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KISA OZET

GOMULU BETONARME BORULARIN TASARIMI VE DEPREM ETKISi
ALTINDAKI DAVRANISLARI

GOmiilii betonarme borular, kent yasaminin siirdiiriilebilmesinde ve en temel
ihtiyaglarin iletiminde kritik bir rol oynayan altyap:t elemanlaridir. Gémiilii boru
gosterir ve tasarim zemin-yap1 etkilesimi dikkate alinarak yapilmalidir. Borular
zemine gomiildiiklerinde, gdmiilme derinligine bagl olarak ortii yiikii gerilmelerine,
dis kuvvetlere ve trafik yiiklerine maruz kalmaktadirlar. Gomiilii boru hatti sismik bir
zonda yer aldiginda ise deprem nedeni ile etkiyecek ilave yiiklere de maruz kalacaktir.
Sismik etkilere maruz kalacak gomiilii beton boru hatlarinda meydana gelecek olasi
hasarlarin onarimi asir1 maliyetli ve sehir hayatlarinin kesintiye ugramasina neden
olacaktir.

Bu tez calismasi kapsaminda gomiilii betonarme borularin tasariminda kabul goérmiis
uluslararas1 yontemlerin zemin-boru etkilesimi g6z onilinde bulundurularak, farkli
zemin kosullar1 dikkate alinarak, analitik ve sayisal analizler ile parametrik olarak
incelenmesi hedeflenmistir. Bu kapsamda oncelikle dogrudan tasarim yonteminde
dikkate alinabilen Tip 4 kurulum kosullarinda gomiilen beton borularin tasarimi
gerceklestirilmistir. Sayisal analiz hesap sonuglari SIDD (Dogrudan Tasarim) yontemi
ile Tip 4 kurulum i¢in belirlenen kesit tesirleri ile karsilagtirilmistir. Parametrik sayisal
analizlerden hesaplanan kesit tesirlerinden yararlanilarak farkli boru ¢aplar1 ve
gomiilme derinlikleri i¢in boru imalatinda gerekli olan donati miktarlart ASCE 15-
98’de belirtildigi gibi hesaplanarak literatiire bir abak kazanimi saglanmistir. Ayrica
tilkemizde Iller Bankasi A.S’nin gomiilii beton boru tasariminda yaygin olarak
kullandig1 gerekli donat1 miktarlarinin yeterli olup olmadig1 da degerlendirilmistir.

Bu tez kapsaminda ayrica tipik bir gomiilii betonarme boru problemi 6nce
konvansiyonel yontemler olarak adlandirilan dolayli ve dogrudan tasarim yontemleri
ile daha sonra da zemin-yap: etkilesim problemlerinin ¢oziimiinde yaygin olarak
kullanilan sonlu elemanlar yontemi (Plaxis 2D) kullanilarak sayisal analizler ile
incelenmis ve elde edilen hesap sonuglarinin karsilastirilmasi yapilmistir. Boylelikle
konvansiyonel yontemlerin sayisal yontemlerle kiyaslandiginda tasarimda ne dlgiide
konservatif davrandigi ve boru-zemin etkilesimini irdelemekte ne kadar basari
sagladig1 incelenmistir. Ulkemizin sismik olarak aktif bir bélgede yer almasi ve
yaklagan biiyiik Istanbul depremi dikkate alinarak belirlenecek deprem etkileri, zemin
ve boru malzeme 6zellikleri ile gdmiilme kosullar1 dikkate alinarak sonlu elemanlar
yazilimi kullanilarak zaman tanim alaninda dinamik davranis analizleri yapilmistir.
Gergeklestirilen dinamik analizler sonucunda gémiilii betonarme borularin tasarimi ve
davranig1 sismik etkiler altinda incelenmistir.

Anahtar Sozciikler: Gomiilii betonarme borular, sonlu elemanlar analizi, dogrudan
tasarim, dolayl tasarim, dinamik analiz, zemin-yap etkilesimi.
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ABSTRACT

DESIGN OF BURIED REINFORCED CONCRETE PIPES AND THEIR
BEHAVIOR UNDER SEISMIC EFFECTS

Buried concrete pipes are vital infrastructures for transportation and sustainability of
essential needs of daily life. Behavior of buried concrete pipes are generally in relation
with the concrete pipe and its surrounding soils rigidity properties. The reinforced
concrete pipe design should be handled by taking into consideration the soil-structure
interaction concept. When concrete pipes buried in soil, the pipe meet with reactional
overburden stresses, external forces and traffic loads due to burial depth. When buried
pipelines are placed in seismic zones, there will be some additional loads due to
earthquake action. Seismic effects are should be taking into account when the design
is critical in order to prevent possible damages to the concrete pipes which has crucial
results in terms of economical and interruption of country life.

In this thesis, the conventional methods for buried concrete pipe design are examined
in depth with soil-pipe interaction concept is considered. This study aims to examine
the buried reinforced concrete design methods with analytical and numerical
parametric studies. In this study, first of all the behavior of the buried reinforced
concrete pipe with SIDD Type IV installation is investigated. In this scope, a
parametric investigation was conducted with numerical analysis to design a concrete
pipe considering soil-structure interaction concept. In numerical analysis, the effects
of varying design parameters are investigated such as properties like burial depths and
diameter of pipes. Therefore, a reinforcement area chart has been created according to
the SIDD Type IV design calculation results which includes internal forces obtained
from pipe cross section. Furthermore, these obtained reinforcement areas are compared
with reinforcement areas used by Iller Bankas1 A.S which are widely used in our
country for buried pipe design. In this study, a typical buried pipe installation with a
parametric study taking into account different backfill materials, burial depths and pipe
diameters was used to investigate the differences in the design calculations obtained
from widely accepted empirical (indirect and direct design) and numerical analysis
methods. Numerical analysis handled by using finite element method software Plaxis
2D. In Plaxis 2D geotechnical software, soil-pipe interaction can be easily settled thus
buried concrete pipe behavior will be estimated realistically.

Turkey is a tectonically active country and regularly experiences seismic activities. A
powerful earthquake in the vicinity of Istanbul is expected in near future. Therefore in
this study, there is a parametric dynamic analysis by using Plaxis 2D dynamic module.
Dynamic parametric studies and their results have shown us how the pipe design and
its behavior changes with an earthquake effect.

Keywords: Buried reinforced concrete pipes, finite element analysis, direct method,
indirect method, dynamic analysis, soil-structure interaction.
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