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ABSTRACT 

A cross sectional study was conducted to analyze a relationship between bogie 

locations and the ride performance in a monorail car. This study was carried out t* 

determine exposure levels of whole body vibration in a certain location in a monorail 

car and related to various condition path of the beam. Human Vibration Meter 

(HWl) 100 Larson Davis and Whole Body Vibration (WBV) sensor as a device 

were used to measure at 2 positions within 3 locations inside a monorail car and 3 

different paths of beams. The measurement of whole body vibration was done on a 

consumer monorail in operation and service during off peak hour. The data in the 

form magnitude collected and recorded by HVM 100 was transferred to the computer 

using Blaze software. The analysis of graph pattern and the difference of magnitude 

value for each location inside a car was studied to determine the exposure level of 

vibration. Data was evaluated and the results show high magnitude vibration for all 
/ 

three axes x, y, z which are 6.92 &st, 4.61 m/s2, and 3.9 m/s2 respectively, The 

Vibration Calculator was used to calculate the risk of WBV in the daily vibration 

exposure that a passenger is subjected to comply health and safety requirements. The 

finding showed there are relations between bogie location and vibration exposure, 

which resulted over the allowable exposure limit value 1.15 m/s2. The individual 

subjected to frequently vibration exposure would tend to receive higher rate 

transmission of vibration in the body and will cause health problem. Among the 

improvements suggested reducing the vibration such as by putting the seat with a 

cushion, rubber padding on the floor, and installing more hand pole at the center of 

the car. 



Satu kajian rentas telah dijalankan untuk menganalisis hubungan diantara lokasi bogi 

dan keselesaan di dalam monorel. Kajian ini dijalankan untuk menentukan -& 
mengenalpasti tahap pendedahan getaran seluruh badan terhadap lokasi di dalarn 

monorel dan hubungkait diantara laluan monorel yang berbeza-beza. Getaran 

Seluruh Badan (HVM) 100 Larson Davis telah digunakan untuk mengukur 

keseluruhan getaran pada badan manusia dalam 2 posisi dengan 3 l o h i  di dalam 

monorail serta 3 rasuk jalan yang berlainan. Pengukuran getaran seluruh badan telah 

dijalatlkan ketika monorel beroperasi iaitu di luar waktu puncak. Data magnitud yang 

disimpan dan dikurnpul dari KVM 100 perlu dipindahkan ke komputer dengan 

menggunakan perisian Blaze untuk mendapatkan nilainya. Nilai magnitude untuk 

setiap lokasi di dalam kereta telah dikaji dan dianalisis di dalam graf yang berbeza 

untuk menyatakan bentuk getaran ymg terhasil. Data yang diniiai menunjukkan 

tahap getaran adalah tinggi untuk ketiga-tiga paksi x, y, dan z, yang mana 6.92 m/s2, 

4.61 m/s2, clan 3.9 m/s2 bagi setiap bacaan masing-masing. Kalkulator Getaran juga 

digunakan untuk mengira nilai clan tahap risiko getaran yang terdedah kepada 

penurnpang dalam seharian bagi mematuhi akta kesihatan dan keselamatan yang 

ditetapkan. Melalui keputusan yang ditunjukkan, terdapat hubungkait diantara lokasi 

bogi dan pendedahan getaran, yang mana nilainya melebihi had yang dibenarkan 

iaitu 1.15 m/s2. Seseorang yang sering terdedah kepada getaran lebih cenderung 

untuk menerima transrnisi getaran di dalam badan dan mengakibatkan masalah 

kesihatan. Diantara penarnbahbaikkan dm cadangan untuk mengurangkan getaran 

adaIah, dengan menggantikan kerusi asal dengan kusyen, pelapik getah di atas lantai, 

dm memasang tiang untuk genggaman tangan di dalam monorel. 

























































Birlik, G. (2009). Occupational Exposure to Whole Body Vibration-Train Drivers. 47, 

5(10). 

Bovenzi, M., Rui, F., Negro, C., D7Agostin, F., Angotzi, G., Bianchi, S.Stacchini, N. 

(2006). An epidemiological study of low back pain in professional drivers. Journal 

of Sound and Vibration, 298(3), 5 14-539. doi: 

http://dx.doi.ordlO. 1016/',isv.2006.06.001. 

Bovenzi, M., & Zadini, A. (1992, 17(9), 1048-1059. 

," 

Burdorf, A., Riel, M. V., & Brand, T. (1997). Physical Load as Risk Factor for 

Musculoskeletal Complaints Among Tank terminal Workers. American Industrial 

Hygiene Asscociation Journal, 58(7). 

Coyle, J. C., Bardi, E. J., & Novack, R. A. (2006). Transportation. South Western: 

Thomas. 

Cann, A. P., Salmoni, A. W., & Eger, T. (2004). Predictors of whole-body vibration 

exposure by highway transport truck operators. Ergonomics, 47(13), 1432-1453. 

Das, A. M., Ladin, M. A., Ismail, A., & Rahmat, R. 0. (2003). Consumers satisfaction 

of public transport. Engineeroing Science and Technology. 



Farhana, L. (2008). The Effect of Whole Body Horizontal Vibration in Position Sense 

and Dynamic Stability of the Spine. (Degree of Master's of Science), University of 

Kansas. (1453 307). 

Funakosh, M., Taoda, K., Tsujimura, H., & Nishiyama, K. (2004). Measurement of 

Whole Body Vibration in Taxi Drivers. Journal of Occupational Health, 46(2), 

119-124. 

Funakoshi, M., Tamura, A., Taoda, K., Tsujirnura, H., & Nishiyama, K. (2003). kisk 

factor for low back pain among taxi drivers in Japan. Sangyo Eiseigaku Zasshi, 45, 

23 5-247. 

Griffin, M. J. (1990). Handbook of Human Vibration: Elsevier Science. 

Handbook of Railway Vehicles Dynamics, Chp.3 The Anatomy of Railway Vehicle 

Running Gear by Anna Orlova And Yuri Boronenko. 

https://railforthevalley.wordpress.com/2009/07/1 Slschwebebahn-wuppertal-the 108- 

y ear-old-gadgetbahnenl 1 

Hun, L. C. (2005). Dynamic response analysis of monorail bridges under moving trains 

and riding comfort of trains. 

Ismail, A. R., Nuawi, M. Z., How, C .  W., Kamaruddin, N. F., Nor, M. J. M., & Makhtar, 

N. K. (2020). Whole Body Vibration Exposure to Train Passenger. American 

Journal of Applied Scienes, 7(3), 352-359. 

ISO. (1997). Mechanical vibration and shock-Evaluation of human exposure to whole- 

body vibration-Part 1 : General requirements. International Standard Organization. 

Kennedy, R. R. (20 10). Monorail Rapid Transit. Considering Monorail Rapid Transit 

for North American Cities . 


