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A Study on the Suitability of the Number of Entrances for Emergency
Evacuation Facilities Using Regression Analysis
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Abstract

In this research, the proper number of entrances in the evacuation facilities for civil and military personnel was
determined by using parametric study and regression analysis. The current standards on the emergency evacuation
facility only set the number of possible evacuees and the architectural floor area after the evacuation have been
completed. On the other hand, there are needs to consider the dynamic standards along with allowable evacuation time
such as the number of entrance, staircases and so on rather than the static standards such as the floor area. The
number of entrances and their location are required in order to account for the allowed evacuation time of particular
number of people in a set area. The results of this research could be contributed to the standards which should contain

the dynamic conditions associated with evacuation.
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A Study on the Suitability of the Number of Entrances for Emergency Evacuation Facilities Using Regression Analysis
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Figure 1. Process of this study
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Table 1. Variables for evacuation M&S

Variables Level

Number of entrance 1,2,3 4,5
Radius of target space

for evacuation (meter) 150, 200, 250, 300, 350

Number of evacuees 1000, 2000, 3000, 4000, 5000
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Figure 2. Process of evacuation M&S
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Figure 4. Evacuation time versus number of entrance
(Population = 3000)
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Figure 5. Evacuation time versus number of entrance
(Radius of target space for evacuation = 250m)
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Table 2. Result of evacuation M&S

Radius of
Number of Number  target
1,000 2,000 3,000 4,000 5,000 of space for
evacuees )
entrance evacuation
(meten)
699 1369 2037 2712 3370 1 150
364 704 1031 1378 1,702 2 150
274 473 694 9?9 1,160 3 150
272 456 531 716 875 4 150
269 451 501 634 762 5 150
706 1376 2039 2716 3,376 1 200
375 708 1037 1384 1,727 2 200
271 518 711 934 1,147 3 200
263 459 534 724 880 4 200
260 454 510 642 764 5 200
710 1379 2045 2715 3383 1 250
379 709 1041 1391 1,716 2 250
Evacuation
time 285 484 700 936 1,163 3 250
(second)
279 468 538 734 886 4 250
275 459 516 668 760 5 250
708 1,380 2047 2,709 3,380 1 300
389 715 1049 1393 1,722 2 300
277 487 709 M2 1,157 3 300
276 480 549 736 902 4 300
270 470 524 672 764 5 300
713 1382 2053 2721 3388 1 350
391 722 1052 1402 1,728 2 350
283 496 713 M4 1,169 3 350
279 486 557 748 M 4 350
274 479 523 685 780 5 350
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Figure 6. Q-Q plot of the results from regression
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Table 3. Result of 1st regression analysis
Variable Estimate Std. Error t value Pr (>It))
Number of _ 1B *xx
entrance 2.852e+00 3.983e-02 71.603 <2e-16
Number of . N 1R s
evacuees 1.411e-04 5.937e-06 23.769 <2e-16
Radius of
target 5 §

space for 6.564e-05 1.187e-04 0.553 0.581

evacuation

o] A4 "HTIJH F4(Radius of target space for

evacuation) ¥4 3F|5E Aggo] FAHCZ Foju
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Log(Evacuation time) = BO + B1 X (Number of
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Table 4. Result of 2nd regression analysis

Variable Estimate Std. Error t value Pr (>t}

(Intercept) 2.868e+00 2.647e-02 108.33 <2e-16 ***

Number of

entrance 224601

5.920e-03 —-22.54 <2e-16 *#x

Number of

evacuees 1.411e-04

5.920e-06 23.84 <2e-16 *xx
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Table 5. Result of leverage analysis

Variable Estimate Std. Error t value Pr (>It))
(Intercept) 2.878e+00 2.569e-02 112.03 <2e-16 ***
Number of  _ . _ _ P
oot O ~1374e-01  5.778e-03 2378 <2e-16
Number of = , 1B *xx
oo 1413e-04 574306 2460 <216

Figure 8& o2 (outlier) & A|2J3t 2]7]5% o] A
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Figure 7. Scatterplot analysis
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Figure 8. Regression model correction through influence analysis
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Table 6. Number of entrance and maximum of evacuees in 5
minutes of evacuation time

Number of

entrance 3 4 5 6 7 8 9 10
Maximum of

Evacuees 500 1500 2500 3400 4400 5400 6400 7300
5.4 &

2 Aol BT Al et thul A, chajAzt
of m= A4 E%UT N5 25| I wiviia At
(Parametric study)?} 3)HE4(Regression analysis)
<= AASI3IT PathfinderE o83t AlEdold 23t &

Q2] A, Thile, chalb e dheazie] G %
L2 sl 3 4 giglon], ojefah Wge] thulale)

=}

X gake wrt AmEoR s Sl8) SR
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