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INVESTIGATION AND ASSESSMENT OF ENVIRONMENTAL NOISE 

ARISING FROM RAILWAYS: THE CASE OF MARMARAY 

SUMMARY 

Today, the rapid population growth and the developing technology in the world lead to 

the depletion of resources and environmental pollution in global scale. Taking precautions 

becomes important in order to reduce the environmental pollution day by day. For this 

purpose, detailed studies are carried out on the prevention, reduction and disposal of major 

environmental pollutions such as soil, water, air and noise, which have become one of the 

most important problems in the world. 

The high population of the cities, the development of technology and transportation 

facilities have revealed the noise problem in city life. Noise is one of the main problems 

that reduce the life quality and affecting people’s health negatively. For this reason, 

studies on noise around the world have been emphasized. Strategies for detecting the noise 

from any sources and taking precautions at the sources, transmission path and receiver are 

developed. In this context, noise measurements, noise calculations and the creation of 

noise models are among the studies that have come to the fore recently. 

Railway transportation has come to the fore in recent years as a highly sustainable 

transportation option with less energy consumption, less space needed for construction, 

less energy use during its operation and low amount of CO2 emitted into the atmosphere 

per capita. While the rail transportation in the city increases over time, the noise level 

caused by the railway also increases. Railroad noise is an intermittent noise, as it occurs 

during the passage of a train. The variation in this type of noise varies depending on the 

length, speed, weight of the train and the train transit time. 

In recent years, investment in railways has increased in Turkey rapidly, and rail system 

networks have been renewed. The increase in the need for and investment in railway 

transportation in Istanbul, the most populated city in Turkey, has led to the need to 

examine the noise originating from the railway in the region. 

Accordingly, the aim of this thesis is to examine and evaluate the environmental noise 

between Erenköy-Küçükyalı stations on the Gebze-Halkalı railway line. In this context, 

in the thesis study, first of all, sources of railway noise, factors affecting railway noise, 

measures taken to prevent railway noise were mentioned, and then previous studies on the 

subject were summarized. Then, in the thesis study, the legislation related to noise in 

Europe and Turkey is mentioned. In the Environmental Noise Evaluation and 

Management Regulation, the limit values for indoor noise in the buildings located in the 

train stations and the study area are presented, and within the framework of the Regulation 

on the Protection of Buildings Against Noise, the sensitivity levels in accordance with the 

use of the buildings are summarized with the table taken from the regulation. 
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The reason of selection of this area between Erenköy-Küçükyalı stations is the close 

location of the residences which is accepted as the sensitive areas specified in the 

Regulation on the Protection of Buildings Against Noise (RPBAN) around the railway.  

Within the scope of the thesis studies, environmental noise calculations at the railway line 

had been made the usage of the Dutch International Calculation Method (Reken – 

Meervoorscrift Railverkeer slawaai 96) wherein data consisting of the rail type used at the 

Marmaray line. In the thesis study, noise measurements were made at the selected 

Erenköy-Küçükyalı stations on the Marmaray line. 

In the thesis, Soundplan 4.1 model was used to create noise maps and calculate noise at 

receiver points. This version of the Soundplan Modeling Program is suitable for use in 

small areas. In order to create the model of the region, the current maps obtained from the 

Istanbul Metropolitan Municipality were arranged and the height points were entered into 

the model and the topography of the region was processed into the model by creating a 

Digital Ground Model. Then, the buildings in the study area were entered into the model 

and the building heights were determined, and road information was assigned to the model 

in order to reflect the background noise found as a result of the measurements. The 

location of the noise barriers was determined in the field and entered into the model, the 

railway information was also processed into the model and the model results were 

obtained in the form of colored grid maps. In addition, by assigning receptor points around 

the stations, it has been determined whether the noise levels in the buildings are suitable 

according to the Environmental Noise Evaluation and Management Regulation or not. 

According to the noise measurement results made between Erenköy-Küçükyalı stations, 

when the adjustment factor used in the measurement results for the railway, which is 

foreseen in the ISO 1996-1 Standard, is taken as -6, the Leq calculated with long-time 

measurements is found as 59.2 dBA, while Leq of the background noise level is found as 

65.7 dBA. In this case, it can be said that the dominant noise in the region originates from 

the highway in the background. Normally noise from railway and highway are very close 

to each other without adjustment factor; however, railway is accepted as less discomfort 

for people because it is intermittent noise. Lden value is calculated as 64.8 dBA with long-

time measurements. According to the measurement, the Leq of train noise is calculated as 

67.8 dBA and also Leq value calculated by the RMR-96 method gave the result of 67.8 

dBA with -6 as adjustment factor. In railway line Lden interval is seen as 60-65 dBA at 

Erenköy region, 60-63 at Suadiye region, 63-66 dBA at Bostancı region, 63-66 dBA at 

Küçükyalı region in these grid maps. When the grid maps and Lden value calculated with 

long-time measurements are compared to each other, it can be said that this range is 

compatible the noise interval at grid noise maps. Accordingly, it has been determined that 

the noise levels at the stations are below the limit values in the Environmental Noise 

Evaluation and Management Regulation. For receiving points above the limit, noise 

barriers or velocity limits for trains can be applied. 

 



xxiii 

DEMİRYOLLARINDAN KAYNAKLANAN ÇEVRESEL GÜRÜLTÜNÜN 

İNCELENMESİ VE DEĞERLENDİRİLMESİ: MARMARAY ÖRNEĞİ 

ÖZET 

Günümüzde, dünya üzerindeki hızlı nüfus artışı ve gelişen teknoloji, kaynakların 

tükenmesine ve küresel boyutta kirliliğe sebep olmaktadır. Kirliliği azami seviyede 

azaltmak, sürdürülebilir bir sistem kurmak ve geleceğe daha temiz bir dünya bırakabilmek 

için alınması gereken tedbirler gün geçtikçe önem kazanmakta ve bu maksatla dünyanın 

en öncelikli problemi hâline gelen toprak, su, hava, gürültü gibi başlıca çevresel 

kirliliklerin önlenmesi, azaltılması ve bertarafı hususlarında ayrıntılı çalışmalar 

yürütülmektedir. 

Şehir hayatının kalabalıklaşması, teknoloji ve ulaşım imkanlarının gelişmesi, yapı 

malzemelerinin hafiflemesi şehir hayatında gürültü problemini ortaya çıkarmıştır. Gürültü 

insanların yaşam kalitesini düşüren, sağlıklarını olumsuz etkileyen başlıca problemlerden 

biridir. Bu sebeple dünya genelinde gürültü konusunda yapılan çalışmalara ağırlık 

verilmiştir. Herhangi bir kaynaktan çıkan gürültüyü tespit etme, söz konusu gürültü için 

kaynak, iletim yolu ve alıcıda tedbir alma stratejileri geliştirilmektedir. Bu kapsamda 

gürültü ölçümleri ile gürültü hesaplarının yapılması ve gürültü modellerinin oluşturulması 

son zamanlarda öne çıkan çalışmalardandır. 

Gürültü insanlar için rahatsız edici olan ve insan sağlığına zarar veren sesler bütünü olarak 

tanımlanmaktadır. Gürültü fiziksel olarak rastgele yapıda, birbiriyle uyum içermeyen 

frekans bileşenlerinden oluşabildiği gibi, yüksek düzeyde sabit frekansta bir ses 

dalgasından da oluşabilmektedir. Gürültüye kısa, orta ve uzun süre maruz kalındığında 

canlılarda geçici ve kalıcı işitme kayıpları ve insanlarda stres seviyesinin artması gibi 

etkiler görülebilir. İşi gereği gürültüye maruz kalan insanlarda hasarı minimize etmek için 

günlük maruz kalınacak azami sınır değerler mevcuttur. 

Gürültü kontrolü, şehir hayatı için gün geçtikçe önem kazanan bir konu olmakla birlikte 

ulusal ve uluslararası mevzuatta konuyla ilgili pek çok yükümlülük söz konusudur. 

Avrupa Birliği’nde yayınlanan 2002/49/EC Direktifi’ne göre nüfusu 250.000'den fazla 

olan yerleşim yerleri ile ana karayolları, ana demiryolları ve havaalanları için 3 yıl içinde; 

nüfusu 100.000'den fazla olan yerler için ise 8 yıl içinde gürültü haritalarının hazırlanması, 

uygulama planlarının 4 yıl içinde gürültü haritalarına dayalı olarak oluşturulması, bu 

haritaların halkın hizmetine sunulması, hazırlanan söz konusu planların 5 yılda bir gözden 

geçirilerek yerel plana aktarılması; mevcut veya tahmin edilen gürültü seviyeleri ve kabul 

edilen gürültü limitlerinin belirlenerek, gürültü haritalarındaki limitleri aşan alanlarda 

yaşayan nüfus, konut sayıları ve tedbirlere ilişkin maliyet/fayda oranları ortaya çıkarılması 

gerekli yükümlülüklerden bazılarıdır. 
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Ulusal yönetmeliklere bakıldığında çevresel gürültü kapsamında Çevresel Gürültünün 

Değerlendirilmesi ve Yönetimi Yönetmeliği yürürlüktedir. Kara yolu, demiryolu, 

havaalanı, endüstri tesisleri, şantiye alanı ile bina içinde oluşacak çevresel sınır değerler 

söz konusu yönetmelik kapsamında sunulmuştur. Hafif raylı sistemler için yerüstü 

istasyonlarında duran ve kalkan trenlerin azami eşdeğer gürültü düzeyi değeri 70 dBA 

olarak verilirken iç ortam gürültü seviyesi sınır değerleri evlerin açık pencere durumunda 

oturma odaları için 55 dBA, lokantalar için ise açık pencere durumunda sınır değer 55 

dBA olarak sunulmuştur. İlgili sınır değerler bu tez çalışması kapsamında dikkate 

alınmıştır. 

Gürültünün bir bileşeni olan ve toplumun büyük bir kısmını etkisi altına alan gürültü 

türlerinden biri çevresel gürültüdür. Çevresel gürültü kaynakları yapı içi ve yapı dışı çevre 

gürültüsü kaynakları olarak ikiye ayrılır. Komşuluk gürültüsü, mekanik cihazlar ve 

donanım gürültüleri, elektriksel sistem gürültüleri, sirkülasyon sistemi gürültüleri, özel 

gürültüler yapı içi çevresel gürültü türüne girer. Şehir içinde sıklıkla karşılaşılan gürültü 

kaynakları ulaşım gürültüsü, endüstriyel gürültü, yapım gürültüleri ve eğlence 

alanlarından kaynaklı gürültülerdir. Bu tip gürültüler yapı dışı çevre gürültüsü 

kaynaklarına girer. 

Çevresel gürültü kaynaklarından, ulaşım gürültüsü, ulaşım imkanlarının geliştirilmesi ile 

şehir hayatında yaygın olarak karşılaşılan bir gürültü türü olarak öne çıkmaktadır. 

Demiryolu taşımacılığı, daha az enerji tüketimi, daha az inşaat alanı ihtiyacı, işletmesi 

sırasında daha az enerji kullanımı ve kişi başına atmosfere salınan düşük CO2 miktarı ile 

son yıllarda oldukça sürdürülebilir bir ulaşım seçeneği olarak öne çıkmıştır. Şehirde 

demiryolu ulaşımı zamanla artarken, demiryolunun neden olduğu gürültü seviyesi de 

artmaktadır. 

Son yıllarda Türkiye'de demiryoluna olan yatırımın hızla artması, raylı sistem ağlarının 

yenilenmesi, Türkiye'deki en kalabalık şehir olan İstanbul'da demiryolu ulaşımına olan 

ihtiyacın yükselmesi demiryolundan kaynaklı gürültünün incelenmesi ihtiyacını 

doğurmuştur.  

Bu doğrultuda, bu tezin amacı, Gebze-Halkalı demiryolu hattında Erenköy-Küçükyalı 

istasyonlar arasındaki çevresel gürültünün incelenmesi ve değerlendirmesidir. Bu 

kapsamda tez çalışmasında öncelikle demiryolu gürültüsü kaynakları, demiryolu 

gürültüsünü etkileyen faktörler, demiryolu gürültüsünü önlemek için alınan tedbirlere 

değinilmiş, ardından konu ile ilgili daha önce yapılmış çalışmalar özetlenmiştir. Daha 

sonra tez çalışmasında Avrupa ve Türkiye’deki gürültü ile alakalı mevzuattan 

bahsedilmiştir. Çevresel Gürültünün Değerlendirilmesi ve Yönetimi Yönetmeliği’nde, 

tren istasyonları ve çalışma bölgesinde bulunan binalardaki iç ortam gürültüleri için 

verilen sınır değerler sunulmuş, Binaların Gürültüye Karşı Korunması Hakkında 

Yönetmelik çerçevesinde, binaların kullanımına uygun olarak hassasiyet dereceleri 

yönetmelikten alınan tablo ile özetlenmiştir. 

İstanbul’da 63 km uzunluğunda olan Marmaray hattının belirli bir bölgesindeki çevresel 

gürültünün incelenmesi için hazırlanan bu tezde hat üzerinde Erenköy-Küçükyalı 

durakları tez çalışması alanı olarak seçilmiştir. Bunun sebebi, bölgedeki konutların 

demiryoluna yakınlığı, demiryolu civarında Binaların Gürültüye Karşı Korunması 

Hakkında Yönetmelik’te geçen hassas alanlardan konutların ray hattına yakınlığıdır. Bu 
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kapsamda tez çalışmasında Erenköy, Suadiye, Bostancı ve Küçükyalı durakları için T. C. 

Ulaştırma ve Altyapı Bakanlığı’ndan Marmaray hattında kullanılan ray tipi, hatta servis 

sağlayan tren tipi gibi bilgiler kullanılarak Çevresel Gürültünün Değerlendirilmesi ve 

Yönetimi Yönetmeliği’nde Türkiye’deki demiryolu gürültüsünü hesaplamak için 

kullanılan Hollanda ulusal hesaplama yöntemiyle (Reken – Meervoorscrift Railverkeer 

slawaai 96) demiryolu hattındaki çevresel gürültü hesaplamaları yapılmış, istasyonlarda 

çevresel gürültü ölçümleri sağlanmış SoundPlan programıyla çalışılan bölge için gürültü 

haritalaması yapılmış, sonuçlar değerlendirilmiştir. 

Tez kapsamında, Erenköy-Küçükyalı durakları arasında yapılan gürültü ölçüm 

sonuçlarına göre, tren geçişi esnasındaki gürültü seviyeleri ölçüm sonuçları yardımı ile 

hesaplanmış ve ölçümlerden hesaplanan Leq değeri 67.8 dBA bulunmuştur. Bu değerin 

tren geçişi esnasındaki eşdeğer gürültü düzeyini yansıttığı söylenebilir. ISO 1996-1 

Standardında öngörülen demiryollarının karayolundan daha az rahatsızlık verdiği göz 

önünde bulundurularak kullanılan düzeltme faktörü -6 alındığında, yapılan uzun süreli 

ölçümler vasıtasıyla demiryolu gürültüsü Lden değeri 64.8 dBA olarak hesaplanırken 

arkaplan gürültü seviyesi Lden değeri 65.2 dBA olarak bulunmuştur. Bu durumda 

bölgedeki baskın gürültünün arkaplandaki karayolundan kaynaklandığı söylenebilir. 

Reken – Meervoorscrift Railverkeer slawaai 96 metodu ile hesaplanan Leq değeri 73.8 

dBA sonucunu vermiştir. Bu sonuca göre tren geçişi esnasında gürültü seviyesinin bu 

değere çıktığı söylenebilir. Uzun süreli ölçümlerle hesaplanan Lden 64.8 dBA değeri birçok 

trenin bölgeden geçişi esnasındaki ağırlıklı ortalamayı verir. 

Tezde gürültü haritaları oluşturmak, alıcı noktalarda gürültü hesabı yapmak için 

Soundplan 4.1 modeli kullanılmıştır. Soundplan Modelleme Programı’nın bu versiyonu 

küçük bölgeler için kullanılmaya elverişlidir. Bölgenin modelini oluşturmak amacıyla 

İstanbul Büyükşehir Belediyesi’nden alınan halihazır haritalar düzenlenerek yükseklik 

noktaları modele girilmiş ve Sayısal Zemin Modeli oluşturarak bölgenin topoğrafyası 

modele işlenmiştir. Ardından çalışma bölgesindeki binalar modele girilerek bina 

yükseklikleri tayin edilmiş, ölçümler sonucu bulunan arkaplan gürültüsünü yansıtmak 

amacıyla modele karayolu bilgileri atanmıştır. Gürültü bariyerlerinin konumu sahada 

tespit edilerek modele girilmiş, demiryolu bilgileri de modele işlenerek model sonuçları 

renkli ızgara haritaları şeklinde alınmıştır. Bununla birlikte istasyonlar çevresine alıcı 

noktalar atanarak binalardaki gürültü seviyelerinin Çevresel Gürültünün 

Değerlendirilmesi ve Yönetimi Yönetmeliği’ne göre uygun olup olmadığı tespit 

edilmiştir. 

Lden değer aralığı Erenköy bölgesinde 60-65 dBA, Suadiye bölgesinde 60-63 dBA, 

Bostancı bölgesinde 63-66 dBA ve Küçükyalı bölgesinde 63-66 dBA olarak bulunmuştur. 

Buna göre uzun süreli ölçümlerden elde edilen 64.8 dBA’lık Lden değerinin model ile 

hesaplanan aralıkların içinde kaldığı ve tutarlı olduğu tespit edilmiştir. 

Yapılan çalışmalar kapsamında ulaşılan sonuca göre istasyonlardaki gürültü seviyelerinin 

Çevresel Gürültünün Değerlendirilmesi ve Yönetimi Yönetmeliği’nde bulunan limit 

değerlerin altında kaldığı tespit edilmiştir. Demiryolu çevresindeki alıcı noktalara 

bakıldığında, limit değerin üzerinde kalan alıcılar için gürültü bariyerleri 

uygulanabileceği, gürültü bariyeri uygulanamayacak alanlar için ise tren hızlarının 

azaltılmasının uygun olduğu veya alıcı binanın yapı kabuğunda ve camlarında yalıtım 

tedbirlerinin sağlanması gerektiği belirlenmiştir. 
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1.  INTRODUCTION 

1.1 Meaning and Importance of the Subject 

Today, the rapid population growth and the developing technology in the world lead to 

the depletion of resources and environmental pollution in global scale. Taking precautions 

becomes important in order to reduce the environmental pollution day by day. For this 

purpose, detailed studies are carried out on the prevention, reduction and disposal of major 

environmental pollutions such as soil, water, air and noise, which have become one of the 

most important problems in the world.  

In 21th century; noise pollution, which is one of the types of environmental pollution that 

affects people's quality of life and negatively affects their health, is an important problem 

that needs to be addressed with all its dimensions. The environmental noise, which is 

defined as harmful and undesirable sound resulting from human activities in the 

Environmental Noise Assessment and Management Regulation (ENAMR); originates 

from means of transport, highway, rail, sea and air traffic, industrial facilities and 

entertainment places (T. C. Ministry of Environment and Urbanization, 2010). It does not 

cause hearing loss when environmental noise sources are low level; however, it causes 

various health problems in short, medium and long-term exposure (Kurra, 2009). Studies 

have shown that the number of people who are exposed to the negative effects of noise is 

increasing (Bozkurt, 2018). For this reason, it is seen that the measures taken for noise 

control, especially in urban areas with high population density, are gaining importance 

day by day. 

One of the areas that cause environmental noise in urban life is traffic noise. Traffic noise 

in the city is mainly caused by road and railway. The most preferred transportation mode 

in Turkey is highway, but the investment in railway transportation, which became a state 

policy in the republic period (1923-1950), was postponed until 2000, and in the last 20 

years, railway investments have been emphasized. (TC Ministry of Transport and 
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Infrastructure, 2018). Therefore, by the time of progress, railway noise has become a 

substantial source of environmental noise in the city. For this purpose, the world's deepest 

immersed tube tunnel, 1387 m long, was built between Sirkeci and Üsküdar, in order to 

increase the preference of rail transportation in Istanbul, the largest metropolis of Turkey, 

where population is growing rapidly. The length of the current line that runs from Halkalı 

to Gebze is 63 km. It was removed and improved, and high-speed train (HST) integration 

was provided on the third line (TC Ministry of Transport and Infrastructure, 2018). 

Increasing use of railways has caused environmental noise in this region. 

1.2 Purpose and Scope of This Study 

The aim of this thesis is to examine the environmental noise between Erenköy-Küçükyalı 

stations on the Gebze-Halkalı railway line, to identify the problems that arise after the line 

is put into operation, to offer solutions to the problems. The reason of selection of this 

area between Erenköy-Küçükyalı stations is the close location of the residences which is 

accepted as the sensitive areas specified in the Regulation on the Protection of Buildings 

Against Noise (RPBAN) around the railway. Within the scope of the thesis studies, 

environmental noise calculations on the railway line were made using the Dutch national 

calculation method (Reken – Meervoorscrift Railverkeer slawaai 96) where information 

such as the rail type used on the Marmaray line and the type of train serving the line from 

the Turkey Ministry of Transport and Infrastructure was used. Environmental noise 

measurements were done in the region, the levels calculated, noise mapping was made for 

the location working with the SoundPlan program, the current situation were identified 

and presented. 
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2.1.1.4 Auxiliary structure noise 

Bridges 

In the movement of the train on the bridge and viaduct, the bridge structure and the 

materials used during its construction effect on the noise level of the bridge. The highest 

noise level occurs in steel-constructed bridges; on these bridges, 10 dB and sometimes 20 

dB higher noise is observed compared to plain ballasted roads. Noise increase from 

bridges is generally seen in low frequency bands. There are noise and mechanical 

vibration problems due to rail connections and support systems around the bridge with 

light steel systems and inside the wagons passing over the bridge. Vibration damping is 

more convenient than light steel systems in reinforced concrete or concrete-steel bridges 

due to material properties. 

Tunnel 

One of the characteristic features of sound is that in a concave environment, the sound is 

concentrated in focus due to reflections, and in a convex environment, the sound waves 

arriving at the convex plane are propagated at the angle they come from (Baytin, 1954). 

For this reason, the sound is concentrated in the tunnels and high noise levels are observed. 

Looking at the frequency analysis of the measured sound, high noise levels are seen at 

low frequencies (Carman, 2004). 

2.1.1.5 Terrestial vibration and noise 

During the movement of heavy freight trains on the railway line, low-frequency vibrations 

between 2-80 Hz are seen in the area. This type of vibration can be felt in the whole body 

of people. High frequency terrestrial vibration is in the frequency band range of 30-250 

Hz. It can cause vibrations in floors, walls and ceilings in buildings. This is often the case 

where there is a tunnel system, such as subways. 

2.1.1.6 Internal noise and vibration 

While most noise sources on the railway depend on external sources such as road structure, 

train equipment and train speed, inside trains can also be a source of noise. The sound 

inside the vehicle is dominant at low frequencies, the feeling of vibration with large 

wavelengths negatively affects the cruising comfort. 
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Figure 2.5 : The noise sources in locomotive (Kurra, 2009). 

The produced noise from fans, generator, cooling groups and compressors are auxiliary 

structure noise. The sound of brake is originated from the friction between wheel and rail 

during the slowdown. Aerodynamic noise is dominant at high speed due to the interaction 

of train and air. The rolling noise becomes dominant as the train starts to move. 

Locomotive noise is directly related to the source of the necessary power to move the 

train. If the locomotives run with a diesel engine, there is the noise of the traction engine, 

the noise of the cooling systems in the locomotive for the cooling of the running engine, 

and the exhaust noise caused by the generators. The noise from the exhaust is not affected 

by the train speed, it can go up to 98 dBA depending on the performance of the absorber 

used in the exhaust system (Kurra, 2009). 

Noise also varies depending on the engine speed and the capacity of the diesel engine in 

diesel electric locomotives. In electric locomotives, the energy required for movement is 

supplied from the feeder on the train or from a third rail. Noise levels in electric 

locomotives depend on the electric motor, hydraulic cooling systems, gear and speed. In 

diesel trains, the highest sound level is 87-96 dBA when measured at a point 30 m from 

the line; In electric trains, this level is 6-7 dBA lower. The main reason why the sound 

level of diesel trains is higher than that of electric trains is that diesel trains can reach 

higher speeds.  

Noise variation occurs mostly aerodynamic noise. When the train speed reaches 240 km/h 

the dominant noise is aerodynamic noise. In transit trains (train speed less than 15 km/h), 
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For control of railway noise at source, the measures should be taken during the design of 

stations or vehicles. Therefore, during construction or manufacturing, it should be 

investigated whether the construction or machinery complies with the required noise 

standards. Then, it should be checked whether there is a change in noise generation or 

insulation of these vehicles or constructions over time and their compliance with the 

relevant standards should be investigated. For this reason, periodic maintenance of rail 

transportation vehicles, stations and equipment that creates noise along the line should be 

done, and the malfunctioning parts should be repaired as soon as possible and noise 

formation should be prevented (Toprak & Aktürk, 2002).  

To decrease the noise between source and receiver, at the beginning of the protection 

methods related to rail transportation systems, the construction of barriers that change the 

direction of sound waves and absorb noise energy. Apart from these, lowering or raising 

road levels, noise control by plants (trees and bushes) are also very common methods in 

practice. However, plant application is not a suitable choice since they have low noise 

absorbance capacity (Toprak & Aktürk, 2002). Besides, rail grinding is applied or oiled 

to decrease friction derived from roughness of rails (Kablan, 2012). 

In Marmaray Line, noise barriers are applied for some regions. These barriers are located 

on adjacent to the railway line. In studying area, some barriers are also in existence. This 

subject is explained in Section 3.4 in detail. 

To control noise for receiver, some precautions are taken at building envelope. These are 

applications of insulation, double glasses for buildings, etc. In addition, people working 

in the rail transportation system and working in a noisy environment for a long time 

(drivers, etc.) should be protected from the physiological and psychological effects of 

noise by using personal protectors (Toprak & Aktürk, 2002). 

The precautions to be taken for rail transportation noise can be explained in more detail 

according to noise types are follows: 

For rolling noise reduction, some kind of applications on the vehicle can be explained that 

skirts applied on the sides of the vehicle can decrease the noise as 2 dB if the noise 

isolation is provided under-vehicle. Skirts block the noise emitted from the wheel by 

reflecting and absorbing them. They are not used in ballast lines as ballast is more effective 



14 

for noise absorption Ballasted lines cause 4-5 dB less noise than directly connected 

reinforced concrete lines due to the noise absorbing feature of the ballast (Kablan, 2012).  

Sound-reducing materials to the railway line can be used for lines directly connected to 

the reinforced concrete ground. Besides, noise barrier is applied on sides of the line. The 

sound absorbance values are changed with respect to features of materials. Some kind of 

sound absorbing material can be used on the barriers to increase the efficiency of barrier 

(Kablan, 2012). 

For controlling excessive rolling noise, rails grinding is applied by straightening the 

wheels. Wheel straightening is primary and the most effective method to control excessive 

rolling noise. If it is not applied regularly, abnormal noise can be observed. When it is 

applied, 7-10 dB noise reduction can be seen with regards to the roughness of wheels and 

rails.  

In order to decrease noise from rail undulation, hard rail grinding is applied. In this 

application, rails are grinded frequently. To determine optimum grinding interval, 

continuous monitoring of undulation is required. Surface coating is also used to control 

rail undulation. In this application, rail cork is coated with a very hard material (Kablan, 

2012). 

So as to reduce noise from the railway, mufflers can be applied to locomotives, disc brakes 

can also be used on locomotives.  

For noise coming from rails, rails can be covered with rubber or plastic fibers. Railroad 

elevation can be adjusted according to the environment. Sound absorption of the inner 

surfaces of railway slopes can be increased (Pampal, n.d.; Wu & Thompson, 2001). 

In actualizing of noise reduction, one of the most important things is cost to select noise 

reduction system. However, selection of noise reduction methods in action plans results 

in high cost so that some alternatives should be developed to ensure optimum methods 

according to related legislations. Other options to decrease the noise are that new railways 

can be built at upstate, at specific times, services of trains having high noise can be 

prohibited, tunnels can be built to isolate railway noise after doing cost benefit analyses. 

(Demir et al., 2016). 
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2.3 Previous Studies 

Within the scope of the thesis study, previous studies including railway noise, the studies 

by using Sounplan model, and the articles and scientific papers prepared about railway 

noise were examined. These studies can be summarized as follows: 

2.3.1 Thesis study about railway noise  

Şahinkaya (2005) modelled the railway noise in the selected region in Konya Province 

using Geographical Information System (GIS). In this context, railway and highway noise 

measurements were made at selected points within the 18 km study area, noise 

calculations were entered into the NetCAD program and contour lines showing noise 

levels were drawn. For Maximum Sound Level (Lmax) and Average Sound Level at Day 

and Night (Ldn), 1/50.000, 1/10.000 and 1/2.000 maps were created and the results were 

evaluated. 

Özgen (2010), in her master thesis, basically defined the sources of railway noise as; 

divided into two as caused by railway vehicles and the interaction of the vehicle and the 

road, and explained the control measures for each noise source. Within the scope of 

Özgen's thesis, noise calculations are made according to the formulas used by the US 

Federal Transportation Administration, using the data of noise measurements made on the 

Aksaray-Otogar Airport metro line. According to the measurements and calculations, the 

reason for the results exceeding the limit values in the relevant regulation of the period 

was determined as road noise. In the conclusion and recommendations section of the 

thesis, precautions to reduce railway noise are explained. 

Kablan (2012)’s thesis titled "Noise Pollution at Railways and Disposal Methods, 

Evaluation of The Related Legislation", explained railway noise estimation methods, the 

effects of railway noise on society, railway noise level changes depending on train speeds, 

measures that can be taken depending on the types of noise in the railway. She presented 

the consideration of the Environmental Noise Evaluation and Management Regulation 

and current practices. In addition, a case study was made with SoundPlan for noise barrier 

design in the thesis, and a survey was conducted with people who live close to the railway 

route and it was revealed which element of railway noise was disturbing for people. 
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Oruç (2017) examined the environmental noise caused by high-speed trains in master 

thesis. In this context, it first revealed the effects of environmental noise on human health, 

defined the concept of high-speed trains, gave information about high-speed trains in the 

world and in Turkey, defined the environmental noise caused by high-speed trains and 

presented noise reduction methods. In this thesis, It is also made high-speed train noise 

measurements and evaluated the results according to the Regulation on the Evaluation and 

Management of Environmental Noise. 

Öner (2018) made a survey to the people living in the study area within the scope of his 

master's thesis titled "Analyze of Implementation Plans in terms of Impacts of Highway 

and Railway Traffic Noise Values" and measured the level of knowledge of people about 

noise pollution. The tram and highway noise are modelled in the region with Soundplan, 

examined the zoning plan of the study area, presented the noise barrier designs for noise 

reduction by presenting the survey and model results. According to the results of the study, 

the most disturbed noise type that the people residing in the study area is "Highway Traffic 

Noise". It has been shown that with the proposed double glass noise barrier, the 

transportation noise can decrease below the limit values in related regulation. 

Peker (2021), in her master's thesis titled "Noise Pollution from Railways; Investigation 

of Rail Systems in terms of Noise Pollution Regulations and Land Usage", created a 

railway noise pollution map using Arcgis in this study to investigate the environmental 

noise originating from the railway in İzmir. In this study, the effect of railway systems 

was determined on the land use types of cities and discussed the noise and vibration 

problem. Within the scope of this study, the period of 2000-2018 was examined. The 

adverse effects of noise pollution and vibration caused by the railway were examined by 

being compared the relevant regulation. 

2.3.2 Noise map prepared with noise level determination 

Demir (2013) prepared a noise map by making noise measurements at 35 points 

determined in Beşiktaş district during March 2009-February 2010 period. The average 

and standard deviation of the measured results is calculated and analyzed according to the 

seasons and measurement locations. In this thesis study, the regions with the highest noise 

and the lowest noise in Beşiktaş district was determined. 
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2.3.3 Environmental noise thesis prepared using soundplan 

Aşçıgil (2009)’s master thesis, modelled the Zincirlikuyu-Maslak transportation line, 

which is one of the residential areas (Beşiktaş, Şişli and Sarıyer districts) with 90 million 

vehicles per year, with Soundplan. Population density in this area is more than 1000 

people per square kilometer and this population is more than two hundred and fifty 

thousand people. Within the scope of the thesis, noise characteristics are given, action 

plans on noise legislation and its implementation, noise calculation methods and 

environmental noise measurement methods in accordance with relevant standards are 

mentioned; noise mapping principles, action plans for noise mapping studies in Europe 

and Turkey are presented; the noise map of the study area has been generates, and 

according to Lden, 5882 people who are disturbed by noise and 2917 people who were 

highly disturbed are estimated. 

Bozkurt (2010), within the scope of master thesis titled "Preparing Industrial Noise 

Mapping - Example of DES Industrial Site And Its Closer Environment in Istanbul", 

defined the preparation process of industrial noise maps with domestic and foreign 

examples, mentioned the noise sources in industrial areas, explained the diffusion 

mechanism with mathematical formulas and generated an industrial noise map for the 

DES industrial site environment, determined the number of people exposed to noise and 

developed an action plan to reduce this number. 

Bölükbaşı (2012) examined the entertainment noise mapping theoretically within the 

scope of master thesis and exemplified it in the context of entertainment noise caused by 

entertainment venue. In the study, the spread of noise in the open air and the effects of 

external factors are presented. Legislations on the evaluation and management of 

entertainment noise in the world, the European Union and Turkey have been examined 

and case studies on the mapping of entertainment noise in the world have been 

summarized. The characteristics of entertainment noise and the noise sources of the 

entertainment venue located in the region selected as the study area were examined and 

the source values in the evaluation results of the Ministry of Environment and Forestry on 

in the region and the lower and upper limit values determined based on these values were 



18 

determined. Four different evaluation groups were formed and entertainment noise 

mapping studies were carried out. 

Paşaoğlu (2013) measured the environmental noise originating from the Eyüp Hasdal-

Kemerburgaz Highway and evaluated the noise levels in the Göktürk District residential 

area according to national and international standards. In this master thesis, since it was 

determined that the Lden value exceeded the limit values by using Soundplan 6.5 in the 

study, a noise barrier proposal was presented, and modeling was done with the noise 

barrier. 

Keskin (2014), within the scope of master's thesis, created noise maps around Sabiha 

Gökçen International Airport for Pendik and Tuzla districts, which are affected by noise 

of airline traffic. Within the scope of the study, first of all, airport noise and the effects of 

this type of noise on people were revealed, national and international regulations, noise 

calculations and maps were examined, and the map of the study area was created with 

Soundplan. 

Kahveci (2016) determined the study area as an area of approximately 340 hectares on 

Adana Turgut Özal Boulevard and covering 800 m north and south of this boulevard. In 

this study, the population to be exposed to noise pollution was determined by current 

situation analysis, satellite imagery, topographic maps and survey studies. In addition, the 

vehicles passing the region were counts and noise measurements were made at the points 

determined on this area. Noise maps were created with Soundplan within the scope of the 

relevant legislation of the region, and suggestions were developed to prevent and/or 

reduce noise in areas where problems were detected. 

Zengin (2019) counted vehicle by determining the time zones with the rush hour at 4 

points of traffic density in Erzurum province. In this thesis study, noise pollution has been 

modeled with Soundplan software, noise maps have been created and measures to be taken 

have been determined. 

Demirel (2019) prepared strategic noise maps of Bolu Province with the Soundplan 

program and revealed impact analyzes. In this study, noise is measured at 12 points with 

the Swan 958 A measuring device. With the results obtained, it has determined which 
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types of buildings are exposed to which level of noise depending on the noise levels, and 

the number of people affected by the noise. 

Savaş (2019) prepared a noise map of Beykoz Kavacık road with the help of Soundplan 

7.4 program in order to determine the noise exposure of the residents of Hisar Evleri in 

Beykoz Kavacık, and presented a 4 m noise barrier proposal to solve the problem. After 

the barrier proposal, noise maps were created to show the noise level below the limit 

values in this region. 

2.3.4 Some important articles and scientific paper prepared about railway noise 

Toprak & Aktürk (2002) explained the railway noise and its environmental impacts. In 

this study, the sources of railway noise are determined. These sources are classified with 

respect to their causes. This study also provides the precautions of these types of noise. 

Emekli et al. (2013) prepared a study about noise control and barrier optimization for 

Marmaray line. At the time of the study, Marmaray line was renewing for use in the 

coming years. The whole line was modeled at this study, some options of noise barrier is 

presented for regions having noise problem owing to railway line. In this study, to state 

the worst scenario of noise barrier, barriers having reflection values as concrete and having 

no curve at the top of the barrier are designed. As a result of the study, it was mentioned 

that the barriers wouldn’t be applied in some regions due to the terrain structure, the 

location of the railway, the height of the surrounding buildings, the location of the art 

structures, and it was emphasized that the noise problem would be solved by speed limits 

in these regions. 

In one of the studies about railway noise, the environmental noise caused by the railway 

was examined in the province of Erzurum. 131 sound measurements were made with a 

SVAN958 model sound measurement device in the city center, in certain areas around the 

railway, in a 1-month period in the spring of 2014. According to this study, one of three 

measurement exceeds the limit values; therefore, some general recommendations are 

presented to prevent environmental noise originating from trains (Ekmekyapar Torun, and 

Bingül, 2014). 
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Demir et al. (2016) study to identify railway noise pollution prevention in terms of related 

regulations. For that purpose, some survey is conducted for dwellings that resident in the 

near of the railway in İstanbul. This survey includes some annoyance types such as noise, 

vibration, odor, light and view. This survey was presented to people living 9 different 

districts that are close to railway line in different occupations and different ages. When 

these results are analyzed, 71% of the participants have annoyance about noise of trains 

during rush hours. This situation is important to take some precaution to decrease 

annoyance. For this purpose, in this study, some suggestions are presented. 

Yüksel and Öztürk (2018) prepared a study that includes investigation of the noise 

reduction effect of noise barriers on railway noise. In this study, Arifiye Station is 

analyzed because this station requires application of noise barrier due to high noise in 

railways and the limit values are exceeded, and an aluminum noise barrier having ≥ 11 

dB(A) noise reduction is suggested. In conclusion section of this study, the model studies 

shows that the noise levels can be under the limit values when this noise barrier is applied.  

Brink et. al. (2019) presented the annoyance levels of noise types which are continuous or 

intermittent noise in Switzerland. Within the scope of this studying, one survey is 

conducted to determine discomforts of people according to noise source. This study shows 

that the daily noise level of aircraft noise is much annoying than road or railway have the 

same Lden level. 

Pampal et al. (n.d.) presented an investigation of noise caused by rail system. This study 

includes the situation of rail systems, the definitions of train types, the noise caused by 

railways, the basic causes of railway noise, prevention methods of railway noise, and the 

effects of railway noise on human health.  

2.4 Regulations 

Noise regulations are implemented in the world and in Turkey in order to determine limit 

values in noise control, to control sources with appropriate measurement methods and to 

take precautions when the limit values are exceeded. 
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2.4.1 Current legislations in Europe 

Noise Pollution was discussed in the Noise Committee established within the OECD in 

the 1986-1991 period and some reports on the subject were prepared. Later, joint studies 

were initiated in the European Union and the European Parliament. At the European 

Commission in 1998; The 5th Environmental Action Program was prepared and the 

concept of "Sustainable Environment" was introduced, the basic targets for the prevention 

of Noise Pollution until 2000 were set and the future noise policies for Europe were 

determined (Kurra, 2009).  

In the Common Position Document adopted by the European Commission on 7 June 2001, 

it was stated that protection against noise is one of the objectives to be achieved as part of 

community policy in the fields of health and environmental protection. The Commission 

has established policies for future noise. In this document, due to the lack of sufficient 

data on various noise sources on environmental noise reduction, it is primarily aimed to 

obtain reliable and comparable data. For this purpose, it is necessary to take precautions 

regarding the noise emitted from certain private sources and complete the deficiencies. 

The development of additional short, medium and long-term measures is another aim 

(Kurra, 2009). 

The European Commission adopted the common attitude document and published 

Directive 49 in 2002 in order to estimate the health and socio-economic aspects of noise 

and the effects of noise (EU Directive, 2002; Kurra, 2009). In addition, the “Green Paper” 

published by the European Parliament in November 1996 includes noise limits, 

measurement and tools and technical information. 

Based on the Green Paper, this directive focused on issues such as monitoring 

developments, sharing experiences on noise reduction in member countries, ensuring 

accuracy and standardization in data acquisition, developing the unity of different actions 

to be taken at local or national levels, ensuring the harmonization of noise estimation 

methods and noise maps, determining limit values and obligating measures to be taken to 

achieve these targets. In the directive, the main sources of noise are determined as motor 

vehicle traffic, railway, aircraft and airports and equipment used in the external 

environment. The aim is to create a common approach to reduce or prevent the effects of 
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environmental noise on human health. In this context, it is to inform the public about noise 

levels and health effects, to reduce noise levels, and to develop practical policies to protect 

sensitive areas (Kurra, 2009). 

According to the directive, the following works should be carried out: 

• Noise maps will be prapared within 3 years for settlements with a population of more 

than 250,000 and for the main highways, main railways and airports, 

• Noise maps will be prapared within 8 years for places with a population of more than 

100,000, 

• Implementation plans will be prapared based on noise maps within 4 years, the maps 

will be available for the public, these plans will be reviewed for every 5 years and 

transferred the data to the local plan, 

• The current or estimated noise levels and the accepted noise limits will be determined, 

and the population living in areas exceeding the limits on the noise maps, the number 

of houses, and the cost/benefit ratios related to the measures will be revealed. 

• As a result of the studies, the targets to be set to reduce the number of people affected 

by road, rail and civil airport noise will be stated and they will be reportedto the 

European Commission (Kurra, 2009) 

2.4.2 Current legislations in Turkey 

In Turkey, legislation within this scope; it can be divided into two categories that are 

legislation indirectly related to noise and legislation directly related to noise (Kurra, 2009). 

In the scope of this study, legislation direcly related to noise is summmarized. 

• Noise Regulation: It includes hearing limits and precautions to be taken for people 

working in noisy workplaces. 

• Vibration Regulation: It aims to minimize health and safety problems that may occur 

as a result of employees' exposure to vibration. 

• Regulation on the use of Personal Protective Equipment at Workplaces: It includes the 

features that must be found in personal protective equipment, the equipment supply 

and its use. 
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Table 3.1 (continued) : The stations in Marmaray line. 

Station 
Number 

Station Name Station 
Number 

Station Name Station 
Number 

Station 
Name 

10 Yenimahalle 25 Süreyya Plajı 40 Fatih 

11 Zeytinburnu 26 Maltepe 41 Osmangazi 

12 Kazlıçeşme 27 Cevizli 42 Darıca 

13 Yenikapı 28 Atalar 43 Gebze 

14 Sirkeci 29 Başak   

15 Üsküdar 30 Kartal   

3.1.2 Selection of region to study on the Marmaray line 

Within the scope of the master's thesis studies, some critical issues are taken into 

consideration to select the region of study on the line. These can be listed as follows: 

• Since the determination of the impact of the railway line on the surrounding sensitive 

buildings, especially on the residences, is the primary goal of the thesis study, it was 

emphasized that the lines and stations in the areas to be studied should be above 

ground. 

• In the area where the study will be conducted, the sensitivity of the buildings near the 

station and the line was taken into account, and it was also considered to select the 

region where the sensitivity of the receiving environment in RPBAN is the most 

sensitive. These are residences, health facilities and dormitory buildings. 

• The distance of the buildings to the line was taken into account in the selection of the 

area to be studied. 

As a result of the examinations carried out along the line, the following conclusions were 

reached: 

• Yenikapı-Ayrılıkçeşmesi stations were excluded from the study because they are 

underground. 

• Since there are tunnels/semi-tunnels in some areas along the line, these areas were 

also excluded from the scope of the study. 

• In some areas, it was decided not to work in these areas as the line is far from the 

living areas. 
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In that railway line, high speed trains also serve to public. The services are supplied from 

İstanbul to Eskişehir, Ankara, Konya and Karaman with a total of 29 train services. 21 of 

the time of services correspond to daytime, 4 of them at evening and 4 of them at night 

time. In Halkalı and Bakırköy Stations, the travel is started at mornings. Two trains serve 

at mornings. One of them goes to Ankara, and the other goes to Karaman. From 

Söğütlüçeşme, Bostancı, and Pendik Stations, except 2 morning trains, 9 trains services 

on day and night times to Ankara, and 3 trains go to Konya. In addition, 10 trains come 

from Ankara to İstanbul, 4 trains come from Konya to İstanbul and one train come from 

Karaman to İstanbul. Therefore, there is some kind of noise in this railway because of 

these high-speed trains. 

In Marmaray Line, freight train carrying exportation load is also passing at night times. 

At 2021, the average number of freight trains passing through the region per day is 4 

(Ünal, 2021). This passing was started at 17th April 2020. These trains are also considered 

at calculation and modelling steps of this study. 

3.2 Noise Measurements 

The aims of the noise measurement study are summarized as follows: 

• Definition of noise sources with respect to acoustical aspect 

• Controlling of noise level according to limits in regulations 

• Creating noise maps and determining the physical environmental conditions 

• Measurements of point sources when there is discomfort for personally of socially 

• Determining the suitability of land for different usages 

• Assessment of noise in terms of human health and comfort 

• The determination of existence and dimensions of noise problem 

• Supplementation of some recommendations about noise problem and the 

determination of performances of these recommendations  

• Revealing the society's response to noise through psycho-acoustic research 

• Investigation of noise level and influence relations in certain source and 

environmental conditions in order to determine noise criteria 

• Determination of resources and areas of influence in an environment 



32 

• Conducting environmental impact assessments for current and future decisions 

(Kurra, 2009) 

3.2.1 Standards researched and considered for measurements and calculations 

The measurement method and analyses methods differ depending on aim of noise 

measurement. The method of noise measurements is also changed according to the noise 

sources. ISO standards are defined to measure noise for machines used in industry; 

building, field and outdoor equipment of industrial facilities, transportation machines, 

industrial machines, etc. The standards are used for railway noise measurement such as 

TS EN ISO 3095 (2013) “Acoustics - Railway applications - Measurement of noise 

emitted by railbound vehicles” for noise of trains, ISO 3381 (2021) “Railway applications 

- Acoustics - Noise measurement inside rail bound vehicles” for internal noise of trains 

(Kurra, 2009). 

For railway emission measurements, ISO 3095 standard is used. According to this 

standard, after the step of production of railway machine, the measurement is done for 

controlling the requested sound levels. In addition, during railway usage or after changing 

some conditions, the measurements are conducted. Measurements are done at free sound 

propagation areas. In these areas, there is no reflected area or obstacle. The wind speed 

should be less than 5 m/s. The distance between source and sound level meter should be 

between 7.5 to 50 m. the trains should be operated without loaded. The doors and 

windows should be closed and there is no operated auxiliary system in these trains. The 

speed of train should be less than 80 km/h for intercity trains and it should be less than 60 

km/h for suburb and subways, and 40 km/h for tramways. For motionless trains, all of the 

devices should be operated for the ones which include electrical and internal combustion 

engine. Microphones should be placed at 6 different points at front and back of train and 

6 different points for side of train. The heights of microphones should be 1,2 – 1,5 m 

above the rail. When another noise source is placed upon the train, the other location of 

microphone should be placed at 3,5 m above the rail (Kurra, 2009). 

For noise measurement, TS ISO 1996-1 (2020) “Acoustics-Description, measurement 

and assessment of environmental noise - Part 1: Basic quantities and assessment 

procedures” and TS ISO 1996-2 (2020) “Acoustics - Description, measurement and 







35 

 

Figure 3.4 : The study area (URL-6.).

Erenköy 

Suadiye 

Bostancı 

Küçükyalı 
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Table 3.2: Noise measurements in train passing time. 

Project Number Date Duration LAeq LAE Explanations (Location and time) 

573 16.03.2020 00:02:10 67.3 88.4 Erenköy, Day 

582 16.03.2020 00:01:08 65.6 84 Suadiye, Day 

585 16.03.2020 00:01:04 59.2 77.2 Suadiye, Day 

587 16.03.2020 00:05:16 73.2 98.2 Suadiye, Day + HST passing 

591 17.03.2020 00:02:08 67.2 88.2 Bostancı, Evening 

593 17.03.2020 00:01:39 66.2 86.1 Bostancı, Evening 

597 17.03.2020 00:02:16 64.4 85.7 Bostancı, Evening 

599 17.03.2020 00:02:09 68.4 89.5 Küçükyalı, Night 

Table 3.3 : Noise measurements for background noise. 

Project Number Date Duration LAeq Explanation 

570 16.03.2020 00:03:39 57.4 Erenköy, Day 

572 16.03.2020 00:04:10 60.4 Erenköy, Day 

575 16.03.2020 03:42:00 73.3 Erenköy, Day 

578 16.03.2020 00:03:21 51.9 Erenköy, Day 

584 16.03.2020 00:02:21 64.6 Suadiye, Day 

586 16.03.2020 00:00:39 51.7 Suadiye, Day 

592 17.03.2020 00:02:29 52.8 Bostancı, Evening 

596 17.03.2020 00:02:01 51.5 Bostancı, Evening 

598 17.03.2020 00:02:41 52.1 Bostancı, Night 

Table 3.4 : Long time measurements. 

Project Number Date First Time Duration LAeq 

580 16.03.2020 13:39:26 00:23:01 65.8 

581 16.03.2020 15:02:14 00:19:33 65.9 

589 17.03.2020 20:09:35 00:31:17 65 

595 17.03.2020 23:19:10 00:10:11 64 

According to ISO 1996-1 Standard, noise levels are arranged with respect to the source 

of noise as mentioned at Section 3.2.1. Therefore, the Lden and Leq calculations are done 

after this adjustment is finished. 

3.3 Noise Calculation with RMR-96 method 

The Dutch national calculation method “Reken – Meervoorscrift Railverkeer slawaai 96” 

is used to calculate the Railway Noise according to the ENAMR. According to this 

method, there are two different definitions for trains that stop at the station or pass without 
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Figure 3.8 : Noise barrier application between Suadiye and Erenköy.
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Table 4.1 (continued) : Summary of all measurements, calculations and model 

results. 

Parameter  Results  Explanations (Location and time) 

Lden (dBA) 68.8(a), 71.8(b) Calculated with Measurements of All Stations 

Leq (dBA) 63.0(a), 66.0(b) Calculated with Measurements of All Stations 

Leq (dBA) 67.8(a) Calculated with RMR 96 Method 

Lden (dBA) 65.2 Calculated with Background Noise 

Leq (dBA) 65.7 Calculated with Background Noise 

Lden (dBA) 60-65 Model Interval at Erenköy 

Lden (dBA) 60-63 Model Interval at Suadiye 

Lden (dBA) 63-66 Model Interval at Bostancı 

Lden (dBA) 63-66 Model Interval at Küçükyalı 

(a) When -6 as an adjustment factor is used, (b) When -3 as an adjustment factor is used 

• It can be said that according to all results, the noise arising from Marmaray line is 

below the limit values in the ENAMR regulation in this area for stations. 

• For receiver points for houses and restaurants in that area, the noise barrier can be 

built, velocity limitations can be applied for trains, or for buildings, the isolation for 

windows can be done. But for open window conditions, the values coming from the 

noise source should be decreased. 

• According to Leq values calculated with SEL values, the noise level reaches up to 68.0 

dB for 8 hours exposure time. The value is lower than 87 dBA that is the exposure 

limit values in Regulation on Protection of Employees from Noise-Related Risks. 

Therefore, it can be determined that the noise levels are proper for people working in 

these stations. However, the detailed studies should be conducted at the future.  

• In order to determine discomfort level for people living in that area, detailed survey 

studies should be recommended. 

• In this area, modelling should be done to detect the noise level for noise barrier 

applications at the future. 
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APPENDICES 

APPENDIX A: Noise Measurement Results 

Table A. 1 : Noise measurement results for all stations. 

Project Number Date Duration LAeq Explanations 

569 16.03.2020 00:02:11 70.6 2 train (front + back platform) 

571 16.03.2020 00:02:01 69.7 2 train (front + back platform) 

573 16.03.2020 00:02:10 67.3 Long train 

576 16.03.2020 00:02:15 67.5 2 train (front + back platform)  

577 16.03.2020 00:02:14 68.8 2 train (front + back platform)  

579 16.03.2020 00:02:30 67.4 2 train (front + back platform)  

582 16.03.2020 00:01:08 65.6 Short train 

583 16.03.2020 00:01:53 64.5 Long train 

585 16.03.2020 00:01:04 59.2 Long train 

587 16.03.2020 00:05:16 73.2 Short train + HST 

591 17.03.2020 00:02:08 67.2 Long train 

593 17.03.2020 00:01:39 66.2 Short train 

597 17.03.2020 00:02:16 64.4 Short train 

599 17.03.2020 00:02:09 68.4 Long train 
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APPENDIX B: Maps of Results of Receiving Point 

 

Figure B. 1 : Receiving points at Erneköy. 
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Figure B. 2 : Receiving points at Suadiye. 
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Figure B. 3 : Receiving points at Bostancı. 



66 

  



67 

 
Figure B. 4 : Receiving points at Küçükyalı. 
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APPENDIX C: Grid Maps for Studying Area 

 

Figure C. 1 : Lday grid map for Erenköy. 


