The Static and Dynamic Response of Reinforced Ballasted-Track Under High-Speed Train.
Muhammad Burhanuddin, Dr. Eng., Ir. Imam Muthohar, S.T., M.T., IPM

Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA REFERENCES

AREMA. 2006. Manual for Railway Engineering. Lanham, MD. Barksdale, R.D. 1972. :
American Railway Engineering and Maintenance of Way Association.

Bathurst, R. and Raymond, G.P. 1987. Geogrid Reinforcement of Ballasted Track.
Transportation Research Record Journal of the Transportation Research Board.
pp.8-14.

Berggren, E. 2009. Railway Track Stiffness : Dynamic Measurements and Evaluation for
Efficient Maintenance. thesis, KTH.

Bian, X., Jiang, H., Cheng, C., Chen, Y., Chen, R. and Jiang, J. 2014. Full-scale model testing
on a ballastless high-speed railway under simulated train moving loads. Soil
Dynamics and Earthquake Engineering. 66, pp.368-384.

Birmann, F. 1965. Paper 5: Track Parameters, Static and Dynamic. Proceedings of the
Institution of Mechanical Engineers, Conference Proceedings. 180(6), pp.73-85.

Brinkgreve, R., Broere, W. and Waterman, D. 2004. Plaxis 2D - Version 8.

Brough, M., Ghataora, G., Stirling, A., Madelin, K., Rogers, C. and Chapman, D. 2003.
Investigation of railway track subgrade. I: In-situ assessment. In: Proceedings of
the Institution of Civil Engineers-Transport: Thomas Telford Ltd, pp.145-154.

Budhu, M. 2010. Soil Mechanics and Foundations. USA: John Wiley & Sons, Inc.

Chaolong, J., Xu, W. and Wang, H. 2011. Analysis and forecast of track composite irregularity.
Procedia Engineering. 15, pp.1288-1292.

Chumyen, P., Connolly, D.P., Woodward, P.K. and Markine, V. 2022. The effect of soil
improvement and auxiliary rails at railway track transition zones. Soil Dynamics
and Earthquake Engineering. 155, p107200.

Clarke, C.W. 1957. Track Loading Fundamentals,. The Railway Gazette, . pp.Part 1, 45-48,Part
42, 103-107,Part 103, 157-163,Part 104, 220-221,Part 105, 274-278,Part 106,
335-336,Part 107,479-481. .

Coleman, D.M. 1990. Use of Geogrids in Railroad Track: A Literature Review and Synopsis.

D’Andrea, A., Loprencipe, G. and Xhixha, E. 2012. Vibration Induced by Rail Traffic:
Evaluation of Attenuation Properties in a Bituminous Sub-ballast Layer. Procedia
- Social and Behavioral Sciences. 53, pp.245-255.

D’Angelo, G., Thom, N. and Lo Presti, D. 2016. Bitumen stabilized ballast: A potential solution
for railway track-bed. Construction and Building Materials. 124, pp.118-126.

Dahlberg, T. 2001. Some railroad settlement models—A critical review. Proceedings of the
Institution of Mechanical Engineers, Part F: Journal of Rail and Rapid Transit.
215(4), pp.289-300.

Dahlberg, T. 2003. Railway Track Dynamics: A Survey.

Das, B.M. 2007. Principles of geotechnical engineering / Braja M. Das. In.

Das, B.M. 2016. Use of geogrid in the construction of railroads. Innovative Infrastructure
Solutions. 1, pp.1-12.

Das, B.M. 2016. Use of geogrid in the construction of railroads. Innovative Infrastructure
Solutions. 1(1), p15.

Das, B.M. 2019. Advanced Soil Mechanics.

Department of Public Works. 1986. Guidelines for the Soil Investigation and Countermeasures
of Land Movement. Petunjuk Penyelidikan dan Penanggulangan Gerakan Tanah
(Longsoran). Jakarta, Indonesia: Ministry of Public Works of the Republic of
Indonesia,.

62



The Static and Dynamic Response of Reinforced Ballasted-Track Under High-Speed Train.
Muhammad Burhanuddin, Dr. Eng., Ir. Imam Muthohar, S.T., M.T., IPM

Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS

WWP’Connolly, D.P., Laghrouche, O., Woodward, P.K. and Alves Costa, P. 2018. The
stiffening of soft soils on railway lines. Transportation Geotechnics. 17, pp.178-
191.

Doyle, N.F. 1980. Railway track design: a review of current practice. Canberra: Australian
Government Publishing Service.

Eisenmann . J. 1970. Einflaus der Schwellengrosse, Schwellenteilung and Schotterbettstarke
auf die Untergrundbeanspruchung’, (Influence of Sleeper Size and Spacing and
Ballast Depth on the Subsoil) in German. In: ETR - Eisenbahntechnische
Rundschau, Darmstadt. Hestra, pp.307-317.

Eisenmann, J. 1969. Stress om the Permanent Way due to High Axle Loads. Stahle Eisen.

Eisenmann, J. 1972. Germans Gain a Better Underetanding of Track Structure. Railway Gazette
International. VVol.128(8), p305.

El-Badawy, S. and Kamel, M. 2011. Assessment and Improvement of the Accuracy of the
Odemark Transformation Method. Int J Adv Eng Sci Technol. 5.

El-Sharkawi, A.E., Railroads, A.0.A. and Engineering, U.0.M.a.A.D.0.C. 1991. "Correlation
of Railroad Subgrade Resilient Modulus with Cone Penetration Test Data".
Department of Civil Engineering, University of Massachusetts.

Eller, B. and Fischer, S. 2021. Tutorial on the emergence of local substructure failures in the
railway track structure and their renewal with existing and new methodologies.

Esen, A.F., Laghrouche, O., Woodward, P.K., Medina-Pineda, D., Corbisez, Q., Shih, J.Y. and
Connolly, D.P. 2023. Numerical analysis of high-speed railway slab tracks using
calibrated and validated 3D time-domain modelling. Railway Engineering
Science.

Esen, A.F., Woodward, P.K., Laghrouche, O. and Connolly, D.P. 2022. Stress distribution in
reinforced railway structures. Transportation Geotechnics. 32, p100699.

Esmaeili, M., Amiri, S. and Jadidi, K. 2014. An investigation into the use of asphalt layers to
control stress and strain levels in railway track foundations. Proceedings of the
Institution of Mechanical Engineers, Part F: Journal of Rail and Rapid Transit.
228(2), pp.182-193.

Esmatkhah Irani, A., Nikbakht, M. and Azarafza, M. 2021. PLAXIS 3D Tutorial Manual with
practical examples.

Esveld, C. 2001. Modern Railway Track. Zaltbommel, The Netherlands: MRT-Productions.

Farritor, S. and Fateh, M. 2013. Measurement of vertical track deflection from a moving rail
car.

Fatah, A., Suwarno and Arifin, M.i. 2018. Geotechnical Design Study on Railway Embankment
on the Madiun-Nganjuk Double Track Line, East Java.

Fernandez-Ruiz, J., Miranda, M., Castro, J. and Medina Rodriguez, L. 2021. Improvement of
the critical speed in high-speed ballasted railway tracks with stone columns: A
numerical study on critical length. Transportation Geotechnics. 30, p100628.

Ferro, E. 2018. The mechanical behaviour of fibre reinforced railway ballast. thesis.

Fischer, S. 2021. Investigation of effect of water content on railway granular supplementary
layers. Naukovyi Visnyk Natsionalnoho Hirnychoho Universytetu. pp.64-68.

Fischer, S. 2022. Geogrid reinforcement of ballasted railway superstructure for stabilization of
the railway track geometry — A case study. Geotextiles and Geomembranes. 50(5),
pp.1036-1051.

Fischer, S. and Horvat, F. 2011. Investigation of the reinforcement and stabilisation effect of
geogrid layers under railway ballast. Slovak Journal of Civil Engineering. 19(3),
pp.22-30.

63



The Static and Dynamic Response of Reinforced Ballasted-Track Under High-Speed Train.
Muhammad Burhanuddin, Dr. Eng., Ir. Imam Muthohar, S.T., M.T., IPM

Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS

SRy "4 Oiang, L., Weichao, M. and Chen Hu. 2013. Design Load of High-Speed Railway
Subgrade Structure. ICTE 2013. pp.2815-2822.

Gao, Y., Huang, H., Ho, C.L. and Judge, A. 2018. Field validation of a three-dimensional
dynamic track-subgrade interaction model. Proceedings of the Institution of
Mechanical Engineers, Part F: Journal of Rail and Rapid Transit. 232(1), pp.130-
143.

Goicolea, J., Nguyen, K., Gabaldon, F. and Bermejo, M. 2010. Dynamic Analysis of High Speed
Railway Traffic Loads on Ballast and Slab Tracks.

Gomes Correia, A. and Ramos, A. 2022. A geomechanics classification for the rating of railroad
subgrade performance. Railway Engineering Science. 30(3), pp.323-359.

Haigermoser, A., Luber, B., Rauh, J. and Grafe, G. 2015. Road and track irregularities:
measurement, assessment and simulation. Vehicle System Dynamics. 53(7),
pp.878-957.

Hay, W.W. 1982 Railroad Engineering. New York: John Wiley and Sons.

Heitor, J.L.1.A. 2022. Effect of Material Stiffness and Water Retention on Track Degradation
at Transition Zones. thesis, University of Leeds.

Hussaini, S., Indraratna, B. and Vinod, J.S. 2014. Performance assessment of geogrid-
reinforced railroad ballast during cyclic loading. Transportation Geotechnics. 2.

Hussaini, S.K.K. and Sweta, K. 2021. Investigation of deformation and degradation response
of geogrid-reinforced ballast based on model track tests. Proceedings of the
Institution of Mechanical Engineers, Part F: Journal of Rail and Rapid Transit.
235(4), pp.505-517.

Indraratna, B., Armaghani, D.J., Gomes Correia, A., Hunt, H. and Ngo, T. 2023. Prediction of
resilient modulus of ballast under cyclic loading using machine learning
techniques. Transportation Geotechnics. 38, p100895.

Indraratna, B., Biabani, M. and Nimbalkar, S. 2014. Behavior of Geocell-Reinforced Subballast
Subjected to Cyclic Loading in Plane-Strain Condition. Journal of Geotechnical
and Geoenvironmental Engineering. 141, p04014081.

Indraratna, B., Ngo, N.T. and Rujikiatkamjorn, C. 2011. Behavior of geogrid-reinforced ballast
under various levels of fouling. Geotextiles and Geomembranes. 29(3), pp.313-
322.

Indraratna, B., Nimbalkar, S., Christie, D., Rujikiatkamjorn, C. and Vinod, J.S. 2010. Field
Assessment of the Performance of a Ballasted Rail Track with and without
Geosynthetics. Journal of Geotechnical and Geoenvironmental Engineering. 136,
pp.907-917.

Jadidi, K., Esmaeili, M., Kalantari, M., Khalili, M. and Karakouzian, M. 2020. A Review of
Different Aspects of Applying Asphalt and Bituminous Mixes under a Railway
Track. Materials (Basel). 14(1).

JKT-BDG HSR. 2016a. Detailed Engineering Design, Volume I1V-Track Unpublished.

JKT-BDG HSR. 2016b. Detailed Engineering Drawing-Structure Design of Track Halim-
Tegal Luar Section. Unpublished.

JKT-BDG HSR. 2016¢. Overall Technical Scheme of Jakarta-Bandung High-Speed EMU.
Unpublished.

Kalliainen, A., Kolisoja, P. and Nurmikolu, A. 2016. 3D Finite Element Model as a Tool for
Analyzing the Structural Behavior of a Railway Track. Procedia Engineering.
143, pp.820-827.

Karya, P.Y .E. 2022. Geotechnical and Soil Mechanics Survey for Construction of Double Track
on KM 160+500 S/D KM 162+000 between Bandung - Cicalengka Phase II.
Bandung, Indonesia.

64



The Static and Dynamic Response of Reinforced Ballasted-Track Under High-Speed Train.
Muhammad Burhanuddin, Dr. Eng., Ir. Imam Muthohar, S.T., M.T., IPM

Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS

Rﬁ%ﬂé&%% 2011. A full-scale laboratory investigation into railway track substructure
performance and ballast reinforcement. In.

Kennedy, J., Woodward, P.K., Medero, G. and Banimahd, M. 2013. Reducing railway track
settlement using three-dimensional polyurethane polymer reinforcement of the
ballast. Construction and Building Materials. 44, pp.615-625.

Kerr, A.D. 2003. Fundamentals Of Railway Track Engineering. In.

Lamas-Lopez, F., Cui, Y.-J., Calon, N., Costa D'Aguiar, S. and Zhang, T. 2017. Impact of train
speed on the mechanical behaviours of track-bed materials. Journal of Rock
Mechanics and Geotechnical Engineering. 9(5), pp.818-829.

Lee, S.-H., Vo, H.V. and Park, D.-W. 2018. Investigation of asphalt track behavior under cyclic
loading: full-scale testing and numerical simulation. J. Test. Eval. 46(3),
p20160554.

Li, D., Hyslip, J., Sussmann, T. and Chrismer, S. 2016. Railway Geotechnics. 6000 Broken
Sound Parkway NW, Suite 300: Taylor & Francis Group, LLC.

Li, D. and Selig, E.T. 1995. EVALUATION OF RAILWAY SUBGRADE PROBLEMS.
Transportation Research Record.

Li, L., Fang, Y., Cheng, B., Chen, N., Tian, M. and Liu, Y. 2021. Characterisation of Geogrid
and Waste Tyres as Reinforcement Materials in Railway Track Beds. Materials
(Basel, Switzerland). 14.

Ling, L., Deng, Y., Guan, Q. and Jin, X. 2017. Effect of track irregularities on the dynamic
behavior of a tram vehicle. Journal of Advances in Vehicle Engineering. 3, pp.29-
39.

Liu, H. and Zhao, M. 2016. Review of ground improvement technical and its application in
China. 49, pp.96-115.

Liu, S. 2013. KENTRACK 4.0: a railway trackbed structural design program.

McQueen, P.J. 2006. Flexural Performance Requirements for Prestressed Concrete Ties by
Factoring. San Rafael, California.

Michas, G. 2012. Slab track systems for high-speed railways.

Ministry of Transportation of The Republic of Indonesia. 2011. Railway masterplan (Rencana
Induk Perkeretaapian Nasional). Jakarta.

Ministry of Transportation of The Republic of Indonesia. 2012. Transportation regulation no.
60 of 2012 concerning railroad technical requirements (Peraturan Menteri
Perhubungan No. 60 Tahun 2012 tentang Persyaratan Teknis Jalur Kereta Api).
Jakarta.

Regulation of the Minister of Transportation of the Republic of Indonesia number: PM 80 of
2020 regarding strategic plan of the ministry of transportation 2020-2024 2020.

Ministry of Transportation of The Republic of Indonesia. 2021. Annual Report of The
Directorate of Railway Infrastructure (Laporan Tahunan Direktorat Prasarana
Perkeretaapian).

Regulation of the Minister of Transportation of the Republic of Indonesia number: PM 7 of
2022 concerning Implementation of High Speed Rail (Peraturan Menteri
Perhubungan Republik Indonesia nomor:PM 7 Tahun 2022 tentang
Penyelenggaraan Kereta Api Kecepatan Tinggi) 2022. Jakarta:

MRPROC. 2009. "Ministry of Railways of People’s Republic of China, Code for design of high
speed railway,". Beijing, China: China Railway Press.

Muthohar, I. and Susanto, N.B. 2015. Analysis of Load Distribution on Railway Embankment.
In.

65



The Static and Dynamic Response of Reinforced Ballasted-Track Under High-Speed Train.
Muhammad Burhanuddin, Dr. Eng., Ir. Imam Muthohar, S.T., M.T., IPM

Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS

W@fﬂf\,%etyawan, E. and Al Ansyorie, M.M. 2021. Analisa Stabilitas Lereng dan Alternatif
Perkuatan Tanah pada Jalur Kereta Api Cepat Jakarta-Bandung Menggunakan
Aplikasi Plaxis 8.6. Bangunan. 26, p29.

Nguyen, K., Goicolea, J. and Gabaldon, F. 2011. Dynamic Effects of High Speed Railway
Traffic Loads on the Ballast Track Settlement.

Norberg, K. 2022. Numerical modelling of high-speed railway transition zone. Independent
thesis Advanced level (degree of Master (Two Years)) thesis.

ORE. 1965. Stresses in Rails, Question D17, Stresses in the Rails, the Ballast and the Formation
Resulting from Traffic Loads. Utrecht: The Office of Research and Experiments

ORE. 1966. Stresses in Rails, Question D17, Stresses in the Rails, the Ballast and the Formation
Resulting from Traffie Loads. Utrecht.

ORE. 1968. Stresses in the Formation, Question D17, Stresses in the Rails, the Ballast an the
Formation Resulting from Traffic Loads. Utrecht.

Pita, A.L., Teixeira, P.F. and Robuste, F. 2004. High speed and track deterioration: The role of
vertical stiffness of the track. Proceedings of the Institution of Mechanical
Engineers, Part F: Journal of Rail and Rapid Transit. 218(1), pp.31-40.

Powrie, W. and Pen, L.L. 2016. A Guide to Track Stiffness. University Road, Southampton,
SO17 1BJ, UK: University of Southampton.

Powrie, W., Pen, L.L., Group, C.I.T.S.W. and Southampton, U.o. 2016. A Guide to Track
Stiffness.  University of Southampton Department of Civil & Enviromental
Engineering.

Profillidis, V.A. 2014. Railway Management and Engineering Fourth Edition. Burlington, VT

05401-3818 USA: Ashgate Publishing Limited.

Qatamin, J. and Amir, I. 2021. Asphalt layers within railway tracks’ substructure. Acta
Technica Jaurinensis. 14(4), pp.612-631.

Ramirez Cardona, D., Benedetto, H.D., Sauzeat, C., Calon, N. and Rose, J.G. 2020. Designs,
Application and Performances of Asphalt/Bituminous Trackbeds in European,
Asian, and African Countries. Transportation Research Record. 2674(11),
pp.245-262.

Ramirez Cardona, D., Benkahla, J., Costa d’Aguiar, S., Calon, N., Robinet, A., Di Benedetto,
H. and Sauzéat, C. 2014. High-speed ballasted track behavior with subballast
bituminous layer.

Raymond, G.P. and Ismail, I. 2003. The effect of geogrid reinforcement on unbound aggregates.
Geotextiles and Geomembranes. 21, pp.355-380.

Rimoldi, P., Pezzano, P. and Trovato, F. 2022. Design Method for Geogrid Stabilisation of
Railway Ballast and Subballast. In: IOP Conference Series: Materials Science and
Engineering: I0P Publishing, p.012026.

Robertson, P.K. 1990. Soil classification using the cone penetration test. Canadian
Geotechnical Journal. 27(1), pp.151-158.

Robertson, P.K. 2009. Interpretation of cone penetration tests—a unified approach. Canadian
geotechnical journal. 46(11), pp.1337-1355.

Robertson, P.K. 2016. Cone penetration test (CPT)-based soil behaviour type (SBT)
classification system — an update. Canadian Geotechnical Journal. 53(12),
pp.1910-1927.

Rose, J. 2006. Long-Term Performance of Asphalt Underlayment Trackbeds for Special
Trackbed Applications.

Rose, J., Teixeira, P. and Ridgway, N. 2010. Utilization of Asphalt/Bituminous Layers and
Coatings in Railway Trackbeds: A Compendium of International Applications.

66



The Static and Dynamic Response of Reinforced Ballasted-Track Under High-Speed Train.
Muhammad Burhanuddin, Dr. Eng., Ir. Imam Muthohar, S.T., M.T., IPM

Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS

RU¥AEA"NAY., A Rashid, A.S., Abdul Wahab, N., Tamassoki, S., Jusoh, S.N., Hezmi, M.A., Nik
Daud, N.N., Mohd Apandi, N. and Azmi, M. 2022. Improved methods to prevent
railway embankment failure and subgrade degradation: A review. Transportation
Geotechnics. 37, p100834.

Sadeghi, J. and Askarinejad, H. 2007. Influences of track structure, geometry and traffic
parameters on railway deterioration. International Journal of engineering. 20(3),
pp.292-300.

Sadeghi, J. and Barati, P. 2010. Improvements of conventional methods in railway track
analysis and design. Canadian Journal of Civil Engineering. 37(5), pp.675-683.

Schramm, G. 1961. Permanent Way Technique and Fermanent Way Economy, (English
Translation by Hans Lange),. Darmstadt: Otto Elsner

Selig, E.T. and Li, D. 1994. Track modulus: Its meaning and factors influencing it.
Transportation research record. 1470, pp.47-54.

Selig, E.T., Panuccio, C. and Yoo, T. 1982. Mechanics of Ballast Compaction. Volume 5:
Summary Report. United States. Federal Railroad Administration.

Selig, E.T. and Waters, J.M. 1994. Track geotechnology and substructure management.
Thomas Telford.

Selig, E.T. and Waters, J.M. 1994. Track geotechnology and substructure management / Ernest
T. Selig and John M. Waters. London: T. Telford.

Setiawan, D.M. 2021. Application of 60/70 Grade Bitumen with Layer Variations on Ballast
Structures. International Journal on Advanced Science, Engineering and
Information Technology. 11, p698.

Setiawan, D.M. 2022. Conventional track and asphaltic underlayment track mechanical
behavior under Indonesia’s Babaranjang freight trains loading. Engineering and
Applied Science Research. 49(5), pp.657-668.

Setiawan, D.M. 2022. Stress-strain characteristics and service life of conventional and asphaltic
underlayment track under heavy load Babaranjang trains traffic. Journal of the
Mechanical Behavior of Materials. 31(1), pp.22-36.

Setiawan, D.M. and Budiyantoro, C. 2019. The Role of Scrap Rubber, Asphalt and Manual
Compaction against the Quality of Ballast Layer. Jordan Journal of Civil
Engineering, . Volume 13, No. 4,.

Shahraki, M., Warnakulasooriya, C. and Witt, K.J. 2015. Numerical study of transition zone
between ballasted and ballastless railway track. Transportation Geotechnics. 3,
pp.58-67.

Shahu, J.T., Yudhbir and Kameswara Rao, N.S.V. 2000. A Rational Method for Design of
Railroad Track Foundation. Soils and Foundations. 40(6), pp.1-10.

“SNI 8633-2018 : Specifications of ballast, sub-ballast and base layer (subgrade) for railway
(Spesifikasi balas, sub balas dan lapisan dasar (subgrade) untuk jalur kereta api)
2011. Jakarta:

Sogabe, M., Furukawa, A., Shimomura, T., lida, T., Matsumoto, N. and Wakui, H. 2005.
DEFLECTION LIMITS OF STRUCTURES FOR TRAIN SPEED-UP. Quarterly
Report of Rtri. 46, pp.130-136.

Sol-Sanchez, M., Pirozzolo, L., Moreno-Navarro, F. and Rubio-Gamez, M.C. 2015. Advanced
characterisation of bituminous sub-ballast for its application in railway tracks: The
influence of temperature. Construction and Building Materials. 101, pp.338-346.

Soto, F.M. and Di Mino, G. 2017. Procedure for a temperature-traffic model on rubberized
asphalt layers for roads and railways. Journal of Traffic and Transportation
Engineering. 5(4), pp.171-202.

67



The Static and Dynamic Response of Reinforced Ballasted-Track Under High-Speed Train.
Muhammad Burhanuddin, Dr. Eng., Ir. Imam Muthohar, S.T., M.T., IPM

Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS

Skt VATS ., Selig, E.T. and Frenkel, R. 2005. Static and Cyclic Triaxial Testing of Ballast
and Subballast. Journal of Geotechnical and Geoenvironmental Engineering.
131(6), pp.771-782.

Talbot, A.N. 1918. Stresses in Railroad Track, Report of the Special Committee to Report on
Stresses in Railroad Track; First Progress Report’, . In: AREA Proceedings,
pp.873-1062.

Talbot, A.N. 1919. Stresses in Railroad Track, Report of the Special Committee to Report on
Stresses in Railroad Track; Second Progress Report',. In: AREA Proceedings,
pp.645-814.

Tawfik, M.N., Padzi, M.M., Abdullah, S., Harmanto, D., Firdaws, M.N. and Hapaz, H. 2023.
A Review of the Rolling Contact Fatigue of Rail Wheels Under Various Stresses.
Journal of Failure Analysis and Prevention. 23(1), pp.16-29.

Teixeira, P., Ferreira, P.A., Pita, A., Casas, C. and Bachiller, A. 2009. The use of bituminous
subballast on future high-speed lines in Spain: Structural design and economical
impact. IJr. Int. J. Railw. 2, pp.1-7.

Teixeira, P.F., LOpez-Pita, A., Casas, C., Bachiller, A. and Robusté, F. 2006. Improvements in
High-Speed Ballasted Track Design:Benefits of Bituminous Subballast Layers.
Transportation Research Record. 1943(1), pp.43-49.

Timoshenko, S. and Langer, B.F. 1932. Stresses in Railroad Track, . Applied Mechanics. 54,
pp.277-293.

UIC. 2008. Earthworks and track bed for railway lines.

Urda, P., Aceituno, J.F., Mufioz, S. and Escalona, J.L. 2021. Measurement of railroad track
irregularities using an automated recording vehicle. Measurement. 183, p109765.

Usman, K., Burrow, M. and Ghataora, G. 2015. Railway Track Subgrade Failure Mechanisms
Using a Fault Chart Approach. Procedia Engineering. 125, pp.547-555.

van Belkom, A. 2020. A simplified method for calculating load distribution and rail deflections
in track, incorporating the influence of sleeper stiffness. Advances in Structural
Engineering. 23(11), pp.2358-2372.

Van Dyk, B.J., Edwards, J.R., Dersch, M.S., Ruppert, C.J. and Barkan, C.P. 2017. Evaluation
of dynamic and impact wheel load factors and their application in design
processes. Proceedings of the Institution of Mechanical Engineers, Part F:
Journal of Rail and Rapid Transit. 231(1), pp.33-43.

Varandas, J.N., Paixdo, A., Fortunato, E. and Hdlscher, P. 2016. A Numerical Study on the
Stress Changes in the Ballast Due to Train Passages. Procedia Engineering. 143,
pp.1169-1176.

Wardoyo. 2019. Map of soft soil in Indonesia (peta distribusi sebaran tanah lunak di
Indonesia). Jakarta.

Winkler, E. 1867. Die Lehre von der Elasticitat und Festigheit,(Elasticity and Strength), in
German. Prague: von H. Dominicus.

Woodward, P., Kennedy, J., Laghrouche, O., Connolly, D. and Medero, G. 2014. Study of
Railway Track Stiffness Modification by Polyurethane Reinforcement of the
Ballast. Transportation Geotechnics. 1.

Woodward, P.K., Kennedy, J., Laghrouche, O., Connolly, D.P. and Medero, G. 2014. Study of
railway track stiffness modification by polyurethane reinforcement of the ballast.
Transportation Geotechnics. 1(4), pp.214-224.

Zhou, S., Wang, B. and Shan, Y. 2020. Review of research on high-speed railway subgrade
settlement in soft soil area. Railway Engineering Science. 28(2), pp.129-145.

68



The Static and Dynamic Response of Reinforced Ballasted-Track Under High-Speed Train.
Muhammad Burhanuddin, Dr. Eng., Ir. Imam Muthohar, S.T., M.T., IPM

Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS

ZHUMP2020. INVESTIGATING THE ROLE OF WATER RETENTION ON TRACK
DEGRADATION AT TRANSITION ZONES. Master of Science (Engineering)
thesis, University of Leeds.

Ziegler, M. 2017. Application of Geogrid Reinforced Constructions: History, Recent and Future
Developments. Procedia Engineering. 172, pp.42-51.

Zimmerman, H. 1888. Die Verechnung des Eisenbahnoberbaues (The Analysis of the Railroad
Track) in German. Berlin: W. Ernst and Sohn.

69



	REFERENCES

