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An example of fire spreading clusters created by the An example of fire spreading clusters created by the

method considering the one-way fire spreading. previously reported method.
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An Example of differences in fire spreading clusters created due to differences in calculation methods. See also pages 29.
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The number of times each building was burned
(including the case where a fire broke out from
the building) obtained from the result of repeating
the urban fire simulation by setting the fire point
for each building in the target area.
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The number of burnt buildings per mesh calculated by The number of burnt buildings per mesh calculated by
the method considering the one-way fire spreading. the previously reported method.
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A comparison of estimation results of the burnt buildings number (assuming that one fire occurs in the target area).
See also pages 30.
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Aluminum tray Metal angle.

(1)
t=0
Flame spread starts.

(2
t=2/30 s
Opening is made.

(3)
t=3/30 s
Flames are ejected.

(4)
t=20/30 s
Flame is not seen.

()

t=35/30 s
Filter papers are
ignited.

Sheets of filter paper are set inside. See also pages 51. Polyvinyl chloride sheets after flame spread. See also pages 59.

(1)
t=0
Flame spread starts.

2
t=2/30 s
Opening is made.

(3)
t=3/30 s
Flames are ejected.

(4)

t=21/30's

Flame of hexane is
not seen. PVC
sheets melted and
dropped.

()

t=35/30's

Smoke is generated
from PVC.
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Flame spread phenomena, Specimen: Filter paper sheets.  Flame spread phenomena, Specimen: Polyvinyl chloride sheets.
See also pages 52. See also pages 59.
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Table 1 Survey outline.

Survey title Survey on firefighting regulations

Term September 3 - November 30, 2020

Objectives 47 Fire Depalf[ments that have jurisdigtion
over the location of the prefectural office

Ratio of responses 100%

Number of questions 52

Basic information : Number of firefighters,
Number of jurisdiction administrations, etc.
Firefighting regulations : Facemasks,
Controllar for indoor entry, Report by radio
systems, Alert equipment, Number of
parties, Hose diameter, Play pipe, Drastic
phase change, Tank alert, Residual air
pressure in tank, Emergency escape, etc.
Fires: Number of fires, Number of building
fires, Number of injured during public
affairs, Number of line of duty deaths, etc.

Outline of questions
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Fig.1 Described or undescribed each activity on
firefighting regulations (N=47).

Fig.1 Described or undescribed each activity on
firefighting regulations (N=47).
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Table 2 Report items to indoor entry manager

(Multiple answers allowed).

Report items to indoor entry manager

Number of firefighters 18

Entry and exit time

Residual air pressure

Number of parties

Purpose of entry

Alert equipment
Others
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Fig.3 Number of jurisdiction administrations and

description about indoor entry (N=47).
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Fig.4 Number of firefighters (on December 31, 2019) and
description about indoor entry (N=47).
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Fig.5 Number of jurisdiction population (on January 1,
2019) and description about indoor entry (N=47).

1990 -1 H1 HA2 5 2019 £ 12 A 31 H (#iat 23 b 5
T 30 [ ) DKL, B EHORNEAICBE TS
WOGML OIS Fig6 17T, AKAEBRAEZVIEED
Wens s 2 AT B I B 572,

Fig.6 Number of fire cases in 30 years (from January 1,
1990 to December 31, 2019) and description about
indoor entry (N=41).
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Fig.7 Number of building fire cases in 30 years (from
January 1, 1990 to December 31, 2019) and description
about indoor entry (N=40).
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Fig.8 Number of firefighter injury cases in fire sight in
30 years (from January 1, 1990 to December 31, 2019)
and description about indoor entry (N=38).
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Fig.9 Number of line of duty deaths since
administrative fire departments have established in
1948 and description about indoor entry (N=46).
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Fig.10 Number of line of duty deaths in fire sight since
administrative fire departments have established in
1948 and description about indoor entry (N=46).
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ey DT | EETETAH | EEAD(A) | BRTETAE | REEH(A) | Asmeast | oo BUX
488 5 300,001 5 502 2,519 1,634
579 8 463,722 8 580 3,471 2,516
410 1 303,637 1 410 2,844 1,731
258 3 268,728 1 258 2,295 1,448
286 1 275,646 1 290 3,062 1,930
340 2 290,328 1 341 3,519 1,961
455 1 520,974 1 463 6,229 3,294
406 1 335,055 1 406 2,769 1,561
927 1 975,508 1 946 10,424 3,726
423 1 451,018 1 428 3,139 2,183
372 1 261,601 1 356 2,550 1,698
328 4 297,145 4 335 4,304 2,242
488 4 395,333 1 472 4,379 2,620
662 5 541,446 1 638 6,259 3,426
2,326 1 2,327,723 1 2,413 29,851 15,723
318 1 344,144 1 333 3,202 1,768
1,781 1 1,400,720 1 1,816 8,173 6,162
3,545 1 2,730,420 1 3,615 38,798 26,812
1,549 1 1,515,590 1 1,460 20,325 10,637
401 1 365,166 1 410 4,106 2,740
251 1 200,842 1 260 2,447 1,295
761 2 719,081 1 814 7,596 4,481
250 1 190,663 1 249 1,611 911
497 3 477,697 1 500 5,171 2,771
456 1 509,483 1 458 5,298 3,503
393 1 325,218 1 369 4,131 2,723
1,089 1 1,603,043 1 1,103 12,466 8,782
490 1 477,448 1 490 4,113 2,498
284 1 316,344 1 346
1,112 1 1,065,932 1 1,096 11,612 7,058
912 1 784,774 1 920 3,843 2,976
476 1 414,102 1 474 2,272 1,749
1,034 5 872,709 1 1,040 6,668 3,727
353 1 276,072 1 345 4,526 2114
375 1 354,721 1 412 2,971 1,721
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246 1 252,093 1 260 2,596 1,868
425 5 342,756 5 425 2,932 1,565
830 3 772,745 1 810
374 3 428,318 1 339 4,925
506 1 601,546 1 523 6,292 4,060
455 3 482,421 1 512 5,588 3,191
1,788 1 1,961,575 1 1,733 16,878 11,263
3,739 1 3,760,048 1 3,625 29,050 16,951
1,334 6 1,268,494 1 1,350 14,389 8,213
308 5 224,343 5 310 3,115 1,786
1,341 1 1,324,589 1 1,357 3,368 1,844
18,620 52 13,726,337 1 18,661 175,727 122,587
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In this study, a document survey was conducted on the 47 fire departments’ firefighting regulations in relation to
indoor entry by firefighters at fire sites within buildings. The key findings were: (1) 72% of the 47 departments have
documented rules concerning procedure of entry into burning buildings. (2) 18 fire departments have documented rules
regarding the time and location of attaching a facemask when at a fire site, and the majority— 10 departments —
express that a facemask should be attached "before entry into burning buildings." (3) Departments with a greater
number of jurisdiction administrations provided more detailed descriptions about entry into burning buildings. The
results of this survey can be used as a reference for each fire department to prepare or revise their rules. Furthermore,
by enhancing the contents of the regulations or simplifying them by focusing on important items, it is possible to boost

the effectiveness of firefighting activities at the fire site.

* Research Center for Urban Safety and Security, Kobe University
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Connected Graphs and the Earthquake Fire Damage Estimation Method
to Add a Function to the Wide-Area Earthquake Damage Estimation System

(Abstract)
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In the previous paper, in order to add an earthquake fire damage estimating function to the Wide-Area
Earthquake Damage Estimation System, we discussed that the fast estimation method using ideas of fire spreading
cluster.

Since the previously reported method does not handle the situation where fire spreads only from one of the two
adjacent buildings properly, the authors have also studied a calculation method that can handle such a situation.

In this paper, we report on the contents of the examined method, the contents of the fast method corresponding

to mesh calculation, the result of data creation, and the result of verification.
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Study on the Detection Result for Kerosene by GC analysis Depending on

Combustion Conditions and Sample Collection Point

(Abstract)
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The detection of mineral oil in combustion residues may be an important factor in fire investigating. Although
there have been reports on the changes in mineral oil due to combustion in terms of testing methods and evaluation of
GC data, there have been no studies on the differences in GC analysis depending on the sample collection point. In this
report, we examined the differences in GC analysis results for different concentrations of kerosene and the effects of
combustion and sample collection points on the GC analysis results. As a result, kerosene could be detected by GC
analysis at higher intensity in the sand underneath the cotton product than in the cotton product sprayed with kerosene.
It was found that the kerosene sprayed on the cotton products may seep out from the cotton products during combustion

and migrate to other areas in a liquid state.
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Ignition
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Opening is made at
surface C.
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Experiments on Gas Explosion Using Small Enclosures

(Abstract)

Takeshi Suzuki

(Accepted October 28, 2021)

To explore effects of gas explosion to solid combustible materials which are located near the ignition source, the
process of heating solid combustible materials during a gas explosion was studied using an enclosure (1 m X 1 m X 0.4
m ) . The test piece of a solid combustible used in the experiments was a sheet ( 5 em X 40 cm ) of filter paper, Teflon,
PVC ( Polyvinyl chloride ) , and PE ( Polyethylene ) which was placed in the enclosure filled with a hexane-air mixture.
The mixture was ignited by an electric spark near a side wall and subsequently a premixed flame propagated across the

test piece. Filter paper sheets were thermally ignited after a flame had passed. Teflon remained with almost no effects.
PVC and PE melted by heating.
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