OZET/ABSTRACT

Glnimizde, Tlrkiye?de cok sayida orman Uretim ve transport arag operatort bulunmakta olup, operatorlerin
pek cogu mekanik titresimle ilgili olarak ciddi saglik problemleri ile karsi karsiya kalmaktadir. Saglik problemleri
titresimin sliresine ve yogunluguna baglidir. Bu saglik riskini tahmin etmek igin bazi dediskenlerin 6lgtilmesi
gerekmektedir. Operator koltugu tzerindeki tim vUcut titresiminin belirlenebilmesi icin karmasik dlctimler
yapmak gereklidir. Bu calismada, operatorlere iletilen tim viicut titresimlerinin ginlik normal calismalar
sirasindaki dlcumleri g dik eksende (x, y, z) yapilarak analiz edilmistir. Elde edilen degerler ISO 2631-1
standardindaki gtinlik maruz kalinabilecek limit dederleri ile karsilastirilmistir. Stricllere iletilen titresimlerin
koltuk stispansiyon sistemi ile azaltilmasi amaciyla fabrika cikish yeni koltuklar ile zamanla séntimleme 6zelligini
kaybeden koltuklar tGzerinde 6lgimler yapilmistir. Ayrica, ylksek diizeyde ve uzun sureli tim vicut titresimine
maruz kalan suricilerin hastane ortaminda, bel ve sirt bolgesi radyolojik analizleri yapilarak, titresimden
kaynaklanan bir rahatsizliklari bulunup bulunmadigi belirlenmeye calisiimistir. Buna goére, cekici (tamburlu)
traktor, strticl traktor ve kamyon operatorleri icin titresimin en fazla etkili oldugu Z ekseni lzerinde mevcut
koltuk ile yapilan 6lgimlerin uyari sinirinin Gzerinde (>0,5), tehlike siniri altinda (<1,15) oldugu ve yeni
koltuklarin kullanimi ile bu dederin uyari sinirinin altina (<0,5) cekilebildigi gortlmustir. Yapilan istatistiki
analizler sonucunda ise, slrtticl traktorler igin sadece koltuk tliriine gore farkhliklar belirlenirken, gekici
(tamburlu) traktorler igin arag ve koltuk ttriine, kamyon igin ise koltuk ve yol tlirtine gore farkliliklar oldugu
tespit edilmistir. Bu kapsamda saglik ve konfor sartlar birlikte dederlendirildiginde fabrika gikish slispansiyonlu
traktor koltuklari ile yeni kamyon koltuklarinin en iyi etkiyi gésterdikleri gérilmustlr. Ayrica arag tliriine gore
farklilklarin ortaya giktigi 3 farkh gekici (tamburlu) traktoér arasinda en dusuk dikey yonlu titresim dederlerinin
John Deere marka arag Utzerinde bulundugu tespit edilmistir. Ayrica, uluslararasi standartlarda belirtilen uyari
sinirt (0,5 ms-2) lzerinden maksimum calisma stirelerinin hesaplanmasi sonucunda ise fabrika gikish yeni
koltuklarin kullanilmasi ile gcalisma stirelerinin artirilabilecedi gérilmus, buna gore en fazla calisma stiresi fabrika
cikisli stispansiyonlu traktor koltuklari ile yeni kamyon koltuklarini Gzerinde tespit edilmistir. 9 operatorin
Uzerinde yapilan muayene ve radyolojik tetkik sonucunda ise; % 77,777 sinin sirt ve bel rahatsizliklarina yénelik
herniasyonlara maruz kaldiklari ve bu herniasyonlarin bel bélgesinde yer alan L1-L5 olarak adlandirilan 5 adet
omurun arasindan L5-S1 ve L4-L5 seviyelerinde gorildigu tespit edilmistir. % 77,772 lik bu dilim icerisinde, %
22,22 ile gekici (tamburlu) traktor operatorleri, % 22,22 ile stritlcl traktdr operatorleri ve % 33,33 ile
kamyon operatorleri yer almistir. Bel ve sirt rahatsizliklari strtticl traktér operatorlerinde en hafif
hissedilmekte iken, suritlict traktér operatorlerinde rahatsizliklar agri olmaksizin kendini gostermis, gekici
(tamburlu) trakt6r operatérlerinde ise tam tersi durum tespit edilmistir. Ayrica, diger arag operatorlerine gore
daha fazla kiloya ve uzun boya sahip olan ve daha fazla ylklenmeye maruz kalan kamyon operatorlerinde bel
fitidi rahatsizhdinin daha fazla oldugu goértlmustir. Tirkiye?de ormancilik faaliyetlerinde, orman tretim ve
transport araglarindan kaynaklanan titresimlerin ergonomik analizini ortaya koymak amaciyla ele alinan bu
calismada, orman Uretim ve transport aracglari ile galisma sirasinda operatérlere iletilen bittin vicut titresimleri
OlglilmUs, elde edilen bulgular géz 6niinde bulundurularak, Giretim ve transport araglari ile calisma sirasinda
operatorlerin maruz kaldidi titresimlerin azaltiimasina yodnelik bazi 6nerilerde bulunulmustur. Anahtar S6zctkler:
Ergonomi, Ormancilik, Saghk, Titresim, Uretim.

There are a large number of forest harvesting and transport vehicle operator in Turkey, and many of them are
faced with serious health problems related to mechanical vibration. These health problems depends on the
duration and intensity of the vibration. Some of the variables must be measured to estimate the health risks.
Complex measurements should be realized to determine the whole-body vibration on the operator's seat. In
this study, the whole body vibrations transmitted to operators during normal operations daily measurements of
three perpendicular axes (X, y, z) were examined. The obtained values were compared with the daily limit
values to be exposed to the ISO 2631-1 standards. Some measurements were carried out both with the new
seats and damping property lost seats in order to reduce the vibrations transmitted to the drivers seat
suspension system. In addition, waist and back radiographic analysis of high-level and long-term drivers
exposed to whole-body vibration was performed in the hospital setting, to determine whether there are
ailments arising from vibration or not. Accordingly, most effective Z-axis vibration measurements with available
seats on pulling (drummed) tractors, skidders tractor and truck operators were determined to be above the
warning limit (>0,50) and under the danger limit (<1,15). This value can be reduced below the warning limit
(<0,5) with the use of new seats. Differences also occurred depending on the type of vehicle, John Deere
tractor had the lowest vertical directional vibration values among three different pulling (drummed) tractors. In
addition, as a result of the calculation of maximum working time, considering the international standards
warning limit (0,5 ms-2), working time is thought to be increased with the use of factory new seats,
accordingly, the maximum working time is identified for the suspension new tractor seats and new truck seats .
As a result of the examination and radiological examination of the nine operators, 77,77 % have back, 77,77 %
have back and lumbar herniations are exposed to diseases and herniation in the lumbar region, called L1-L5 L5-
S1 and L4 5 pieces of vertebrae -L5 levels were frequently found. 77,77 % 'in this slice of, 22,22 % pulling
(drummed) tractor operators, tractor operators skidders with 22,22 % and 33,33 % truck operators. Waist and
back ailments skidders felt the lightest tractor operators, while operators tractor skidders showed itself without
pain disorders, and pulling (drummed) tractor operators have been identified in the opposite situation. Also,
taller and fatter operators have more hernia according to other vehicle operators. The aim of this study was to
perform an ergonomic analysis of the vibration resulting from harvesting and transport vehicles used in forestry
activities in Turkey. In the study, the whole body vibration levels to which the operators were exposed while
working with the vehicles were determined, and some suggestions were made by considering the results
obtained from the study, to reduce operator exposure to vibrations during operation. Keywords : Ergonomics,
Forestry, Health, Vibration, Harvesting



