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m½9¢
Å5ǸƴȅŀƴǸŦǳǎǳƴǳƴŀǊǘƳŀǎƤve sanayininƎŜƭƛǒƳŜǎƛǎǸǊŜŎƛΣǸǊŜǘƛƳŘŜƪǳƭƭŀƴƤƭŀƴmakineleriherƎŜœŜƴƎǸƴdaha
ōǸȅǸƪdinamikȅǸƪƭŜǊŜmaruzōƤǊŀƪƳŀƪǘŀŘƤǊ. mȊŜƭƭƛƪƭŜgeoteknikƳǸƘŜƴŘƛǎƭƛƐƛveȅŀǇƤǎŀƭanalizŀƭŀƴƭŀǊƤƴŘŀƪƛ
ƎŜƭƛǒƳŜƭŜǊsonucunda,ŀǊǘƤƪdahahassasœŜǾǊŜǎŜƭǎƤƴƤǊƭŀƴŘƤǊƳŀƭŀǊƤve ekonomikȅŀǇƤƳmaliyetleriniƎǀȊŜǘŜƴ
dahaetkin ƳǸƘŜƴŘƛǎƭƛƪœǀȊǸƳƭŜǊƛȅŀǇƤƭŀōƛƭƳŜƪǘŜŘƛǊ. ¸ŀǇƤƭŀƴbu œŀƭƤǒƳŀƴƤƴŀƳŀŎƤda bahsedilenkriterlerin
ǎŀƐƭŀƴƳŀǎƤƴƤazamiǀƭœǸŘŜƎǀȊŜǘŜǊŜƪǘŀǎŀǊƤƳyapmakve bir nebzede olsa bu alandakiƎŜƭƛǒƳŜƭŜǊŜƪŀǘƪƤ
ǎǳƴƳŀƪǘƤǊ.

Å4ŀƭƤǒƳŀiki ōǀƭǸƳŘŜƴƻƭǳǒƳŀƪǘŀŘƤǊ. TƭƪōǀƭǸƳŘŜȅŀǇƤŘƛƴŀƳƛƐƛƴƛƴtemel ƪŀǾǊŀƳƭŀǊƤΣtemel tipleri, makine
ǘǸǊƭŜǊƛΣhesapȅǀƴǘŜƳƭŜǊƛveǘŀǎŀǊƤƳŘŀƪƛǀƴŜƳƭƛunsurlarŀƴƭŀǘƤƭƳŀƪǘŀŘƤǊ. TƪƛƴŎƛōǀƭǸƳŘŜΣǒŜƘƛǊŜƛœƳŜsuyu
temin eden ǳƭǳǎƭŀǊŀǊŀǎƤbir proje ǸȊŜǊƛƴŘŜƴǀǊƴŜƪƭŜƳŜȅŀǇƤƭŀŎŀƪǘƤǊ. Bu projede PS-2E ve PS-3E olarak
ŀŘƭŀƴŘƤǊƤƭŀƴiki ŦŀǊƪƭƤpompa istasyonuōǳƭǳƴƳŀƪǘŀŘƤǊ. Bu PS-2E ve PS-3EƛǎǘŀǎȅƻƴƭŀǊƤƴŀait dinamik kayma
ƳƻŘǸƭǸŘŜƐŜǊƭŜǊƛǎƤǊŀǎƤȅƭŀ525.000kPave11.500.000kPaΩŘƤǊ.

ÅProjemizdeki temel sistemi bir adet ƪǸǘƭŜtemel ve bir adet muhafaza temelinden ƻƭǳǒƳŀƪǘŀŘƤǊ.
HesaplamalarexcelǘŀōŀƴƤƴŘŀƎŜƭƛǒǘƛǊŘƛƐƛƳƛȊbir programdaȅŀǇƤƭƳƤǒǘƤǊ. ElastikȅŀǊƤǳȊŀȅȅŀƪƭŀǒƤƳƤƴƤbazalan
hesaplamalarda, serbestǘƛǘǊŜǒƛƳanalizmetotu ƪǳƭƭŀƴƤƭƳƤǒǘƤǊ. TemellerǘƻǇǊŀƐŀƎǀƳǸƭǸveǘƻǇǊŀƐŀƎǀƳǸƭǸ
olmayacakǒŜƪƛƭŘŜiki ŦŀǊƪƭƤƪƻǒǳƭŀƭǘƤƴŘŀƛƴŎŜƭŜƴƳƛǒǘƛǊ. Analizlerher iki pompa istasyonuōǀƭƎŜǎƛƛœƛƴbu iki
ŦŀǊƪƭƤƪƻǒǳƭŀƭǘƤƴŘŀŀȅǊƤayri olarakȅŀǇƤƭƳƤǒve ǎƻƴǳœƭŀǊƤƪŀǊǒƤƭŀǒǘƤǊƤƭƳƤǒǘƤǊ. AnalizǎƻƴǳœƭŀǊƤƴŀƎǀǊŜ, PS-3E
istasyonundaǘƻǇǊŀƐŀƎǀƳǸƭǸduruma ƎǀǊŜhesap edilen ǘƛǘǊŜǒƛƳƳƻŘƭŀǊƤve dinamik deplasmangenlik
ŘŜƐŜǊƭŜǊƛŘƛƐŜǊdurumlaraƎǀǊŜhesapedilenlerdendahatatmin edicidir.

ÅAnahtar Kelimeler: Blok Tipi Makina Temeli,SerbestTitresim Analizi, Elastik¸ŀǊƤǳȊŀȅ¸ŀƪƭŀǒƤƳƤve Toprak
TœƛƴŜKƤsmiDǀƳǸƭǸTemel.
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ABSTRACT
A Case Study About Designing of Block Foundations

ÅEverypassingday, machinesused in production are exposedto much bigger dynamic loads
becauseof increasein world populationand advancementperiod of industrialization. Especially
asa result of advancementsin geotechnicalengineeringandstructuralengineering,more trusted
engineeringanalysiscan be done with taking care of much fragile environmental limits and
cheapermanufacturingcosts. Main purposeof this study is designingthe machinefoundation
systemswith takingcareof meetingof the criteriaandcontributeto advancementsin this area.

ÅThisstudyis consistingof two parts. In the first part; basicconceptsof structuraldynamics,kinds
of foundationandmachines,methodsof analysisandmain factorsin designstagearepresented.
In the lastpart; a casestudywhichis aboutan internationalproject supplyingof water to a city is
presented. There are two different pump stations which are PS-2E and PS-3E. Dynamicshear
modulusof PS-2EandPS-3Esitesare525.000kPaand11.500.000kPa, respectively.

ÅIn our project, foundation systemis comprisingof a massfoundation and a casingfoundation.
Calculationshave been performed in an excelsoftware written by us. In the calculations,free
vibration analysismethodsare adoptedwith usingElasticHalfspaceApproach. Foundationsare
analyzedunder two different conditions which are, embeddedand not embedded into soil.
Analysesare done for both of stationsseparatelyunder the two different conditionsand results
are compared. According to the results, it is shown that vibration modes and dynamic
displacementamplitudesunder the embeddedcasein PS-3E station are much satisfyingthan
others.

ÅKeywords: BlockFoundations,FreeVibrationAnalysis,ElasticHalfspaceApproachandFoundation
PartiallyEmbeddedin Soil.
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DTwT 
1. DƛǊƛǒ
1.1 Makina ¢ŜƳŜƭƭŜǊƛƴƛƴ mƴŜƳƛ
Å«ƭƪŜekonomilerinde,sanayilesmeœƻƪǀƴŜƳƭƛbir yer tutar. Sanayilesme
œŀƭƤǎƳŀƭŀǊƤΣberaberinde sanayi ȅŀǇƤƭŀǊƤƴƤƴƛƴǒŀǎƤƴƤve ǎŀƴŀȅƛƭŜǒƳŜŘŜ
ǀƴŜƳƭƛbir ƪƤǎƳŀsahip olan makina temellerinin projelendirilmesini,
bununla birlikte ǳȅƎǳƭŀƳŀǎƤƴƤŘƻƐǳǊǳǊ. Bu uygulamaŜǎƴŀǎƤƴŘŀΣtemelin
digerȅŀǇƤŜƭŜƳŀƴƭŀǊƤƴŘŀƴȅŀƭƤǘƤƳƤƴƤsaglamakda verimliœŀƭƤǒƳŀŀœƤǎƤƴŘŀƴ
ƎǸƴǸƳǸȊŘŜǀƴŜƳarzederόDǸƭΣ2007).

ÅRafineriler, petrokimya tesisleri, kuvvet santralleri gibi ŜƴŘǸǎǘǊƛȅŜƭ
projelerde ǀȊŜƭƭƛƪƭŜάōƛƴŀtipi ƻƭƳŀȅŀƴέȅŀǇƤsistemleri Tƴǒŀŀǘ
aǸƘŜƴŘƛǎƭƛƐƛƴƛƴǀƴŜƳƭƛƪƻƴǳƭŀǊƤƴŘŀƴbirini ǘŜǒƪƛƭeder. Pompa,ǘǊƛōǸƴΣ
ƪƻƳǇǊŜǎǀǊgibi hareketli ŜƪƛǇƳŀƴƭŀǊƤƴtemel ȅŀǇƤƭŀǊƤbunlardan biridir.
Genel olarak ά¢ƛǘǊŜǒƛƳƭƛmakine ǘŜƳŜƭƭŜǊƛέolarak ŀŘƭŀƴŘƤǊƤƭŀƴbu
sistemlerinǘŀǎŀǊƤƳƤƴŘŀsabit ȅǸƪƭŜǊkadarƛǒƭŜǘƳŜǎƤǊŀǎƤƴŘŀortaya œƤƪŀƴ
dinamiktesirlerdeǀƴŜƳƭƛŘƛǊόDǸǊŜΣ2018).
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Å1.2 !Ƴŀœ ǾŜ YŀǇǎŀƳ

ÅMakina temellerinin ǘŀǎŀǊƤƳƤƴŘŀōŀǒƭƤŎŀŀƳŀœƭŀǊŘŀƴilki, ƳŀƪƛƴŀƴƤƴisletim ŦǊŜƪŀƴǎƤile
sistemin serbest titresim ŦǊŜƪŀƴǎƤƴƤƴbirbirinden yeterince uzak ƻƭƳŀǎƤƴƤsaglamak;
ikincisi ise isletmeǎƤǊŀǎƤƴŘŀolusacakolan titresim genliklerininkabul edilebilir ǎƤƴƤǊƭŀǊ
ƛœŜǊƛǎƛƴŘŜƪŀƭƳŀǎƤƴƤǎŀƎƭŀƳŀƪǘƤǊό!ǒƤƭƤƻƐƭǳΣ2009).

ÅBu tip temellerin, maruz ƪŀƭŘƤƐƤdinamik etkiler nedeni ile ŀƭƤǒƤƭŀƎŜƭƳƛǒstatik dizayn
ǒŀǊǘƭŀǊƤƴŀek olarakdinamikȅǸƪƭŜǊŀƭǘƤƴŘŀƪƛŘŀǾǊŀƴƤǒƭŀǊƤda incelenirve analizǎƻƴǳœƭŀǊƤ
gerekƛǒƭŜǘƳŜgerekseœŜǾǊŜǎŜƭǒŀǊǘƭŀǊdikkateŀƭƤƴŀǊŀƪǘŀǎŀǊƤƳŀŀƪǘŀǊƤƭƤǊ. DinamikȅǸƪƭŜǊ
ŀƭǘƤƴŘŀƪƛȅŀǇƤƭŀƴanaliz,temel sistemininserbestveȊƻǊƭŀƴƳƤǒǘƛǘǊŜǒƛƳƭŜǊƛƴƛƴirdelenmesi,
rezonansƻƭŀǎƤƭƤƪƭŀǊƤƴƤƴŀǊŀǒǘƤǊƤƭƳŀǎƤve ǘƛǘǊŜǒƛƳgenlikleri ile birlikte ǘƛǘǊŜǒƛƳƛƴœŜǾǊŜŘŜ
ƻƭǳǒǘǳǊŘǳƐǳetkilerinŘŜƐŜǊƭŜƴŘƛǊƛƭƳŜǎƛolarakǀȊŜǘƭŜƴŜōƛƭƛǊόDǸǊŜΣ2018).

ÅBahsiƎŜœŜƴmakinelerƛǒƭŜǘƳŜǀƳǊǸboyuncasorunsuzœŀƭƤǒƳŀǎƤbeklenenŜƪƛǇƳŀƴƭŀǊŘƤǊ.
BunedenleƛǒƭŜǘƳŜŀœƤǎƤƴŘŀƴǎǸǊŜƪƭƛœŀƭƤǒŀōƛƭƛȅƻǊƻƭƳŀǎƤœƻƪǀƴŜƳƭƛŘƛǊ.mǘŜyandanbu tip
makineler ǀȊŜƭƭƛƪƭŜtemel sistemine ƎǀǊŜƻƭŘǳƪœŀmaliyetlidirler. Bu nedenle temel
ǘŀǎŀǊƤƳƤƴŘŀΣmakinenin ǎŀƐƭƤƪƭƤœŀƭƤǒƳŀǎƤƴƤkesintiye ǳƐǊŀǘƳŀȅŀŎŀƪtemel ŘƛȊŀȅƴƤ
ekonomik ǘŀǎŀǊƤƳƤƴǀƴǸƴŜƎŜœŜǊ. Temel sistemi, rezonansa girmemeli, ǘƛǘǊŜǒƛƳ
genlikleri(deplasmanlar)genelde makine ƛƳŀƭŀǘœƤǎƤǘŀǊŀŦƤƴŘŀƴverilen ǎƤƴƤǊŘŜƐŜǊƭŜǊƛ
ŀǒƳŀƳŀƭƤΣǘƛǘǊŜǒƛƳƭŜǊƛƴœŀƭƤǒŀƴƭŀǊŀolumsuz etkisi ƻƭƳŀŘƤƐƤgibi œŜǾǊŜekipman ve
makineleride olumsuzetkilememelidirόDǸǊŜΣ2018).
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