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Abstract

Study of human evacuation from industrial buildings under spreading fire is a challenging research area. Modelling evacuation
dynamics under spreading fire is crucial to evaluate the crowd risk and safety in emergency evacuation. The paper presents a crowd
dynamics model for emergency evacuation from an industrial building under spreading fire. This model is formulated by integrating
a social force model with fire dynamics to investigate the evacuation process under spreading fire. The evacuation model was
implemented in MATLAB to simulate the human dynamics for evacuation from a large single-story building under fire with a
single exit door. The test results demonstrate that the overall evacuation time was affected by numerous factors for instance: fire
spreading rate, crowd density and exit-width. The proposed model can be used to simulate the efficiency of the evacuation process
from an industrial building, and thus, it can enhance the design of industries to increase the safety level.

Keywords: Crowd Dynamics, Emergency Evacuation, Social Force Model, Fire Dynamics, Industry Building;


https://core.ac.uk/display/323115758?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
http://www.sciencedirect.com/science/journal/22120173

8l

(9]

[10]

[11]

[12]
[13]
[14]
[15]
[16]
[17]

[18]

N. S. Anjana, A. Amarnath, and M. V. Harindranathan Nair, "Toxic hazards of ammonia release and population vulnerability
assessment using geographical information system," Journal of Environmental Management, vol. 210, pp. 201-209, 2018/03/15/ 2018,
doi: https://doi.org/10.1016/j.jenvman.2018.01.021.

H. Benseghir, M. F. M. Idris, M. N. Kabir, and A. B. lbrahim, "Survey on Pedestrian-Dynamics Models for Evacuation Process
Based on Game Theory," in 2018 International Seminar on Application for Technology of Information and Communication, 21-22
Sept. 2018 2018, pp. 539-544, doi: 10.1109/ISEMANTIC.2018.8549716.

H. Gayathri, P. M. Aparna, and A. Verma, "A review of studies on understanding crowd dynamics in the context of crowd safety in
mass religious gatherings," International Journal of Disaster Risk Reduction, vol. 25, pp. 82-91, 2017/10/01/ 2017, doi:
https://doi.org/10.1016/j.ijdrr.2017.07.017.

H. Vermuyten, J. Belién, L. De Boeck, G. Reniers, and T. Wauters, "A review of optimisation models for pedestrian evacuation and
design problems," Safety Science, vol. 87, no. Supplement C, pp. 167-178, 2016/08/01/ 2016, doi:
https://doi.org/10.1016/j.ssci.2016.04.001.

V. Bayram, "Optimization models for large scale network evacuation planning and management: A literature review," Surveys in
Operations Research and Management Science, 2016, doi: https://doi.org/10.1016/j.sorms.2016.11.001.

B. P. Hughes, S. Newstead, A. Anund, C. C. Shu, and T. Falkmer, "A review of models relevant to road safety," Accident Analysis &
Prevention, vol. 74, pp. 250-270, 1// 2015, doi: https://doi.org/10.1016/j.aap.2014.06.003.

Y. M. Alginahi, M. Mudassar, M. N. Kabir, and O. Tayan, "Analyzing the crowd evacuation pattern of a large densely populated
building," Arabian Journal for Science and Engineering, pp. 1-16, 2018.

L. Lu, C.-Y. Chan, J. Wang, and W. Wang, "A study of pedestrian group behaviors in crowd evacuation based on an extended floor
field cellular automaton model," Transportation research part C: emerging technologies, vol. 81, pp. 317-329, 2017.

Y. M. Alginahi, M. N. Kabir, and A. I. Mohamed, "Optimization of high-crowd-density facilities based on discrete event simulation,"
Malaysian Journal of Computer Science, vol. 26, no. 4, pp. 312-329, 2013.

F. Haron, Y. M. Alginahi, M. N. Kabir, and A. I. Mohamed, "Software evaluation for crowd evacuation-case study: Al-masjid an-
nabawi," International Journal of Computer Science Issues (1JCSI), vol. 9, no. 6, p. 128, 2012.

H. Zhang, H. Liu, X. Qin, and B. Liu, "Modified two-layer social force model for emergency earthquake evacuation," Phys A Stat
Mech Appl, vol. 492, pp. 1107-1119, 2018/02/15/ 2018, doi: https://doi.org/10.1016/j.physa.2017.11.041.


https://doi.org/10.1016/j.jenvman.2018.01.021
https://doi.org/10.1016/j.ijdrr.2017.07.017
https://doi.org/10.1016/j.ssci.2016.04.001
https://doi.org/10.1016/j.sorms.2016.11.001
https://doi.org/10.1016/j.aap.2014.06.003
https://doi.org/10.1016/j.physa.2017.11.041



