Investigation of the quality and performance of armourstones in volcanic origin used in the main
breakwaters of Samsun, Giresun and Trabzon ports
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Samsun, Giresun and Trabzon Ports are the main engineering structures constructed along the Eastern Black Sea
coastline, which have major economical and social impacts to the region. The ports were built between the 1950s and
1960s, before the establishment of the General Directorate of Railways Ports and Airports Construction Authority
(DLH). Since Eastern Black Sea has distinguishing oceanographic conditions in terms of storm period, wave height,
salinity and pH; volcanic armourstones used at the main breakwaters of those structures have undergone intensive
degradation and erosion. In this study, initially the original stone quarries (Kirazlik and Demirci for Samsun Port;
Kalearkas1 and Kovanlik for Giresun Port; Dolayli and Bulak for Trabzon Port) were investigated, where the
armourstones have been supplied. It is noted that all armourstones are basalts, which were obtained and carried to the
shore from the volcanic series in the Eocene and Cratecous flysch. Block samples taken from those quarries are
analyzed in the laboratory so that mineralogical-petrographical properties with density, water absorption, Schmidt
rebound number, P-wave velocity, uniaxial compressive strength, point load strength index, Los Angeles abrasion,
sodium sulphate soundness, dry-wet loss, slake durability index were determined. Results and findings of those
studies were evaluated based on the existing national and international standards on armourstone quality assessment
(CIRIA/CUR, 1991; Lienahart, 1998; DLH, 2007). Accordingly, in situ physical degradation of armourstones was
investigated as well as their potential durability properties obtained from the samples at the stone quarries. It was
observed that armourstones with bigger mass have undergone less degradation relatively and kept their block
integrity. Therefore it was concluded that mass has an important effect on the armourstone degradation under the
same sea water and wave conditions.
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Samsun, Giresun ve Trabzon limam ana dalgakiranlarinda kullanilan volkanik kékenli anrogmanlarin
kalite ve performanslarinin incelenmesi

Samsun, Giresun ve Trabzon Limanlari, Dogu Karadeniz kiy1 seridinde insa edilmis ve bélgenin ekonomik ve
sosyal yapisina ¢nemli katkilart olan muthendislik yapilaridir. S6z konusu limanlar, 1950 ve 1960 yillan arasinda
Demiryolar1 Limanlar Havameydanlari (DLH) Insaati Genel Muidiirliigii niin kurulmasindan 6énce insa edilmislerdir.
Bu limanlarin dalgakiran yapilarinda kullanilan ve volkanik kékenli kaya tiirlerinden olusan anrosmanlar, Dogu
Karadeniz’in kendine has dalga kosular, firtina periyodu, tuzluluk, asidite (pH) gibi osinografik etkileri nedeniyle
yogun sekilde ayrisma ve agmmmaya maruz kalmistir. Bu ¢alismada, ilk énce her ti¢ limanin dalgakiranina anrogman
temin edilen tas ocaklarinda (Samsun limani i¢in Kirazlik ve Demirei; Giresun limani i¢in Kalearkasi ve Kovanlik;
Trabzon limani i¢in Dolayli ve Bulak) incelemeler yapilmistir. Ttim bu ocaklardaki malzemenin, bélgede Eosen ve
Kratese yasl filis igindeki bazaltlardan meydana geldigi tespit edilmistir. Bu ocaklardan laboratuvarda incelenmek
iizere blok ornekler alinmis ve sirasiyla minerolojik-petrografik yapilari, yogunluk, su emme, Schmidt geri sigrama
degeri, P-dalga hizi, tek eksenli sikigma dayanimi, nokta yiiki dayanim indeksi, Los Angeles agimnma kayb1, Sodyum
stlfat don kaybi, 1slanma-kuruma kayb1 ve suda dagilmaya karsi duraylilik 6zellikleri belirlenmistir. Belirlenen bu
ozellikler, anrogmanlarin kalitesini aragtirmaya yonelik ulusal ve uluslararasi c¢aligmalarda belirtilen 6lgiitlerle
(CIRIA/CUR 1991, Lienahart 1998 ve DLH, 2007) karsilastirilmustir. Tas ocagindan aliman 6meklere gore
degerlendirilen potansiyel dayanikliklarmin yant sira, anrogsmanlarda yerinde meydana gelen fiziksel agmmalar da
incelenmistir. Yapilan incelemelerde, buyiik kiitleli anrogmanlari ktgtk kutleli anrosmanlardan daha az asindig: ve
blok bittiinliklerini koruduklart gézlenmistir. Bu nedenle dalgakirandaki yerlerinde ayni deniz suyu ve dalga
kosullarina maruz kalmalaria ragmen, anrosman aginmasinda kiitlenin énemli bir etkisi oldugu tespit edilmistir.
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