi, désemenin gdgme mekaniz-

masini tayin eder.

Kirislerin ve ddgemelerin bir biitlin olarak gdgmesinin incelenme-
si gok karmagiktir. Ciinkii bu durumda kiriglerin plastik mafsallarinin

verlestirilmeleri plaktaki akma g¢izgilerinin yerlesimini gok etkiler.

Komplex akma gizgisi modelleri bilgisayar kullanarak da hesapla-
nabalir. En yaygan plak problemleri igin akma ¢izgisi ve nihai moment-

leri ekte sunulmugtur.
1.3 Basit E&ilme Etkisindeki Diseme Kesitlerinin Davranig:

Basit donatili dokdortgen kesit, bir kirig veya genisligi 1 m
alinan bir digeme olabilir. Basit egilme altindaki bir kirig veya di-
gemenin tagima glicl denklemlerini gikarmadan once, bu tir elemanlarin

yiik altindaki davranigindan bahsedilecektir.

Betonarme kirig veya dosemelere yerlestirilen gekme donatisi ki-
rigin veya dbgemenin gatlamasina engel olamaz. 5@z konusu sistemlerde
cekme b&lgesindeki ilk gatlaklar, en dis gekme lifindeki birim uzama-
nin, betonun c¢ekmedeki birim deformasyon sinirina ulagmas: ile olusur.
Deformasyonla hesap pratik olmayacagindan, gatlak olugmasi, en dig lif-

teki betonun egilme-gekme dayanimina erismesi olarak tanimlanir.

11k gatlaklar momentin maksimum oldufu b8lgede clusur. Bu cat-
laklar kileal dizeydedir ve goriilmeleri son derece zordur. Yik arttik-
¢a gatlaklarin boyu ve genigligi de artar. Hatta yeni catlaklar da

goriilebilir.

fatlak genigliginin en alt diizeyde tutulmasi nerviirli donati ile
mimkiindiir, Nervirld donatinin kullanildig: sistem ile diz ylizeyli do-

natinin kullanildigi sistem karsilastairaldifinda; nerviirlii donati
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ile saglanan daha iyi kenetlenmeden dolayi diz yiizeyli donatiya oranla

gatlak sayisi artmakta, ancak genislidgi azalmaktadir (Sekil 1.6).

L v

Sekil 1.5 Kesitte diz ylizeyli donati kullanilmasi halinde
moment bdlgesindeki gatlaklar

S S

P e LA NS corerd e

sekil 1.6 Kesitte nerviirii donat1 kullanilmasi halinde
moment b&lgesindeki catlaklar

1.3.1 Uolu Digemelerin Elastik Davranisi
Basit mesnetli bir diseme {zerine yerlestirilen yayili yik, do-

gemenin bir ganak geklinde deforme olmasini saglar. Bu olay esnasinda

mesnetlerin agiklik boyunca gokmedifi kabul edilmigtir (Sekil 1.7).

Sekil 1.7 Basit mesnetli bir dosemenin deformasyonu
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- Uygunluk sarilara nedeni ile A-4 ve C-C kesitlerinde

elde edilen maksimum ¢Bikmeler ayni olmalidar, 2 o
C-C kesitindeki agiklak, 1u, A-A kesitindeki agiklik-
tan daha fazla oldufundan, A-A kesitindeki efirilik
(dzy/dxz), C-C kesitine kiyasla daha biiyiktiir. Bagka
bir deyigle, kisa kenar boyunca, uzun kenara oranla
daha biyik egilme momentleri meydana gelir.

- §ekil lizerindeki es-sehim egrilerinin incelenmesinden
veyz kesit A-A ile B-B'nin veya C-C ile D-D'nin kargi-
lagtaralmasindan, kisa veya uzun aciklik boyunca olu-
2an momehtierin, ortadan mesnetlere dofru adzaldigi go-

il

1.3.2 {6gemelerin Nih8i Limit Durumdaki Davranigi, Hesap Yon-

temi, ¥esit Hesab1l Varsayimlari

Nihai limit durum hesabi ig¢in gerekli denge ve uygunluk denklem-

leri su varsayimlara dayandirilir:

- Kesitteii birim gekil dedigtirme dagilima dofrusaldir.

(Bernoulli prensibi).

~ Donatidaki birim sekil degistirme ayni diizeydeki beton
birim gekil defjistirmeleri ile aderans sebébi ile &z-
degtir (uygunluk garti).

- Nihai timit duruma varildiginda en ug lifteki en biyik
beton'birim kisalmasi E:cu= 0.003 alinacaktir. Bu de-
fer, bar: memieketlerde, trnefin Almanya'da § _ 0.0035

: - cu
alinmaliidiz.

- Dongdy gelidinin gerilme-birim gekil defistirme diyag-

X
ram! idesl elastik-ideal plastiktir.

Bagka deyimie, donati geligindeki gerilme sbyle hesap-

lanir:

O g E X 58 £ fyd E = 2x10° N/
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- Betonun cekme dayanimi ihmal edilir.

~ Betonarme kesit nihai limit duruma vardifjinda, Hooke
Kanunu ve dolayisiyle Navier Hipotezi gegerli dedil-
dir, yani artik gerilmeler birim gekil degistirmelerle
dofrusal orantili dedildir. Beton basing bSlgesindeki

gerilme dagilimi parabol-dikdortgen veya dikdortgen

alinabilir.
O} g
Ed7——1 fcd- T
| t !
I ( | i
. | n ;
i : i +f_ : L L
_ 0002 = 00035 0150003 0003
SR -
a)Gergek G- 6 diagramt = b) CEB Kabull c) TS500 Kabull
sekil 1.8 - diagram: '

Biiylk eksantrisite durumlarinda, beton basing btlgesindeki ge-
rilme da§111m1, heSaplarda kolaylik saglamak amaciyla, derinligi ta-

rafsiz eksen derinlifinden az olan bir dikddrtgen kabul edilebilir.

Boylece dofrusal olmayan bir dagiiim, ayni alani ve ayni agirlik
merkezini veren bir dikdortgenle degigtirilmis olmaktadair. Deneyler
sonucu beton basing dagiliminin biitin zelliklerinin kl’ k2’ k3 gibi
3 katsayi ile belirlenebilecedji kanitlanmistir (Sekil 1.9).

k.= Ortalama basing gerilmesinin maksimum gerilmeye ora-
n: veya dikdirtgen dagilim igin dikdSrtgen derinligi-

nin tarafsiz eksen derinligine orani,

k,= Beton basing bilegkesinin digeme Ust yliziine mesafe-

sinin tarafsiz eksen derinlidine orani,

k.= Maksimum basing gerilmesinin beton basing hesap daya-

nimina oranl.

2 ..
f o £ 25 N/mm igin

kyxks= 0.72 , ko= 0.425

Dikdbrtgen iging

k3: 0.85 kl: 0.85



f
0003 | ks fed Lka cd
' -
; S A
, kzx = a/2
— - =
) ° —“_—~“_—-% jﬁ k3%dbw
TARAFSIZ EXSEN E . . Fé :k3 Ed_bwa L
N y - .
/ Fo =Kqkakgb X
£ e Ge |- | i
s eden /L-_S > 7 ) ‘__g—"FS:ASéG—S : G_S_ES \(fyd
4o bw
f [ i Ll | [ i _
KESIT BIRIM $EKH_ DEGI$TIRME GERILMELER VE 1IC KUVVETLER

sekil 1.9 Birim sekil defjigtirme-gerilmeler ve 1¢ kuvvetler

1
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— 9E N/ 2
Fe » 25 N/mm”™  iging
klxka U,72—\fck-25)x0.051
- — - 17
ko= 0.425-(F , -25)x0.003
DikdBrtgen igin;
kS: (.85 klz U.85a(fcke25)x0.006
Tabio 1.1 Beton siniflarina gore ki degerleri
Beton
sinify  BS5S1Z 8516 0520 W BSZ5 W BS30  BS35 BS540 B545 BS50
k1 0.85 ¢.8> 06.85 0.85 0.82 0.72 0.76 0.73 0.70

1.3, 53
Agafidaki kesit hesabi, bw: 1.0G m genigligindeki bir dogeme ke-

siti icin geceriidir (Sekil 1.10).
€ = 0.003 ve & £ alinmaktadair.
. 5 8Y

£ -t
c cuy

Izdigiim denge denklemi:
xb xa= A xf
W s” yd

n
o $.85 fcd
buradan
o A‘vad- f/d
iz e L —- = 0,59 ¢ xdx —te-
Z 2x0,85 fcdx“w 5 fcd
3 l. Eﬁd o As
Z e oy el z ——=— donati ylzdesi
[+4 ¥ p
d 0.85 } Fed f wad

ve

Moment denge Jeﬁklemi,
= A xE JR S
i Asxfydx(d 5

L o
Lr_ Asmrydx

d

veya

f
TP x(1-0.59 ._._X
N Asxfydxdx(l g.5 xfx ch

]

2 .
i1 = h xd"xPx ;
Jr wad %J>fydx3
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Tyd
= 1—0.59X§X Fo
cd

I
ks ——etr yazarsak
gxfdeJ
b xd2 kexit
W F
Mr: P— ve d= 5
W

Donati yiizdesi sdyle yazilabilir:

f
C « ed
£s+,EBI fyd

f: 0.7225

1.3.4 Cift Y8nde Caligan Diégemeler Igin TS500 Katsayilari

T5 500 yontemi, ACI tarafindan 1971 yilina kadar, otuz yildan
fazla bir siire kullanilmig bir metodun gok az degistirilmig geklidir.
Cift dogrultuda galigsan dBgemeler gibi son derece karmagik bir sorunu,
basite indiren bu gergekgi ybdntem, onceleri glvensizlik yaratmistair.
Yontemin esasi dogemedeki birim geniglige digen momenti asadidaki denk-
lemle ifade etmek, lu/lk oranina ve sinir gartlarina bagli C katsayisi-
nin saptanmasi igin bir tablo vermektir (Tablo 1.2). Denklemde q birim
alana diigen yliktir.

2

M= quk

Yontemin bu kadar basit olmasina ragmen, bu sekle sokulugu hicte
kolay olmamigtir. 1920-1925 arasi Prof. Westergaard siirekli dosemeler
icin elastisite teorisine dayanan yaklagik bir ¢ozim getirmistir. Hate~
mat iksel ve hayli karisik olan bu ybdntemle simir gartlari, giz sayisi,
1u/lk oranl ve vyikleme gekli defigik ylizlerce doseme cOzen Westergaard,
bu sonugiardan esinlenerek ve en kritik momentleri esas alarak dahiyane
basit bir tablo hazirlamigtir. Oaha sonra yaptifi bazi model deneyleri-
nin 1s1§2 altinda katsayilari degistirerek Tablo 1.2'in esasini tegkil
eden katsayilari elde etmigtir. Daha sonralari 1960-1970 arasi Illinois
Universitesinde siirekli diogemeler lizerinde yapilan deneylerde bu yonte-
min, ¢ok daha ayrintiya inen ve dolayisiyla karmasik olanlardan daha ger-

cekei oldugu kanatlanmigtir. Biitin bu nedenlerle TS 500 yontemini
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basitligi nedeni ile gergekc¢i saymamak hatadir. Goz agikliklarinan
birbirinden fazla farkli olmadigd:r durumlarda bu ydntem glivenle kulla-
nitlabilir. Burada hemen hatirlatmak gereklidir ki, stz konusu ydntem

ancak kirig veya duvarlara oturan digemeler igin gereklidir.

Acikliklar farkli oldugju takdirde, her dogemenin mesnet momenti
Tfablo 1.2'den alinan katsayilarla ayr:i ayri hesaplandifindan, ayni mes-
net igin iki de§igik moment elde edilebilir. Bu gibi durumlarda da
fark az ise (N%dr;;U,BeeMmax) bilylik momentin alinma%1 yeterlidir. Far-
kin fazla oldufju durumlarda ise, aradaki farkan 2/3 {i dogemelerin re~

latif rijitliklerine gbre dagitilmaladir.

Tablo 1.Z2"'den alinan katsayilarla hesaplanan momentler orta gerit
igindir. Kolon geritlerinde bu momentlerin 2/3 {i bulundugu kabul edi-
lir. Ancak bu pek nadir olarak dikkate alanir, g¢linkii pkatikte orta se-
rit igin hesaplanan donati aynen kolon geritlerinde de devam ettirilir.
Donatinin kolon geritlerinde azaltilmasi belki ekonomiktir ama pratik

degildir.



Tablo 1.2

— DEl Keparmea~ Marmug Cilt Ynoe Dananh Dikdirigen Maktaan Moment & Ka

lsayuar
Uaznn Ak
Kisa Aotk Dofreltusunda Moment Ik an"l'\l"
Plmn Masnet Sekil Katsneiian _ tusunda
Her iml
m=12 1.1 1.2 | i} 14 15 175 2 icin
Dort kenar surekli
Nertlf moment sorekli ko, 0013 ooie | 00157 ool  poss 0,553 00T o2 anus
3
: i moment  spkhk orta- 0.025 0024 00341, 0038 iM% D15 .o 0,652 0,005 .
DB eenar rureksiz (kisa veyu i
I urun! p
al Rocatl moment aorvekl! ftennr- || 9012 617 G052 6,057 003! 8055 GoT5 0025 604 =
e
! LE%:) o
] Pesntt moment asklik ortn o3 o.00n 0040 0,043 o013 onin G 0054 n0 T
i 30 14 [ e . ] LE
: i Tk Remgn leenar sireksis : i
] [ Moeadt momeni swiekii e 0,0 005 0049 9,070 0,073 s plngs 5019 f’
] al pards e ™~
X i mement ogikii reta no7 D02 on17 0,050 0,953 0032 fnoa0 oo s ™
; !
1 I UES .7
i - i Biea Tiener sirvexsiz i
wemitit moment  stireklt ke- 0070 0.6t nocn | oocn 0071 0,073 [Jayel 0031 —_ ;:'.,
i
£ . | =
Pos momesl agkbk oria- .01 o040 0049 0.051 0.053 0.050 053 on:g 094 .
g I =
i
Iei krva wenar surck .
Mertlt nomont  sirekl je. — — — — o - — — anns :_
5 narda : i |-
Pl mamant acklh orfa- o3 G053 oean 003 0.0%0 0,071 a7 D053 nois I""
ERRIN
Trenar surelisin thir isa veva ]
uzam Jeenar surekd Lt :
¢ Megalll moment surekl!  je. nh5e 055 o.071L I [+Xirrs o001 0.085 0092 0,683 905 =
n i vl
eritit moment  noilkbi orin- a4 0.049 QO35 [ GO0 0081 0084 G030 0.074 amme 5:-3
spain ¥ . Py
DArt kemar surnicsiz
1 Poritit moment. seikik  orla- 0,050 0,057 opsz | 0067 0071 0.07% 0,001 0,083 0.050
mmda :

FMOT - o unun kTnaTin Kist fepprm oran), mo o= !r-"]x
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1.4 E1 Ile Urnek Cézimler

1.4.1 drnek 1

gekil 1.1% Ornek 1 kalip plani

| | e
D101 D102 D103
h=12 h=12 h=12
Cio
Te RN
~F | ~r
- g"‘
[ D104 D105 D106 ™~
h=12 h=12 h=12
[
SR
Qlo
. —
20 430 201}, 410 120 430 20,
: T
110 450 wi 430 i 450 10']
t *
BS16  S$220
P=104 KN/M
h=120mm
d:lOOmm
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1411 Diseme Statik Degerleri

D6 Kisa Vonde Uzun Yénde .-
?‘\fjme Lim Pozitif Negatdf Pozitif Negatif
C (m) CK1 | M ckz | X ck3 | M ICk4 | X
X 1450
101 10410039 |8 213 |0 052 (10909 |0.037 |7792 |0 04970319
Y |47
X 14.30 .
102 1090 035 |6.653 |0.047 |8 342 10.031 5. 961 [0.041|7 8%
Y 14.70
X 1450 .
103 v 470 704 \0.039|8.213 |0.05210.90910.037\7.792 0.04310.319
X 1450 ‘ . , .
104 105|0.040\7.596 |0.053 | 10,096 0.037 |7. 115 |0,049\9 423
Y (430
X 430
105 v 123 7100|0031 15961 |0.042\8 076 |0 031 |5 961 |0.041 7 E84
.30
X (450
706 vy {05 |0 04017.596 10.053 |10.096\0.037 |7 1{5 |0.043.9 423
30
|

144 2 Déseme Donatt Tablosu

“ Secilen Donats
D(iffgm (ﬁ,) m f};’u,,,; m | K (ﬁ;‘,,z) Diiz Pliye
fof X .50 10492{3 0821 095 | 451 pE/22 $6/22

Y |4.70 7.79210.778 | 0.951| 429 #6/23 $6/23
fop X 1470|6653 0665 0963 | 362 de/27 | peiz7
Y 47 59611059 | 0.967| 323 B 6/30 & 6/30
103 X |4 %0 104 8.2/310824 (095 | 451 pe/22 06/22
Y 470 779210779 |0 951 | 429 ¢6/z3 PE/23
Yy X |45, , " 7.715 |0 712 {0,956 | 389 pE/25 ¢6/25
Y |430 7.596 10759 |0.947 | 416 PE/24 BE/24
‘05 X |4 30 . 5961 |0 596 |0 967 | 323 $6/30 ‘ 830
v 14.30 5 96{10.596 |0.967 | 323 P6/30 ¥ 6/30
106 X 14.50 ‘05 7.5 0712 0 956 | 783 b6/25 fEe/25
Y 1430 759% 0759 0957 1 416 $6/24 ge/24




23

P By | K| 55| it | e | (et Seilen
Xtpi-tos 1.8 925 |0 992 |0.943 | 551 407 147 $8/33
Xz 03 |9 925 |0.992 | 0.943 | 554 407 747 pE/33
Xtot-104 |9 671 |0 967 |0 943 | 546 | 423 /26_ $6/39

Xypz-r05:17 664 |0.768 |0 855 | 432 323 %0_9 gE/50
Xpoz:q06 | 9.671 10967 | 0943 | 548 423 726 #E6/40

X 104, -/05 | G063 | O 906 | 0 944 | 503 370 734 PE/37
Xpos-1o6 | G063 | 0. 906 |0 944 | 503 370 134 PE/37
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14 2.1 Diseme Kalinlig

20

Déseme No.  Luzun {tisa
101 450 ¢cm 440 cm
102 325 290 «
103 290 . 25 .
02 450 & 440 .
105 450 . 420 .
708 450 & 420 «
107 450 « 720 .
108 450 » 150 4
A, ::W%_}_TEX , (L ersa Imae = 440 cm | f . = _%9_ = 72.cm

pas payt= 4,5 cm alirsak d=72~15=405 cm

{422 Diseme Ykleri
G, =012 x24 = 266 kN/m"
Sopl = 005 x 22 = i 10
g'=338

D103 dusit disemes: icin g, =40 +050x20= 14 LA /m?
2]

&

, 2
r s =400 AN/m

Konutlar e harekelll yikd  q'= 2,00 ka/m® olarak alrsak

12 Tudla dovar bulunan disemelerde faretetli yok .

G s a’+ 4 , Ci‘(::. 2.0 kN/m”
107,162 - .
A =1220 s {’aff/rma)
LD 0210 = 30 FANSmZ

ql&f,{02_ﬁ 20 +10C == 3.0 cA/m

Déseme Mo | g’ g g q Preidgetéq
| _7of %P | &0 | 40 |30 10 4 AN/m?®
“ g2 | 40 2.0 40 130 04
o5 lzc |20 4o |20 | 228 ., |
Toi 705, 708 RO AL |

107.708 | 40 2.0 40 20 B8 .
L B1.AZ B
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14 23 Dbseme Statik Degerlert (15 500 gore)

Déseme sz’ | ‘e Kiss vEn UzUN YON
No ve s- // {uzan|  Actklik Mesnet Acrklik Mesnet
tinat sek| / ; , = _
_ T Msa| Lresal © c A1 c M C M
W 102 | 0038| 7.65 10.050|10 070.037| 745100431987
WJ' L140
102 S0e ‘
¢4z 2Nt 12 100430376 [0057]4.9916037\324 |0049]4 29
{280
03 |
Ea 230 1232 | — |Hurdi Dégeme i — | -~ | — | -
S S 4 45
104 4,d
S | 77Y | 102 10038]6 47 |0050]8 52 |0037| 6.30 |0.049| 8 35
T o7 (00456 99 (00601931 (0044|6827 — |
. 420
KR
15 PTIE 407 (0048|636 (0054|836 00371574 (00431 7. 61
: '—"— | H 2D ) . i -
(7 R R B s T
s L HBOE L,
2 ’ 1315~ |Hurdt Ooseme | ~ | - - | -
120 | 0.90| — |158
08 | _
P %EU 300 .. VHurdr Doseme | _ A -
. 150 | 1738 — |248
B iof T ]
470 -
g:m}:a:; /7 - - - i = |74 - - . _
436
8102 T | |
fumo 400 1 - - - 1862 _ _ -
140 | |
D103 e = 22,6 kdsm P F=2828 kN fm
N Eam— 3333 —
o~ : o 44 =
) t25m | i20m ]
b —— T T 1
P I I 1/\ 2 1! 202
,Mmg({, = "iﬁ_:i_:{h"_:_? = 4. 45 .é!‘-!’m /Wa‘ﬁ.é — 88; . —. 1 58 ,éNm

_ 8.8x120 1.58 _ ¢ 6o kN
Qu= £EL120 4 130 =66

Mg 6.60° 4 5g= 0 90 kNm

A
v;.y’k-— i

_2x88




1108 — Fy= 8.8 kNm

28

| M= BEXT30 L 2 he kam
dxedt 8
3 - TR 8.8x150 2.48 o |
i 1.50m g I = 8 25 K:M
4 e QA= =37+ 7% |
’ 2
. -~ ~ X O
giog —fu=88 kim
. 2
THIZ ™~ i Mang = - EEX1307 7 44 knim
4__‘#7777'. 3G m _ | b2l :
1
8102 . [y=-88 kN/m 2
Lil) ] : 8.8 X 1.40
BN Mapp, = .. EEXT40 g g2 bNm
1 t4om I % 2
H - I
142 ¢4 Donati Hesoplart (Bs 16 -5420)
142 44 Acitlk Donaii Hesabl
_ — erm g
D101 My=765 kim | Ko LE5X10° 569 =3k, =0362
: - : 1600 x 105 < ¢
b= 1000 mm ¢ |
’ " . P 1 amp V] & '
{I{[::: 'f«"f‘; M J f"{zsq = f €5 % 10" = 207 mm 2
. o Y0 ggr xfo5x365
| $8/18 (278 mm?)
- ; i 7 - &
iy = 745 ktlm | kp= ZA5XIO7 - 0.83 = ky=0953
o 7606 x 957
d::._‘?fi- m Py €
® N 0953x95%365  $8/18 (278 mm?)
D102 My=3T6kNm | Kn=034 = kg=02931
d = 705 mm } As, =376 %10% __ _ s05 mm*
0 93{x105x365
_ o rmin @E/18 (278 mm?)
d=95 mm f Asy =3 min ¢8/18 (278 mm?)
D193 A= 45 Folen ! Ky =040 | fg=0378
d= 705 ot J .45'7 = 445 X '{:_f- = 774 mmz
T 0 978 xi05x 385
min G6/20 (250 mm?*)
Ds A= 657 Ehm k = 058 =3 b= 0867
J 15 o
d= 705 mm | A = 6.47x 08 175 mm*

Y7 0 947 x105% 365
rmin BEHE (278 mm”)



k]

N,
ey
®

Mo = & 30 kAm i k o7 = ky=0 962

"__ o 1 Pl &
d= 95 mm J A= 6.30 x 10 - = 189 mm?
: t 0. 962 xG95x
0.962 x35x 3¢ min ¢8/18 -

Lp= 063 = Ky = 0. 965
Asy = 169 mm®*  min $8/18
My=683 kNm | Kp=076 = Kk =02958
d= 95 mm Asy = 206 mm%  mm FE/78

F
J

D106 My= 6.36 kNm } K= 058 =) F,=0 967
o

o= 705 M

d= 105 mm 455: 175 mm® mun @8 /18
kp=064 = K = 0965
Asy = 172 mm> min dE/18
D107 My =090 kNm s Asy = min $6/18 (278 mm*)
DIOE My 138 EMm — ,4’{7 = sun BEHE (278 mmP)
Biof My ;ﬁ,‘i = & 35 ,{fm } _'é'_’f? =0.76 =) ffg =0 958

' 2

d =105 mm Asz = 227 mm

emes

BIOZ My, = 862 £Nm | fyy= 078 == £y = 0956
d = 105 mm Asy = 235 mm*
{42 42 Mesnet Momentleri Duzeltilmes(
Xiog =9 87 tAm\  4.29 L0 8ox 987 oldusundan momentier

Xios =4.29 , j arasmdaki /arfm 137 4 Cross c/eﬂjf/emeﬂ

Yapilacaktir
i { 0 fé
{ = 2 ——r I ,{402 i 7__ - = . 42
105 4 4 50 :‘,1 o "’6 0 237
7 Z i o | & 25 | —
)2_ : el R | '?.){fi ] . i{\/gr;,:,_ I e Dnmme e weam e o o 35
w24 3% 1 OET 40 237
o loge tosg | L (-987+423) 2% = 372 kAm
' 3
& G & + & 29 372 058 =2 {5
+ 1.56 | +Z2 18 372 x0qZ =176
- P . N Fa
- 31 [ +645 X = -G 874156 = 6 3 kNm

. Aqof. F0Z
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Yies = & 34 km’m"lr 931 > 080 x10.07 Oldujundan
ot = 1007 @ | s 10 07+ 9.31 ny
Ytof = 10.03 U Nosio = T = 9,62 Kaim

142 4.3 Mesnet Donalr Hesobe

I . o ) .
XT’O[—{DZ — 851’ %Nm %L,”.: £.75 S 5 =0 958
d= 105 mm As = 226 mm?

Meveul : $8/36 (/?’5’,) + $8/36 (739) = 276 mm®> 226 mm” yetert;

&
Vossor = 969 FMm | Lp=088 =i ki = 0951
d.: 105 7 f fdfs. - 287 /nmz <278 mmz WEVngffﬁf/[

X";Fw = 44t Eilm — Em=040 =) k=0 976
o o . e
A = 718 m* {272E mm” meyeut 33{@»/(

F . . ’ :
Yok 1pg = 8 45 KM s kem= 077 = kg =0957
As = 230 mm>c278 mm® meveut yetar

Y,;?_,Og = 7.92 £Nm _?,,,é,,,_ 072 = Kz = o 960
| As = 215 mm? < 2728 mm 2 eveut geterl;
BALKONLAR :
X;D-;-—gmr = 8.35 kAm —s As = 227 mm*
meveu?  BELzE (779 rmm?)

Have - 257..739 = &8 mmE g BE/33 (min)

o A o DT L
62 &Mm . A5 = 235 inm

mevent  FE/36 (739 mmE)

s

1’/&'&’6 CJX5 739 = Y& e gf" &/33 {rmin )
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[ 42 5 Z)éf;em.e Donate Tablosa
Déseme Mo | . . ' As | Segilen Donat/
ve fstinat | O (gﬁm ) (;{,ﬂ ) Km i‘i{ ,‘:;ég“ Dz Plige |
10f X | 745195 | 083 226 |483c | H8/5¢
SV v 765 105 | 069 | 207 | garsc | #&/56
102 X 13241385 (03 | 95 $8/36 | #8/36
Sl |376 | /05 |03 | 105 | $8/36 | #8/36
103 Yx 12y (705 |00 | 9 | ge/36 | g8/36
ARV Dagelma donatist ¢6/25 (altta)
03\ xle30| 95 \ozo | 189 | gesse |46/
V30 IV Te 7705 Tose | 775 | derse $6/35
05 e | X 665 | 95 | 076 | 206 | p8/35 | B85
21 v 695 (105 063 | 183 | g8l3c | 4E/36
W6, | X |57 |95 |064| 172 | 06/36 | 68/36
51ty 63605 [058| 175 |¢8/36 | delse
107 e, 1 x Dagima donatisi | peszs (ata)
e _'_y 090 | 105 T min don | da/ze | ge/36
108 e, | x | Dagrtma donatist p&/25 (ata)
K 2§ v 1738 | 105 min.don. | gg/36 | ¢8/36
1B101 x| 935 | 105 | 076 227 | ddve: $8/33
freen v L Dagima donatist $8/25 (tstée)
8102 x | 862 | f05 | 078 235 | /ldve 36/33
# v | Dagdme donotls T ger2s (iistte)
Xiotoion | 1 837 o5 075 226 | meved? geterk
Yios.ror | 1867 E w05 088 267 -
Y 106 - o2 .41 : o5 | C4b 118 ”
Yior- 05 | | 7 92 Lf‘&E’ Loz 215 v
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Lure)
—
L
=
Py
T’
=
(O]

BETONARME DOSEME FORTRAN YAZILIMI
2.1 Program Hakkinda Agiklamalar

1. Bu galismada herhangi bir betonarme yapi projesinin ¢ozimi
icin gereikli datalarin bir defada sisteme okutulmas: ve sonraki adim-
tara bilgi aktariminin ve ¢bzimiin sistem tarafindan yapilmasini safla-

vacak bir programin belirli bir b8iimii ele slinmisgtzir.

]

2. F ramlama ssnasinda sarinamedeki sinirlar, gartnamede her-

hangi bir faikliligan olmasi halinds defiistirilebilecek tarzda defig-

v

(9 H

kar tutulinustur.

5. Programa.date verilirken dikkat edilmesi gereken hususlar

gunlardir:

1.1 Sozkonusu disemede:
Ankastre mesnetler igin 1
Basit mesnetler igin 0
Serbest kenarlar igin 2

alinacaktair.

2.1 X5, ¥S¢ subroutine alt program olup dil digemelering
TN, TKP, TUN, TUP subroutine alt programlarindan
elde ettifi U katsayilarini kullanarak 7MM function
alt preogramindz mesnst ve agiklik donatilarini hesap-

lamakctadir.

o

7.7 AL1l, ALZ; subroutine alt programiary hiszdi dbsemeler

igin, serbest kenarli dogemeler igin mesnet ve agik-

11k momentlerini hesap etmektedir.



ANEN
L

2.3 U5L; alt programi dogemeler aras: mesnebler igin

mesnet momentinin ortalama deferini hesaplamaktadar.

2.4 DKK; function bir alt program olup kn degerini . -hesap
o etmekiedir
2.5 CS; subroutine program oliup, gairdify €51, €52,

€53, CS4 subroutine alt programlaria kz degerlerinin

hesap edilmesini saglamaktadir.

2.6 AS; function alt progremdir. Sdzkonusu dogsemenin
X veya Y ydnindeki donati miktarini mm2/m olarak he-

saplamaktadir.

2.7 €523 function alt programdir. Iléve mesnet donati-

C 7 . .
s1n1 @ /m olarak vermektedir.

5. Bu yiizden burada S500 igim verilen metraj cubuk donati yak-

lasimi ile kqg. olarak takziben verilmektedir.

2wt pr ;o
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7.7 Ana program akis diagrami

{ BA$LA>

(s, e

v defa

/’7nnmn1)5r(;;!m
GUFHOLY 1IN

POT U eTy Ty LoD 1

I
i
|
1
Bt ——————

I R

N\

N defa

T S S

3
T 4= 03y by ()

4
-

o
T,

-
fr
|
e
|
i

F A
=
) I
| ‘i//
) R

Sekil 2.1 Ana program akig diagrami
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IV TRyl AT s T j

3
- \
EYEL i

N

.

-""-.n"—'

Py HAYIM

HAYIR

| |

; i
7N N

3 { ( i
N o/

sekil 2.1 Ana program akis diagrami {devam)
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OO

1
|
i
]
!
i
I
|
|
|
!

-+—E!EI——<:§{€H) GE DLy (D)
— !
|
|
I
j
i
/ CALL N\ i
\ 5 / NEs /:
7 ] i
¢ E
i
i
AT i
B ’/ |
on Em— !
i
|
|
E
e c
LINY & IO \ '
— !
N ;
I
|
]
i
i
1
i
]
I
I
i I
t
|
i

Sekil 2.1 Ana program akig diagram: (devam)
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" T

EVET HAYIR

i48

5Hﬁ(IJnLTHE?B.B:>

el
e NI D) i.E?Rxﬁ::>
Lt P g

®

N defa
. -

A

o

st r=aE 0l

=y

e
A I AR I R TR

i

EVET

N defa

O e e 1m0 e s £ s o ) e —— —

Sekil 2.1 Ana program akig

diagrami (devam)
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Lﬁﬁtﬂf[}rﬁﬁuhtﬁi’ﬂwk}

® G

[ﬁHEWFI)ﬂﬁﬂLA(F?/W.

b L-..........__._._

?H”Ei_g//

HAYIR

Sekil 2.1 Ana program akig diagram:i {devam)
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(13 1

20N
Ly
—3

)

HAYIR

|

TN

'**———~<éi::”fﬁﬁatﬁy
-,

\-

§
i
|
I
!
1
i
i
{
{
{
!
i
I
H
I
t
|
|
I
t
I
|
i
|
]
1
I
|
|
E
20 <0 f
|
|
|
]

P
L

PEp AU S8

SaL (T =6 G

$ekil 2.1 Ana program akigs diagrami (devam)
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-
.
—
-
i

EVET

T
L

CAL
\_E oy

PN
~ners
S

EVET

‘,:f?f>
-

VAN

Sekil 2.1 Ana program akig diagram: (devam)



4]

HAYIR

gekil 2.1 Ana program askis diagram: {devam)

®




42

e o e s e

3

PHETEEE AL TR T fafniry ey

AU FELER DONAST IE T |

K\\h#}

N defa

HAYIR

Sekil 2.1 Ana program akig diagrami (devam)

!-;:——-—-<u;‘;. R I
"\ L

A s s s o ot e . o 11 d

!
!
&
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EVET

Pl J I_L =THER T )

Chiv=11iify (1

A ALY SR LG 2T

Ty AR 0y T

PRAISE N KT O VRS P SIS I

ST T A DLV O o

(LY 00y ed) S0

‘Sekil 2.1 Ana program akis diagram:i (devam)

-

2
-
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U HLLIT
LU TL

TLE (T CHE RSB0
Gy (1, UMy

pel o1y R 0D

-

—

HAYIR

k)
k3

.

» @

3

sekil 2.1 Ana program akis diagram: (devam)
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1
/\
<@Li:€s-m e

N

PEIE (11, F (1Y 59

TLEOTY QLY ()

FOMNSOL TOSENE
P

/

MR =000 L 0F
AXF LIy =001
(OLE L1y A 0N T RDLY (k)
S0
A¥XTI0T)
(L% (] 5+ Sarsg 2al

BN ERY
3

B s O
AYTUCT ) =%, 0%y (0 i oW

P Ty vos MR sy T

By (0 (HBIEE 0 L=

3

1

et O

(Ol x Ty en,

cioF LY LTy SR TEY H

RABR:

17 Y

A

9

Sekil 2.1 Ana program

ak1s diagrami (devam)
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0 o

DO Y asEOX LI M
L Oy Oty (SO HFTL L T

PEERGERI DAY T —

¥ ]

e

[ARNE
ATFY =0 0

EVET

sekil 2.1 Ana program akis diagrami (devam)
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"

HAYIR EVETY
ﬂb————”i:;;iii.HE.Q:::)»*F——G

’ 3
PR=1 00/ (RETIECT Y S50
AP0, 0 AYM= COLO0 O LX (Y AIR) 1,00 »
I Y ALT) 7d O 1Sred 2

¥

EVET

Hﬁa‘:’IR/
P \\\iflﬁifiuﬂﬁﬂﬁ‘ﬁ
\ \/

TE =] 00 CAGTE (23 /50 08

BB (OO0 LY (LY FTEMA L Gt

(LR /b 0 15 e 3o

¥

HAYIR

= S— L B

COEELE (LT TR0

(LY (I Ad O 1SR LD

AT PERTNT
ST AT
ST A ST

TY 1Rty

9

Sekil 2.1 Ana program akig diagrami (devam)
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HGHE (1) XG0 (T, 500 1),

GO T LR
DLY(T
DLY (T X851
GTY ATy

Sekil 2.1 Ana program akis diagrami (devam)

i
|
I
I
i
|
F
[
|
]
l
!
'I
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2.3 Program

SLERGE
SEEE
ORT KENARINDAN OTURMUS CIFT YOWDE TOHATIL) DIRDORTGEN PLAKLARIH
HLSNETLLTHE SEXILLERT VERILIRKEN X T?E HESKETLER 1
BL3IT NESKETLER O

ILE GOSTERILIR
BOSEMELER HURDI ISE
ANERSTRE MESNLTLET
BASIT MESNETLER
KONECL KENARLAZ

IHTECER SE¥, 561, SFE,SES
DIMENSION DLXY lO)\,DLY 100; DM 160
xPOIGOYSKELI001,S !
*THRE100) THE (1003 rTMSIIOD‘ JTHRA(1C 5
*R3011001 ,A6H 1100}, ASE (100 , 285 (100
xDRL7Y,DMIB) , DK{7 52 ,CN(7) ,CHIB) ,CE
KYMOYNECT, 1Y CHE 11000 NAME(100) X
*ESST100) ,ASKE (1003 ,ASKN 11007 ,ASK SRS T100Y, ASAR (1004,
AASENC10G) ASAECIO0Y ASASCI00), IDWI100)  TDRIT00Y, IDE(100} , IDS {100
DIMENSION DHM2{1003 ,DEMA(100) PFMS'}UD‘,A’P 100) ,AXD{100) ,
*DHME{EOOF.ASIH(!GGJ,ASIH(lOﬂ‘,A IEOIO0: AYPO100Y ,AYB(10DY,
¥ESIS(I1001, ET(I00)  DXMI100) , DIH2 11000, 2R1E100)  AR2 1100} AR C100Y,
*AKQ(EGG?,BELiloD},AT1[1003.ATZ{E“’1 1100} “7f100=.SFEl 1003,
KEKZZ (1001, SK231100) ,SKZ4{100) 5K 100: LSEZE100)
COMHON/ELTS Nauk |
COMNON/ELTE DM, DML DK
COMHCH/ELTZ CK, “h,PP
COMMOH/ELTS 2 -
CORMON/ELTS E..
TOMHOH ‘ELTS Di
COHHON ELTE T
COMEAN FLB7
ﬁHH“H’V
READI(L 6} h,BS,FYS
: FGEHAT‘IE;EElO‘O?
00 80% 1=1.5
BERDO1,2} NEMELT) Pe1} SKWIL:, 1% 1) S.I!I SN DY, SEED,
SILR{DYSRSCTY, IBS (L) DLXCLY DLY (- 0D
2 PCRMATIIS,FiD, 0.+=I J153,3F10.0)
\ P(\]"!’l{“s iL
WHlfll“D “"‘ DL
IF(Dﬁif‘F.LZ.l.ﬁ 50 70 50
5o T
DHIill= D= e Ln
y IEDLiI .2, GC T0 55
IFiDLE(Iﬁ.CL.DLY"ﬁI G0 1O 1503

L e

ILE GRSIERILIR,

CFifl00},CK2 inO) LE3C10G:,
SIHEO100 D{IDO‘

100} ,DN1(100) SKEilGEJ,
buL.LJ} ASJA 100‘

Y “Qﬂf110‘ VSE!]O“1

CALL YS(DMIUDY  DLX(DY BTV, SRREDY SF 4‘;‘,SKEil‘,SKS€I§,TﬁW€1‘,
*THN{T} , THEY IW THS!I; THKALT), THOA T
60 10 565

1003 CALL YE(DHI (1) LLY (D), P¢ I‘.SKQ‘I‘ frJ‘;!.SKE?I),SKS(I),THWEE},

XTHNIIY,THE(TY, lelI‘,THKAfI‘,THi

5O TC 505
55 IFISKRID LEDLD R, SKN(I1.EQ.2.0R “*;ti‘,EQ.H.uh.SkS'I1.EO.3‘ THEN
CALL ALI(DLE(TY,DLY¢T),SKWITY, SHETTY, SKE(TY, SKS T} B{13, THH (T,
*THECD)THED)  THS (1Y ASKA (D) ,ASUA 1

ELSE

CLLL ALDCDLNT)  DLYII) SEE(I,SKN-T0 BFE(IV, SRS, Pl THHIDY,
xTHHITY THE: 114TF“'T HASURITL, THER T

DEMT(TY=DKY THEE D1 DLIY)

ThLL 5085, LFElﬁI: f210Ls

AGEA (] 1=] S’“Hﬁlii},SKE](IJ.ﬁfI!,FZD

ENDIF
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G070 507
505 DEMI{DY=DRH{THEA (L}, D{]}}
DXH2 (1) =DF¥K(THUACI),D(1))
CALL CS{BS,DEMI{I},5K21¢TY)
CLLL CS{BS,DKM2{I),S¥Z2(1})
ASKR(T)=AS{THEA(I),SKZ14T) , D013 FYDD
ASUA(T)=AS(THUA{T} ,SK2Z{1) ,D(1) ,FYD)
507 COHTINUE
[0 509 I=1,H
CALL INDEX(IDH(I® K}
iF(KLLT. 1Y G0 0 10
IF(DLYE(KI-DLY(K}) 30.20,20
20 BSKW(1'=ASUACK) /2.0
GO T 222

30 ASKR(I)=ASKA (K} /2.0
GG T0 222
10 ASKR(])=Q,

222 CALL INDEX(IDH(IZ,L)
IFIL,LT.1) GO TO 11D
IF(DLX(L}-DLY (L)) 130,120,120

120 ASKEéI%3%SKAfL;/2 Rt

GO T

130 ASKN{I}=ASUA{L)/Z.0
G0 TO 333 '

110 ASKN{I}=0.

333 CALL INDEX{IDE(I},L)
[F(LLT. 1) 80 TO 210

IF (DLX(LY-DLY (L) ): 23C,220,220

220 ASKE(1)=ASUA{L}/Z.0
G0 TC 444

230 ASKE{I)=ASKA(L}/2.0
GO TO 444

210 ASKE(13=0,

444 CALL INDEXVIDS(IL, M)
[F4M.LT. 13 GO TO 310
IF(DLX(M-DLY (D) 330,320,320

320 ASKS(I)=AEKA (M) /2.0
GG TO 555

330 ASKS(1)=ASUA(H)/2.0
G0 T0 555

310 ASKS(1)=0,

555 IF{DLX(I).GE.DLY{T)) THEN
ASAR (1)=RSDA(I] /2.0
ASAN(I)=hSRA(I) /2.0
ASAE(T)=ASUACT) /2.0
ASRS(T1=ASKA(I) /2.0

ELSE
ASAH(I)=ASKA(1)/2,
ASAN(I)=ASUR{1) /2.0
ASAE({T)=R5KA{]}/2,0
ASAS(IY ’ASUAfI\fZ 0
ENDIF :
509 COKTINUE
DO 508 I=i,k
IFCIDH(I).LT.1) THEN
ISH{D=THR(D
ELSE
CALL IMDEX{IGE(IY E)
Eﬁ%%FES]{I X THHJI STHE (KD L DLYCD) L DLXOR) S XSHETD)
TFLIDN(D LT, 1) THEN
BND=THHD  F
ELSE
CALL IKDEX(IDN(1} K}
CALL ESY(IK,THN{I) /THSCK}.DLY (D) LLY (K} XSNCID)
EHDIF
IF(IDE(D) .LT,1) THEN
ISE{I}=THE(1}

ELSE .
CALL INDEX(IDE(I} K
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CALL ES1(LLK,THE( T} TMRIKD DLAT) ,DLEKY  5SEC1)) Akdeniz Universitesi

EHDIF e
IP(IDS(I) LT, 1) THEN PG‘tJ“‘ Gv Kituphanesi

Y55 (1)=THS {1} Demibas [:
ELSE o (950
CALL INDEXIIDS(I: B

CALL ES1(IK,THS(I) TMN(K),DLY(D) ,DLY 1K), 358¢ 1)

ENDIE

CONTINUE

00 708 I=1 M

DEM3 (1) =DRKCESH (D), D(D)

DRM4 {1 =DEK (XSK (1}, D(ID)

TN (1) =00 (XSE 4T3, D40

DEME (1D=DKK(XSS{]},D(11}

CRLL CS(BS.DKM3(I),SKZ3(I))

CALL CS{BS,DEH4 (1) .SKZ4(1})

CALL CS(RS.DENS(I),SKZ5(1))

CALL CS(ES,DRME (1) ,SKZ6(1)}

ASU(T)=AS(YSRIT),SE23 (1) ,DE1) , FYD)

ASH(T3=AS{YSN{I),SKZ4(1} D41} ,FID

ASE(1)=AS{¥SE(1) ,5§25(1),DI1) ,F¥D)

1SS (11=AS{X58{11, 8526410 ,DIT) ,FYD)

ASIW(I)=ESZ (RSN (1), ASKN{I) | ASAR(]
BSIN(I}=ES2(ASH{TY ,ASKN(I} ,ASAN(I
ASIE(I)=ES2(ASE(I) ,ASKE(I) ,ASAE(]
ASIS(I)=ES2(AS8{1) ,ABKS(I) (ASAS(]
708 CONTINUE
IFIFYD-36%) 1,5,2
1 [SF=220
GG TO 4
5 I8F=420
G0 TO 4
3 I8F=50G
4 WRITE(6,B891) BS,IST
891 FORMAT(2X,540'%x*y, /24,1
#'%CIKLIK DGNAJIQI B
%/

WRITE(6,B%3]
HRITE(6,8%2]
862 PORMAT(2X,'IDOSEME B0 L m | M ac, kNei Asac.mg*2i DUZ '
#1 PLITE PP Rd/m20Y)
¥RITE(S,893) ’

oy
o=
<

N
)]
1
3

Jgtxty, ¢ DOSEME ECIKLIK HOMENTY VE !
1 UEST 3L u‘.ijaf'*'J, 28,8400,

93 FORMAT (2, ' i-—r-—o-—=1- i ——=fe- i- Y
L — )
no a5 I=1.N :
I (DMI(I}.LE.ZY G0 T0 i}
60 70 137

11 17 (DLI(T1GEDLY()) THEW
CHg=THIA D)
CHY=THEA (I}
ELSE
CHE=THEA (1)
CHY=THUA (1)
ENDIF .
IF {DLY(1).GE.DLY(I)) THEN
IE(ASKALD) .LT,276.0) ASKA(11=076.0
TPIASUALDY ,LT.276.0) ASUA(1)=276.0
ASCEERSUR DY
ASCY=2SKA (1)
NDUZ=100/ { (ASUAT} /2481 /50.0)
HPIE=1007 ({ASKA(T) 72.0) /50.0)
ELSE
ASCY=ASKALD)
ASCU=ASUA (1]
HDUZ=100/ { (ASKA LT /2401/50.0)
NPIL=100/ ((RSUA(11/2.0)/50.,0)
ENDIF
IF (LONTDIT) /10,0420 1.53-HDU2) 37,37,33
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33 {DUZ=(INT(DI31/10.342)%1.5
1P COEINTEDITI /10,3 +2)% 1.5 -NPIL) 37.,37,97
67 BPIL={INTID{I} /10, 1+2)%1,5
37 CELL INDEX(IDW{(L}.KD)
CALL INDEX(IDE(I}.K2)
CALL INDEX(IDN(I),K3)
CALL JNDEX(IDS{I' k4]
AXPLI)=(L100%DLY {1} /NDUZ) 41,034 (DLY{E1} /4, 0+ DLXCT) +BLX (K2) /4 40+
*0,301%0,395
AYD(I) =4 (100%DLY (1) /NDUZ) +1 0) X (DLY ¢ 1140,543%0.395
*3Y§é§i3(§égﬁxDLX(I}fNPIL}+1.GJ*{BL¥fE3)fé.0+DLY{I]+DLY{K4J/4.0+
AYDEIJ=((IGG*DLX{I)/NPIL}+1.0)*(DLX€I}+O.SOJ*0.395
WRITE(E 896} DLX(1},CHX,ASCY,NDUZ, NDUZ
596 FORHAT{ZK,‘I',BY. 128,10 aE6, 2.'*' FI0.3,'1 'JR6.Q, 1Y,

£ ¢B/12,0 1 8%, | !
WRITE(6 657) NAKE:1) P(1)
867 FORMAT(2X, '1*, 14, ——mn] : S— ; ',
AV emmemmen | VPR, 1Y)
WRITE(5,898) DLY (1) csy Ach beIL, NBIL,
598 FORMAT(ZY, '1',6;'T .20, "1 ,F6.2, 1 LF10.3,"1 ,F6.0,' 1%,
xioeg 10,0 s8I, | |
WRITE!6,839)
99 EORAT (2, " {-——--—- et S ST ——
60 7O 895

137 IF(ASKA(T}.LT.276.0) ASKA(I’-E?B 0
IF(ASYR (T2, LT.276.0) ASUA(I)=276.0
CALL INDEXCIDH(I) K1)
CALL INDEY(IDE(I),K2)
CALL INDEX{IDH(I,E3)
CALL INPEX(IDS(I).K4)
IF{SK# (1) .EQ.2,0R SHN (1} .EQ.2.0R\SKETI) JEQ . 2, 0RWSRS (1) .EQ.2) THEN
IF(DLYCT-DLY{IDY 10C,101,1C1
101 A¥PiE)=0.0
AXD(I 3= (5XDLY! I)+J.O P(DLE(11 40,500 %0, 395
AYP{1)=0.0
ATD(II=0.0
RRITE(5,7806" mrl
7386 FORMATIZX,'1'.0%, X',AX 1LEEL2, e
X' gB/IS  } wwee .
WRITE(6,7597) NAthIW.PfI
7897 PORHAT(2X, "‘,14 wwewmfm—em— | KONSOGL DOSEME e —t,
*" —-—_--—_—_; IFDI&] i I}
?EITE(6 7898 DLE{D
7698 ?ORMATfZX,'i‘,6Xi'Y'.2¥,'f'.F6‘2.'E‘ it
YRITE(E, 7599’
7899*€9RHﬁT(2X. ---------- E-TT;~-i -==1 = Y
60 T0 895 )
100 AXP(D=0.0
AXDfI“O 0
AYPLI=0.0
AYD{I}=(S&[LY( IHl JR{DLY(1340,503 % 3,395
HRITE(6,6696) DLX(I}

6826 FORHAT{ZX,"’ 6X, 'K, 2" ‘1N EB2, ') ! i
HRITE(G 68971 NAHE( I),PfI]

6897*FORHATf2X,"'.I§é :-——" -*w;_-{ KONSOL DOSEHE jrmmm——t
LI : i ' } 1

WRITE(5,6898) DL¥\IW

6630 FORMAT (21, 11" 6, 1,2, "4 B6. 2. : P
KU g§/25 | - o
WRITE(S,6599)
6899 FORATI(LY, ' 1=-mrimee= oo e oo -~ '

ELSE 5
IEDLE(T)-DLY (1) 200,201,201
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201 CHY=THKAT])
ASCY=ASKA(D)
NDUZ=100/ { (ASEA(1}/2,00/30.0)
éxg(é) ={(J00*DLY (1) /NDUZ)+13% (BLYCKL) /4, 0+DLY (1) +DLX(K2)/4,0+,303%
%
i%g §]=0(500*DLY{I)/NDUZ)+1.0)*(DLX(1)+0.50)*0.395
AYD{D)= (5, 0% DEXCI b+ 103 (DLECT) 40,500 20, 295
HRITE(B,BTQGJ DLX (1) ,CMX,ASCX NDUZ,RDUZ
B796 FORMAT(2X,'1',6%, %', 2%, "', F6.2,%{" k10, 3, YT LR
k'og8/', 12, i =8/, 12, | i
BRITE (6,8797) NAME(L) P{IJ
8797 FGRHAT(ZX,"',E4, i o= ! ! '
d e 14 F.2," ]
WRITE(6,8798) DLY(D)
8798 FORMAT(2X,'1',6%, 'Y ,2X.‘I 6.2, MININUM DONATI i
k¢ gB/25 | - i
WRITE{6,8799)
§799 F?RHAT(zx,‘t, d , f ! | ',
* ] ———— 1
GO T0O BSS
200 CHY=THKA(I)
BSCY=ASKA(I)
NPTL=100/ ( (ASKA (I} 2,01/50.0)
AP{I)}=0.0
AXD(LY={5,0kDLY (1) +1,0) % (DLY(11+0,50)%0,395
*%Ygéé)=((IGG*DLX(I}/HPILJ+I.0)*(DLYIK3}!4.0+DLY(I)+DLY(K4}/4+.30)ﬁ
AYD(I)={{100%DLY{T) /NPIL)+1.0} % (DLY (1) +0.50)%0,395
HRITE[§,8696) DLI(I}
8696 FORMATLZX,'t',6X,'X', X.'I‘,Fﬁ 2.4 HINIMUM DOKATI ',
%' g8/25 S it
WRITE(G, 8697 NAME! I],PfI)
B697 FORHATf°X,‘i'.14. fermm e | -
L e 1 4 TV i)
WRITE(6,8658) DLY(I},CMY,ASCY,NPIL,HPIL
B69G FORMAT(2X,*1',6X,'Y*, 2%, '"t' F6.2, 1"\ F10.3,
x'opBs0 12,0 4 #B/,I2,0 )
YRITE(6,8699) :
8699*§?RHAT{2X,'I o | o ! e i -t
ENDIF
865 CONTINUE
WRITE(6,99])
991 PORMATI///,2%,680 %),/ 24,130 "}, DOSEME MESNET HOMENTI VE °,
% 'WESNEFT DONATISI *13('%%),/,2X, 68r‘**\ /
WRITE{6,993)
WRITE(6 992}
WRITE(6,993)
WRITE{£,93)
992 FORMAT(ZX,'! S ! kﬂm ; mt2/n i
¥*  ILAVE CUBHK H kN#m 2 )

933*€0RHAT{ZX,‘§ f f XN f ASTN iy

! B
WRITE (6,932)
932 FORMTUX.IGSBHE W01 L ISH, - XSE S ASTEL

WRITE(6,931) :
Q31*€0RHAT(2X,'E s d X885 ! ASTS 1Y,

WRITE{£,993)

ATP¥=0.0

ATPY=0.0

D0 995 1=K ‘
IF{ASIW(I) NE.0.07 THEN
TH=10C/ (ASIW{I) /50 i
ELSE

k=0

EMDIF

BT Y3V PR
\
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IF(RSINGTY HELL, G THEE
IN=1007 (251K (11/50.0)
ELSE

IN=0

ENDIE
IF(aSIE(1},HE,C.0) THEY
IE=100/ (ASIE{T: /50,00
ELEE

1E=0

ENDIE

IF(ASIS{L) HE.0.C) THEN
152100/ (ASIS{11/50,0]

ELSE
1520
ENDIF
BRITESE, 990 [LEMTT, be{IJ ASN(IY,IN
996 FORMAT(2X,"! e, LE030, 01 540,58, 11,
x7%,'e8/0,12,78, i
?PWW69%34ME” JSH (1 EHI1NWHIL%(NJWJ&PH)
946 FORMAT(2Y,'! °,13,'==-siv=rm—i,F6.0,10,F6.0,"1",F4,0,8K,F4.0,
X'} g8/',12,7%, ¢8f',1 Pt E62,0 1Y)
WRITE(6,956) DLY(I XSS{I AS85(1),I8
956 FORHAT(2%, " ! [ Fﬁ-u; PO E7.0.35, 15 P05,
X7¥, '8/0 12,70, i') .

ﬁP}TEf‘ °9°‘
983 FORHAT (21, ' 1--——---— T — S S v

- | {
555 CORTINLE
ERITE (6, 0662} , -
8656 FORNAT{///,20,540'% '), /,28,130'%*) . KETRE] *,
13040,/ 20,3404, 1)
ATPY=0,(
ATPY=0,0
WRITE(6,114)
WRITE (6,33301
3330 FORMAT(2E, '} DOSEME 1 L 1 DONATI 1"
WRITE(6,4440) |
4440 FORMATOZY,'L NG 1 ) | (kg) 19
D0 777 [=1.4
1P (1% .NE,0.0) THEN
AYB=((100,0ADLY (1) / TH) #1004 (DLY(D) 74,0+.15)X0,365
BLSE
3Y0=0,0
BNDIF
IF(18.0E,0.0) THEX
AYN=(£100,0¢DLELT) /M) +1 SOV (DLY (13 /2,040, 151%0,395

ENDIF
IFCIE.NE.C,0) THEN
h?gz((lOO*DLY{I}fIEi*I.O)*[DLX[IJ/4.9+..J)*.39‘
AXE=O.D
EMDIE

1F718,88.0.05 THEY
A?ggf‘IOD*DLYf}} EI+L R CDLY (D) 74,0+, 1500, 395
A¥5=0,0
ENDIE
ATE=RXP(11+AXD(D)+2XE+AXE
ETY=AYD 1) +RYD(114 BYN+RYS
ATPY=ATY+ATPX
ATPY=ATY+ATPY
¥RITEIG, 1]4}
BRITE(6, 311 DLX(]) AT

111 PORMATF9X " IPLEGE LRRG
NRITE{é,117J H533r71

112 FORMAT{2E, 1,15, - jomm jmmmmmmen 2
WRITE(6,113) DLY{I #TY

113 FORMAT (2%, " Fﬁ.a,"‘.EE PR
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114 FORMATI2K, *l---- I ! P
777 CONTINUE
HRITELE, 114}
HRITE(6,5550) ATPX
5550 FORMAT{2Y,'| ro1EB.G,
BRITE(6,666)
666 FORMAT{2X,'| TOPLAY —--—m-mf-mm—mem it
WRITE{E,7777) ATPY
7777 FORMAT(2Y, '} T 1F6.0,00
¥RITE(6,114)
STOP
END

SLARGE
SDEBUG
FUNCTION DKK(TH,L
iF (TH.LE.0.0} THER
[iK=0.0

LSE

E
DRE=THx 10x26/ (10004 DRx2)
ENDIF

PETURK

END

FUNCTICN ASfiH L SR DL EYD
IFITHY. EQG.0.) THEN
25=0.

ELSE
AS=TH YK 10%%5/ (SKZALAEYD)
ENDIF

BETORN

EHD

FUNCTION ES2(4S3,ASKW ASAW)
IF(ASH.LE. (ASFH+ASAY)) THEN
Fb”"o
L'A.u.
ES2=ASH- 1 ASKH+ACAR)
ELDIF
RETURN
END

SUBROUTINE CS!ES,DKE,SKIL)
COMMON /ELTS “CRH{47: ,DKZ147)
CONMON/ELT6/CHN (35) ,CKZ (47)
COMMON/ELT? /¥ (49} RRZ(49)
COHUON/ELS/ 210 149) 242 149)

4 IF (BS-16.} 1,2

| L el e 2
RETURN ‘

2 CALL CS2DRNT SHZY)
RETURK "

3 1P 1B5-20.) 4,56

S CALL CS3(DKHE,3EZL)

RETURN

6 CALL CS4(DKHI, SK”

7 RETURN ,
END

SUBROUTINE CS1 (MM}, TXZ1)

COMMON/ELTS/DXM (47 ,DEZ147)

B0 75 J=3,47

IF (DEBLLGT.DEMG: GG TR 75

DEZ1=DKZ (J-1)+{DKZ: J)-DK2(J-1) )% (DKM [-DRM (3~ 1))/ (DKM (D~
*DEM{I-1)]
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IF (DKZ1.67..556) RETURN
WRITE(6,S) _
S ERMTLL, ‘SEiIH sier NEDENIYLE DOSENE KALINLIGI ARTTIRILMALI")
75 CONTINUE
RETURY
EAD

STARGE

STERUG

SUBROUTINE CS2:CKH} ,CKZL)

COMMON/ELT6/CKN136) ,CKZ 4T)

D0 75 4=2,2%6

IF (CKNI,GT.CRMLD)) 6O T0 75

CHZ1=CKZ (J-17+(CHZ{3)-CKT (313 1% (CHH-CHH{3-1) 1/ (CRY ()

*CRH (J=11)

IF (CK21.G7..858) RETURN

WRITE(6,5) _
5 FORATIIE, 'SEHIK SIRTT NEDENIYLE DOSEGE KALINLIGI ARTTIRILKRLL "
75 CONTINUE

RETORN

END

SUBROUTINE CS3IRKHL,RKZI)
CDHHGH/ELT?!RKﬂf49},RKZ(49]

DD 75 &=2,49

IF (RKMI.GT.REH{J)) GO TC 75
REZI=RKZ{J-1}+{REZ{I]-REZ(J-13 )% (REML -REM {11}/ {REH{D) -
*REN{J-13]

IF (RKZ1.GT..B58) RETURH
WRITE(6,L}
5 gg%gég(lX;'SﬂHlH SARTI NEDENIYLE DOSEZME KALIKLIGT ARTTIRILHALI')
L1k
75 CONTIHUE
RETURN
EXD

SUBROUTINE C84:{ZEN1,2H21}
CGHMOﬁ/ELT8/7HH{49) (ZKZ(49)
ng 75 3—2.49
TP (ZEM1.0T.ZRHGSY) GO TO 75
ZRZ1=ZKZ( J 1+ 2K (01-2RZ (351 % (2N -TKK(3-10 )/ (ZRHET) -
*ZEN (=11}
IF (2KE! GT. 858) HETURN
YRITE(H,
5 ggggég{lx ,'SEHIN SARTI NEDEWIYLE DOSEME KALINLIGI ARTTIRILMALI')
75 CONTINUE
RETURN
END

iggiﬂﬂTINE ALl !DLX;DL? SK¥ ,SKN,SKE, SKS P, THW , THN, THE . TH5 , ASKA
*

INTEGER SKW SKH,SKE ,SKS

IF (DEY.GE.DLY} THEﬁ

THW 0 G

IF(SKN EQ 3.AND, SKS NE.1) GO TQ !

THY
THS= P*ﬂLY**Z/”.
G0 TC 2
1 THS=0.0
EHN =PXDLY%%2/2,

W0
IE(SK¥.EQ.1.AND. SKE KE.1) GO TQ 10
THE=C.0 .

THE=P#DLX*#2/2,
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G0 10 2

10 THE=0.0
THH=P*DLY*%2/2,
ENDIF

2 ASKA=0.0
ASUA=200.,0
RETURN
END

*SggggUTINE ALZ(DLX,DLY,SKW,SKN, SKE,SKS P, THW , THN, THE , THS , ASUA
INTEGER SKW,SKY (SKE,SKS
IF(DLY.GE,DLY) THEN
THE=0.0
THE=0,.0
IF(SKS-5KN} 2,3,1

1 THR=0.0
THS=Px[LY*x2/8,
GG 70 4

2 THE=0.D
THN=PADLY**2/8,
60 TO

4
3 IF (SKS.MNE.G.CD.SHN.NE.0) THEN

THN=PADLXXZ/12,
THS=PXDLY**2/12,
THRE=P*DLYxx2/24,

ELSE

THN=0,

TH#S=0,

THRA=PRDLY2/5,

ENDIF

GO TO S

4 THKA=9 xP*DLYx#2/128,
ELSE
THS=0.¢
TH#N=0.0
IF{SKW-SHE} 11,13.12

11 THK=0,0
THE=P*DLEX»2/
GO T0 44

12 THE=(,0
THW=PXDLYkx2/8,
GO TQ 44

13 IF (SKW.HE.0.OR.SKE.NE.O) THEN
THE=PABLYk*2/17,
THE=PADLYxX2/12,
THIA=PRDLER*2/ 24,
ELSE .
THe=0,0
THE=0.0
THEA=PADLY*%2/8,
ENDIF
56 T0-5

44 TMRA=PADLI#22x9,/128,
ENDIF

ASUA=200.0
RETURN
END

wn

SUBROUTINE X5:181,0LY P, SEW,SKN . SKE , SKS , THW , THN  TUE  THS , THKA , THUA)
INTEGER SKW,SKH,SKE,SKS

COMMON/ELTI/DH{8) ,DH (72 ,DK{(7,8)

COMMON/ELTZ2/CH (8 ,CN(TY,CK{7,8)

COMMON/ELT3/2H{1) JQN[7}12F{7 1

COMMON/ELT4/3H (1) 3N (7) XK (7, 1)

IF(SK¥,EQ .1, AND SN EG. 1,AND..3KE, EQ.1.AND.SKS.EQ.1) GO TO 10]

Ge 10 ]

101 DHl=]
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CALL TRN(DN1,DM1.CKI)
CALL TKF(DN1,DH1,CK2)
CALL TUN(DN1,CK3)
CALL TUP(DNI,CK4)
TEN=PACE3*DLY*%2
THN=P*CK]1£DLTA%2
THE=PACK3XDLY*%2
THS=PXCKI*DLY*%2
THEA=PACE24DLY2#2
THUA=PA CH4%DLY*42
RETURH
égiggHéEQ.G.AND.SKN.EQ.].AND.SKE.EQ.I.AND.SKS.EQ.I) GO 70 102

102 DNI=2

2

CALL TKN{DN1,D¥1,CEi]
CALL THP(DNI.DM],CK2)
CALL TUN{DN1,CK3)
CALL TP (DN!.CK4)
THN=0

THN=2HM (P,CK1,DLY)
TME=ZH4 (P,CK3,DLY}
THS=ZHM(P,CK] ,DLY)
THEA=2HK (P, CK2,DLY)
THUA=ZMM (P, (K4, DLT)
RETURN
ég(%%ﬂéEQ.O.AND.SKN.EQ.O.AND.SKE.EQ.}.AND.SKS.EQ.E} G0 T¢ 103

103 DN1=3

104

4

105 DN

c
o

CALL THN(BN1,LH1,CKL)
CALL TXP(DN1,DH],CK2)
CALL TUNI(DN1.CH3)
CALL TUP(DNI,CK4)
THN=0
THE=ZWM (P, CE3, DLY)
THS=7HH (P,CK1,DLY)
THEA=Z¥M (P, CK2,DLY}
THUR=ZUM (P ,CK4,DLY)
RETURN

IF (SKW EQ .0 ,AND .SKN EQ. ! ,AND.SKE.EQ .1 .AHD.3KS .EQ.0) GO TO 104
60 TO 4

DKi=3

CALL TEN(DNI,LH1,CK1)
CALL TH®(DN],DH],CK2)
CALL TYN(DH1,CK3)
CALL Tup (DN1.CK4)
THE=24M (P, CK1,DLY)
THE=ZMH (P,CK3,ILY)
THS=0
THKA=ZHM (P ,CK2,DLY)
THUA=ZHM (2, CK4,BLY)

RETURN
ég{%gwéEﬁ.l.AND.SKN.EQ.O.AND.SKE.EQ.O.AND,SKS.EQ.I) GG T0 105

=3

CALL TKM(DN1,LH1,CKL)
CALL TKP(DN1,LM1,CK2)
CALL TYN(DN1,CK3)
CALL TUP(DN1,CH4)
TH#=ZHY (P,CK3 ,LLY)
THN=0

ThE=(

THS=2KH (P.CK],DLY)
THRA=ZHM (P,CE2,DLY)
THUR=ZHK (P, CK4 DLY)
RETURN
IFE%gﬂéEQ.l.AND.SKN.EQ.I.ANB.SKE.EQ.O.AND.SKS.EQ.O) 60 T0 106

GO
106 DNI1=3
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CALL THE (DH1.DE,CHD
CALL THP{DN1 DL LCH?)
GALL TUL (DN (D)
CALL T8 (D1 K2}
T2 (5, 0K, DLY)
TUN=THY (P O 1 L)
THE=0
THE=0
THRA=2H (B, CF2, DL
THUA=ZHM (B 1 CRd /1Y)
RETURN
6 1E(SIR 50,1 KD 5K EQ. 0, MND.SKE.EG. 1 AD.SHS 0. 1) 60 T0 107
]
167 i3 |
CALL THN(DH1,DHI,CEL)
CALL TP (D1 DH1 ,CH2)
CALL TUE (DK CH21
CaLL TUP (DN CK2}
THG=2HH (P, K, LYY
TH=0
THE=CHH P, CFS , DLY)
THS=24M (D C 1 .[LY)
THRA=ZHH (B, 042, DLY)
THIA=ZHH (P, CK4 ,DLY)
RETURY
;g{%gwézg.l.Aﬁﬁ.SﬁN.EQ.j.AND.SKB.EQ.G.Aﬁb.gﬁs.zg.z} 50 70 106
108 12
CALL RN (DHI D41 CH1)
CALL THD (D1 D1 .CKD)
CALL TUN (DN | CE3)
CALL TUP (DN CKa)
THG=78 (P, CK3 DLV}
THN=MH (P CKT (LY}
THE=0
THS=ZHM(P ,CKT,DLD)
THRA=ZIN (P ,CR2, DLT)
THIA=ZHM P /CK4 DLV}
RETURN
5 ég(%gHéEQ.l.ENE.SKN.EQ.I.ANB.SHE.EQ.l.AHD.SKS.EQ.O) 50 70 109
109 DR1=2
CALL TKNDHE, DU ,CRL:
CLLL TRP(DH1 D1 .CK2)
CALL TON (DR1 G
CALL TUP (I 6E)
TUG=74 (P, CK 3, DLY)
THN=7MM (G2 /L)
THE=ZHH (P CK3 DLY}
THS=0
THEA=ZM (P ,CF 2, DL
THUA=ZHM (P 1 CK4 ,DLT)

i

RETURH
G IF(SKW.EQ.1,AND.SKN.EQ.C.AND.SKE.EQ.G AND.SKS,EQ.G) GO TC 110
G0 T0 10
110 DH1=6

CALL THN(DHI,DHI,CKI)
CALL TRP(DN1,DM1,CK2}
CALL TON(DNI,CE3)
CALL TUP{DN1,CR4}
THH=2ZHM (P CK3, DLY)
THN=0
THE=0
THS=0
THER=ZMY (P,CE2.DLY)
THUR=ZMH (P ,CK4, OLY]
RETURN

10 TF{SK¥.EQ.0.2ND . SKN.EQ.]1 AND.SKE.EQ.C.AND . GKS.EQ.O) GO TO 1H
G0 70 11

111 DN1=6
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CALL TENIDNI,DHI,CK)
CALL TEP(DRI,DMI,CKZ)
CALL TUN{DN1,CK3)
CALL TUP(DNI,CR4}
THE=0

THR=ZMH (P, CKI,DLY)
THE=0

THS=0

THKA=ZMM{P,CRZ,DLY!

THUA=ZHH (P, CK4,DLY)

RETURN

ég(%gﬁng.O.AND.SKN.EQ.O.ANB.SKE.EQ.].ANE.SKS.EQ.O) GG TG 112

112 DhI=6

CALL TKN(DHI.IHM1,CKDL)
CALL TKE(DN],LHI,CK2)
CALL TUN(DN!,CK3)
CALL TYP(DNI,CK4)
THE=0

THE=ZHM (P,CR2,DLY)
THS=0

THKA=ZHN (P ,CE2, DLY)

THUR=CHM (P CK4 ,DLY

RETURN

ég %éﬁ +EQ+ 0 AND SKN.EQ.0.AND SKE . EG.0 . AND.SKS.EQ. 1) GO TO 113

113 Dil=6

4

i

CALL TEN(DNI,DH!,CK1)
CALL TKP{DN1,DNI,CK2)
CARLL TUN(DKI,CK3)
CALL TUP(DK1,CK4)
THE=(

THN=0

THE=0
THS=ZMH (P, CK1,DLY}
THRAE=ZHM (P ,CK2 ,DLY:
THUA=ZHM (P ,CK4,DLY)
RETURN

FfsgﬂiEQ 0. AHD . SKN L EQ O AND  SKELEQ .0 ANG BKS EQ, 0 GO TG 114

70 12

IN1=7

CALL TKH(DNI,DM1,CK:
CALL THPIDNI,DHI1, F’J
CALL TUN(DNL,CK3:
CALL TUP(DNI.CK4}
THH=0

THN=0

THE=0

THS=0

THEE=2MH (P, CK2,DLY
THUA=2HM (P, K4, DLY}
RETURY

ég(SKW EQ.0AND.SKHED. | ANDLSKE.EQ. O, ANDLSHS.ED 1) GO TO 115

1315 DNI=4

15

CRLL TEM(DH1,DHI,CK])

© CALL TKP(DN1.LH} ,CK2)

CALL TUN(DHI.CK3)
CALL TUP(DNI,CK4)

THE=0

THN=2HM (P, K1, DLY)

THE=0

THS=ZH4 (P ,CK1,DLY)

THKA=2MM{P,CK2,DLY:

THUA=ZMM (P.CK4,DLY}

RETURN

IF (SKW.EQ. 1 .AND SKN.EQ.O.AHD.SKEED. | BRD.SESED.0) 60 TG 115

116 Lhl=5
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102

wp

104

61

CALL TKMIDNI,DNI,CKD)
CALL TEP(DN1,DH1,CK2)

CALL TUNIDNI,CK3)

CALL TUP (DK ,CK4)

THW=2HH (P ,CK3, DLT)

THli=0

THE=ZMH (P ,CK3,DLY)

THS=0

THKA=ZMH (P, CK2, DLY

THUA=2MH (F, CR 4, BLY)

RETIRH

BiD

SLARGE

SIEBUG _ ,
SUBROUTINE Y5 (D1 ,LL3,P,SKH ,SKN,SKE,SKS  TH, TN, THE THS , THKA , THUA
INTEGER SKW,SKH ,SKE ,SKS -
COMMON/ELT1 /DM (8) ,LN(T) DK (7,8)

COMMOK /ELT2/CH (8) ,CHIT) ,CK(7,8)

COMMOR/ELT3/24 1), 20 (71 2K (7, 1)

COMMON/ELTA/ R {13, 3 (71, XK (7, 1) _ _
égfggwiEQ.l.AND.SKN.EQ.E.AND.SKE.EQ.E.EﬁE.SKS.EQ.I} 60 70 101

INI=1
CALL T4 (D1, DH1,CEL)

CALL THP (D1 ,D41 ,C2)

CALL TUl(DK1,Ck3}

CALL TUP(DN1 ,CH4)

THR=244 (P,CK1 DLY)

THN=7MH (P, CK3, 0L

THE=2MM (P, CK1 ,DLY}

THS=ZHM (P, CK3, DLk}

THRA=ZHM (P, CK2 LY

THIA=2H) (P ,CH4 , DLY)

RETURY _

E15K B0..1.AND.SHN.BQ. D SKELE. L AAD.SKS.B0.11 G0 10 102

DN1=2

CALL TEN(DN1,I41,CE1)
CALL TKP (L3, iH1,CK2)
CALL TON (TN1,C¥3)
CALL TUF (DN1,Cié)
THY=0
THN=ZHM (B ,CH3 DL
THE=ZH (P,CX1,DLY)
THS=ZHH (P , (K3, DLY)
THEA=2IK (P, CR2, L)
THUA=ZH (P, (R4, D1
RETURN

TF (KW, E0.0 AHD . SKN.EQ 10 AND ,SKEBQ. 1 LAND (KS.EQ, 1} G0 70 103
GO T¢ 3

DK1=3,

CALL TKK (D1, L1 1}
CALL TKP(Di,LH#],CH2)
CALL TUN{DA1 (CE5}
CALL TUPIDN1,CK4)
THA=(

THN=0
THE=ZM (P, CK1, LY
THS=THH (F ,CK3 , LY}
THRA=CMH P ,CK2 DL
THlik=2k (P, K4 DLY)
RETURY _
TF(SKH .20 .0\ 2D SKN EQ . 1 AND SKE.LEQ .} 41D .SKS,EQ .07 GO TO 104
GO 10 4

IN1=3

CALL TRRSLHL,D¥1,CELD
CALL TRPYEK1,LH] ,CP2)
CALL TUN(DA,CK3)
CALL TUP{DH1.CK4)
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THk=0
THN=Caatop Q13 DLY
TEE=ZHH{P,CFE,DLX?

. TE=D

o

o7

b
:

105

8
1069

THBA‘ HE(F,CED, DL
THA=ZMM /P, Ci4, DLE)
RETURN o
IF (KW ED, LV ARD S48, B0, 0, AKD 5B .8y, 0 ARDLSRE.EG. 1D GO TO 105
GG TO S

LH1=3

CALL TEH(DNI,DHLLOED
CALL TERIDND,DHILCR2)
CELL TUH{DHI;Cb?!
CALL TUPILNI,CH4)
THU=CHH (P, CK! PLE
THH=D

THE=0 )
THS=ZHH€P,CH3,DL£}
TuRA=ZHM (P, CEZ,DLL
T%HIRFHH{p'L!Q ,OLX
RETURH

IF(SKMLEQ, L AND 5N EQ .3 JAND SKE (GO LAHD BR5.E9.0F 30 TO 106
G006

oNi=3

CALL TRMODMG . DHiOED
CALL TVP ;N‘ DL, CKa}
CALL TUN(DNI,CK3)
CALL T Pi DHYLCK4)
TH§=ZHH5P.CK1,ELXJ
THN=24M (P CK3,DLE)
THE=0

THS=0

THEA=2HH (P, CE2, DL}
THUA=ZHN (P, CR4,DLYS
RETURN

IF {SEW.ED. D ANDSEN.EQ.OVAND.SKEJED. Lo akDLSKS BRI GO TC 107
G T07

[H1=2

CALL TXH(DHI DI, KD}
CALL TEP{DNI,DHI,CKZ)
CALL TUN(DRI,CR3
CALL TUP(DNI,CK4)
THH=ZHM (P, CK} ,DLY:
THN=0
THE=2HM (P LK DLY.
THS=ZHH (P, CE3,DLY
THRA=ZHM (P ,CK2 DLEY
THUE=ZMH (P, CK4,DLE)
RETURN

IF(SK¥.EQ. | AKD SRH.EQ. 1 AND SKEBG UL ANDLSKS L EQL 1Y G0 70 108
G0 T &

[Hi=2

CRLL TEN(BHL,DHLCED
CALL THP(L1,DH1,CK2Z)
CRLL TUH(DNY,CH3:
CaLL TUP(DNI,CH4)
THE=ZMM (B LKL ,DLY:
THY=2MH {P,CKS, DL
THE=0

THS=ZHMP T3 DLYS
THEA=ZHH (P, CI’E.E"r
THUA=ZHH (P, CE4,DLI
RETHRE

IFfSBWQEO LGRNDGSENLEQ ] ARD,SKELEG. L AND.SKS,EQ.O) GO TO 109
Dl=2

CALL TER{DNI,DMI.CE]L)
CALL THP(DNI,DML,CK2)
CRLL TON{PN!,CK3)
CALL TUP/DBNI,CR4}
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IHE=ZBHIP CE1 DLY)

THN=ZHH (P, CK3,DLY)

THE=ZHM(P,CK1 ,DLY)

THS=0

THKA=ZM{ P, CE2 DL

THUA=ZMH (P, CK4 , DLI)

RETHRY

ég(%gﬁ +EQ. 1 AND SEN,EQ. O ANDLSKE.EQ, 0. AKD SKS.EQ.0) GO T¢ {10

110 DNj=6

10
11

CALL TRN(DNL,DM1,CK1)
CALL TKP{(DNI.DM],CK2)
CALL TR (DN1.,CK3)
CALL TUP(DNI,CK4)
THu=ZKM (P ,CE1 , DLY)
THH=0

THE=(

THS=0
THEA=ZHK (P, CK2 ,DLY}
FUUA=ZHH (P, CK4,DLY)
RETURN
é£($g§i§Q.G.AND.SKM.EQ.1.AND.SKE.EQ.G.AND.SKS.EQ.Q) G0 TO 11}

DN1=6
CALL TEN(DMI.D¥L,CKL)
CALL TKP(DN1i.DH1,CK2)
CALL TUN(DN1.CE3)
CALL TUP{DN!,CK4)
THE=0
TN=ZHH (P, (K3, LY
THE=)
Ths=0
THHA=ZEM (P, CR2 DL 1)
THUA=ZMH (P,CE4 ,DLY)
RETURH
ég(sgw.gﬁ.O.AHD.SFN.EQ-O.AND.SKE.EQ.I.AND.SKS.EQ.O) G010 112
TG 12
DN1=6 ;
CALL TRM(DNI,LM1,CK})
CALL TKP/LHI,DML,CK2)
CALL TUNCDNI CE3:

CALL TUP{DHI.CK4}

13

THU=0

THN=0
THE=2MM (P, CK1.DLY;
THS=0
THRA=ZBM (P, CK2, DLY)
THUA=ZHE (P, CK4, DL
RETURN

ég(%éﬂiEQ JLWARD, SKN EQ.0.ANDSKELEG, 0. AKD . SKSLEQ. 1) GO TO 113
DH1=6

CALL TEN( dN;;DHl;pK%)
CALL TKP(DM),DHI,CK2)
CALL TUN(DN1,CE3]
CELL TUPIDNI,CK4}
THE=0

THN=0

THE=0)

THS=2MH (P ,CK3, LY
THEA=CZMK(P,CK2,DLY)
THUA=ZMH (P,Ch4,DLE}
RETURN

IF(SEY,EQ.0. 2D, Sfﬂ.EQ.O.AND.SKE.EQ.C.AEB.SKS.EQ.OJ GO 7O 114
G0 T0 14

114 DHI=T

CﬁLL ‘TFN i.[/fr ,uﬁl ;:{(l‘i
CﬂLL T}“F(““ LH] ;L,i\a}
CALL TUN(DK1,CH3H
CALL TUP{DN],CH4)



12

64

TH=0

THR=0

THE=0Q

THE=0

THRA=ZHM (P, CR2, ILY:

THUA=ZNH (P .CK4,DLYL)

RETURM

égfggﬂjEQ.u.PNJ +SEN.EQ. L. ANDSKEEQ. 5 AND.SKS,EQ. 1) GO TO 115

5 DI=S

CALL TKN(DHI.DHI.CKIJ
CALL TKP(DNI,DH1,CEZ)
CALL TUR{DNL.CE3
CALL TUP{DNI,CK4)
THy=C
THN=ZMH (P, CK3 LLE)
THE=0

THS=ZHM (P ,C¥3 ,ILY)

THKA=ZMM (P, CK2, DLY:

THUA=ZMN{P, (K4, DLY)

RETUEN )

IF (SKF.EQ.. .AND.GEH.EQ .0 AND BKE ), 1. AND . SKS\EQ.0) GO TO 116

115 Dh1=4

CALL TEMIDHI,DH],CHL)
CALL TEB(DNL,DHECRD)
CALL TUN(DNI CK3)
CALL TUPIDN1,CK4)
THR=CHH{P CHI,LLY)
THN=0
T?‘.F—uuﬁ(f CKl erL.XJ

MS=0
THKA=CUM P, CKZDLE)
THUA=ZHH (B, CK4.§LXB
RETURN
END
SLARGE
SDEBUG
SUNCTION ZHM{P,C¥, 1L
PHM=PxCKx DI k394
BETURN
END

SUBROUTINE TEH: D], 0H1,CKD)
COMHOR/ELTL/DH (8} .Dwi7) DE{7,8)

B0 75 K=1,7

IF(DNI.GT.LH(E)) &0 TO 75

Do 70 J=1,8

IF(DK1.GT. OH{d1) GG TO 70

CK1=DE (K, d-1)+4 (DK (K, 33 -DK (K, d- 1) 36 MI-DH e J-10) /(DM {3 -
M-I}

RETURN

70 CORTINUE
75 CONTINUE

KETURN
END

SUBRQUTINE TEPDNI, LK) .CK2)

COMMON/ELT2/Ch183 ,CN(7),CH{7.8)

Do 75 K=1,7

TF(DN1.GT.CHilt:) GO TO 75

Do 70 J=[,8

[F{DM1.GT.CH{JV ) &6 T¢ 70

CR2=CE (K J-1)4{ {CK UL, 30 -CR K, J-10 0 (TH3 -CH e J-10 5 /< CH 4
CH{3-100

RETURN

70 CONFINUE
75 CONTINUE

RETURN
END
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SUBROUTIHE TUR (DI, CF 2
COMMORELTS /24111, 2817, 2K17)
Bo 75 K=],?
TF(DK? JGT.20¢K) OR.DNTBT.2H0KYY G0 T0 75
CR3=ZK ([}
75 CORTINUE
RETORS
ENE

SUBROHTINE TUP(DR!,CK4:
COMMOR/ELTS/ M1V, X0 JJRET . 1)
DO 75 ¥=1.7
IFLDHI.GT . XNGKY JORLDRELLTLXNGKYY GO 70 75
CR4=X¥ (K, 1]
75 CONTINUE
RETURY
END

SUERGUTIRE ESI(ILK,THE,THE,DLY,DLZ  XSU!
COMMOKR/ELTO/KEKE (100)

Ci=,8*THE

o=, 8 THE
IP{THE.LT,CHLOR.THE.LT.C2) THEH
AP1=%,0/04, 00001}
ER2=3,0/(4,00D020

BK1=AR1/ (ARI+RR2;

AH2=ARZ2/ (AR|+ARZ)

DEL=-{ [THE-THE}*2.,0/3.0?
AT1=DELx 2K}

ET2=DELARKE

F1=THE+AT]

[2=-THE+ R T2

TF{RBS(XZ) CELRESTX!YY THEX
YSE=ABS {12}

ELSE

FER=RPALTLS
ENDIE

RETURE

SUBROUTINE IRDEX(ID,IN)
ggﬁggh{EuTg/N}HE £100)
%F S8 JNEGNAEE(TY) GO TG 1C
RETURH

10 COETIRUE
RETURN

ELOCK DATA BLD _
DIFENSION DX (81,DN{7} DE.A7,8),CHB) CN(T) CRED 81 ,2HI13 N O,
+Z007,10, 010 N7, K07, 15, DRB 4T TRZ 1471, CRR 36T, CH2(ET),
$REH(49) K7 (491 ,2R¥ 1491, 2K2(49)

CORHON ‘ELT /DH.IK D

COMMON “ELTZ/CH ,CN K

COMMON "ELT3 /ZH , 2N, 2K

COMMON /ELT4/ ¥, 1%, XK

COMMON/ELTS/DKY ,DK2

COMMOR/EL76/CE ,CHZ

COMEON /ELT7/BFM RK2

COMON /ELT8/2KY ,2K2
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DATE DE/1.000,1.000,1.200,1,300,1,400,1,505,1,750,2.000/

DATA DE/1.,000,2.000,3.000,4,000,5.000,6.,000,7 000/

DETE ﬁr’0.0C?.G 042,6.0458,0,056,1,000,0.058,1.,008,
?O Oﬁo 0 04 ,0 Gtﬁ:».ﬁ ]JE OG.rG OUS i OOUI
%(,04%,0,053,0,062,0.085,1.000,0,071,3.00C,
#2.,050,8.057.0.066,0.059,1,000,0.077,1.000,
#G,0%4,0.05] 9.070;0.07i,}=003'ﬁ 081.1,000,

?Ga RQ O Ouv;01073r0a073r]|06016 D»J;l QU»!
£0,071,0.075,0.082,0.077,1.000,0,092,1.0C0,
*0,582,0,085,0,050,0,080, 1,000,002, 1, GG/

DATE CH#].GG.'.IO?:}.ZQ 1,1.300,1 400, 1.500,1,750,2.000°
DATA CH/1.000,2,000.3, ODD 4, OOU,S 00%,6,000,7,0007
DA? CF’G GZ re 03110 G:TAO néé J 04”:0 (41:~-OSG
%),030,0.035,0.042.0.046,0.053,0.049,0,057,
*0.034,0,040,0.047,0.046,0.,060.0,054,0.062,
*(,025,0.043,0,050,0.051,0,065,0.058,0.067,
xG,041,0. Ué& 0. 03hr0 053r01968rb006'Aan71r

*0 04JrVnG? O GBurO OSJ!G 071 0 O6“re Ofbr
%0.053,6,056,0,062,0,058,0.077,0.,059.0.081,
*0,062,0,064,0,068,0.060,0.080,0.074,0.083¢

DATE ZM/1.000/

BATE uh J.OUUr;aObbr.uL’9r4 00vr:|£Lj t-COQ;?aGQG/
Pi?z ;E /0 033,0 041,0.049,1. OOC 1. 05u,u.053=1.099’
© AP ‘10007 . : .
DATA /1, 0”0..;090,3.000;4.000rS.GOu,&.OOG,?.OGG/
DATR ¥K/0.025,0,031,0,037,0,044,0,044.0.044,0.050/
DATA DKM/0,31,06.39,0.46,0,54,0.61,0.68,0.75,0.62,
*0 89,0.0¢,1.03,1.059,1.16,1,22,1,29,1,35,1 41,1 .47,
x1,83,1.59,1.62,].65,1,71,4.76,1.82,1.87, ].92,..98,
*2.03,2.06,2.,13,2, ia,u‘22;4=2 12,27,2.31,2.56,2,37,
X? 4“,2 4%'&I49 2-43 205?!316‘fﬁléé 2 6 2 70f

mTE DET/0,978,0,971,0,965 ,0,658.0 a;“iv.ﬁf‘ 0,647,

iﬁ Qﬁ PVIQ?gJU G H}C G17 Q’?;x.oof,ﬂ gﬁﬁ,b.so’,a.e
%0,882.0 .876.0.675,0.86¢, G 86‘ (0.858,0.852,0.847,0.8
£,852,0,828,0,623,0,817,0.811,0,805,0,799,0.794,0.,790
£0.788,0.782,0.776 .0, 77:,9:”/6 0.764,0,758,0,752,0.74¢
£0,740,0,735,0,729,0,728/

DATE CHE/D. 2,0, SL,v.ﬁé. .74,0.84,0.94,1,02,1,13,1.23,
*1,32,1.41,1,58,1,59,1, 68,1.77 1.86,1.94,2, 02.2.13 2:19,
*3,00,3.06,3.09,3. ]2.5 18,3.24.3.,25,3.30,3.36,3.42.3.48,
*3,53,3.58,3, 64;3.09,3.72/

DETA CKZ/0. 76 0y ."’1 ,0,965,0. 9‘38 G 953,0.947,0.941,

G ;».QOO 0.894,0.888,

G.B53,0,0847,0.841,

E s 9 0.823:0,817 ] 05,0.799,0.794,0,759¢,

X0, 768, 0 762,04 776;0 775, G 70,0, 754 G.758,0.752,0,74¢,
*(,740,0.735,0,729,0.725/

DAT: PEM/0.28,0,38,0.51, 0 62,0,78,0.87,0.9¢9,1.11,1.22,

¢¢L§ 3-151i 6 1 6 al f qu;r1|?912-09;21-9r2 2912-3?»
¥2.,49,2.58,2.63,2,62,2.77,2.85,2,95,3.06,3,12,3.21,3.29,
53,37.3, 44,3.53,..61,3 6" 3.5Q;J.7o,u.89,3 85,3.90,3.87,

£4,04,4.11,4,17,4,24,4,30,4,36,4,3%/
DETA REZ/C. $88,0,962,8,976,0,971,,965,6,958,0,952,C.9

47,
*0 041:0 935,0.929,0,929,0.917,0.912,0,906,0,900,0,894,0.85¢8,
*0 BuZ:UoB 6 d 870/~|€F£10 86 Ie Evblufeujfﬁ 84” Ol-ﬁt 01835:
0.829,0.,82%,0.817.0.881,0.805,0,799,0,794,0.7506,0.788,0.782,
*” J76,0.775.,0.770,0.764.0.755,0,732.,0.746, O 740,0.735,0.726,

%0, 738/

DATR ZHE/0.34,0.50,0.86,0,78,0,88,1,04,1,30,1,45,1,60,1,7%,
*l.?G,E.Gé,E.i §,2.22.2, 16 2'n0 2.74,2.,87 ,Q.Gb,,.iqr3'25.3.3€,
44r3|JC 3 62;5-:&; 86!Jl .#10QQ 4 LUJﬁuelJé 41;4»52;4-621
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2.5 Degjerlendirme ve Sonuglar

1. Bugln piyasada, proje biirolari tarafindan kullanilan bilgi-
sayarlar genellikle kiigik képasiteli ev-oyun bilgisayarlaridir. Ve
bu bilgisayarlar igin verilen basic programlar hafizanin sinairlilidin-
dan oOtirl, bilgisayar:i bir hesap makinasina milhendisi operattre inditr-
gemektedir. Doseme safhasindan sonia kirig, kolon, deprem, hesap te-
sirleri, kesit hesabi v.b. agamalar icin DEFALARCA DATA GIRISININ ya-

prlmasi gerekmektedir.

Halbuki bir bilgisayardan asil beklenen betonarme bir yapi pro-
jesi igin gerekli datalaran bir defada sisteme okutulmas:i ve sonraki
adimlara bilgi aktaraimainin ve ¢ozlmin sistem tarafindan yapilmasidir.
Uzellikle bu is ig¢in cok elverigli bir imkan sunmakta ve bunlar giinden
gine yayginlasmaktadir. Bu galigmada ise bu paket program Fortran di-
linde Betonarme Didgemeler igin geligtirilmektedir. Fortran dilinin
modiler yapisi, RAM ve ROM bellek kapasitesine sinirlama getirmemesi,
herhangi bir meodi(ilde herhangi bir defisikligin kolaylikla yapilabilme-
si, programin glincellestirilmesi agisindan Basic'a gore gok ileri bir
programlama dilidir. Betonarme proje ¢alismalarinin belli bagli aga-
malarindan ilki olan Ddgeme Hesab:r adimini kapsayan bu g¢aligma, hedef-
lenen paket programin yeni nesil {IBM, PC~XT, PC-AT ve egdefieri endiist-

ri standardina uygun) bilgisayarlar igin gelistirilebilecefini gOster-

migtir.

Gerekli yazilim gelistirme, derleme ve icra zamanlari cok makul
ve rasyoneldir. Programi gelistirmek igin 200 saat, bilgisayar zamana
harcanmigstir. Geligtirilen programin yeniden derlenmesi igin PC-AT
de 5 dk., 225 m2 bir dégeme sisteminin ¢dzlmi igin 15 sn icra zamani

gerekmektedir.

2. Segilen yontemin kapsadig:i hata orani digsinda herhangi bir
hata olmaksizin dofru sonug gok kisa bir zamanda elde edilebilmektedir
(Muhtemel data hatalarinin ekrandan kontrol edilip hemen diizeltilmesi

her zaman mimkUndir).

3. Programin defigik malzemeler ig¢in tekrar icras: alternatif

maliyet agisindan gok yararli sonuglar verebilir. Bu imkandan



yarar lanmak igin sadece birkag daia giriginin degigtirilmesi ve yeni
bir icra komutu yeterlidir. Sayfa &67'deki Ornek 1'de, BS16-5220 igin

1059 kg bulunan donati metrajr, BS16-54720 icin 699 kg'a dusmektedir.

4, Program, miteskip betonarme hesap adamlarinin gerektirdidi
bilgilerin de modiiler arasinda gegisini mimkiUn kilacak, data girisi-
ni gok keolaylagtirascak bir yapiya sahiptir. Bu durum ele alinan O1-

neklerin bilgi girigsinden de gobrilmektedir.

5. BElle yapilan ¢ozim adimlari tablolar halinde verilmektedir
ve bu iglemlerin timi (ara islemler, katsayilar v.b. parametreler tek-
rar yazilmaksizin, sadece gizimde kullanilacak sonuglar verilerek)
program tarafindsn icra edilmektedir. Buglin piyasadaki bir cok progra-
min tecrik temelleri kontrol mercileri tarafindan ya bilinmemekte, ya-
da her curumda programin islerlidi tartigmasiz kabul edilmektedir.
Ne clursa olsun mihendislik sad duyusu her durumda, &n planda ele alin-

mali ve onun 1gifinds programin ¢iktijari yargilanmalidir.
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dugumu belirtmekten kivang duymaktayim.
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