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ÐÅÇÞÌÅ

Ââåäåíèå. Â íàñòîÿùèé ìîìåíò ïîëîæåíèÿ íîðìàòèâíûõ äîêóìåíòîâ, ðåãëàìåíòèðóþùèõ ðàñ÷åòû âåëè÷èíû

ïîæàðíîãî ðèñêà, íóæäàþòñÿ â àêòóàëèçàöèè è óòî÷íåíèè â óçêîíàïðàâëåííûõ ïðîáëåìíûõ âîïðîñàõ.

Ìåòîäèêà. Ñóùåñòâóþùàÿ íîðìàòèâíàÿ áàçà ïðåäñòàâëåíà ïî áîëüøåé ÷àñòè âåäîìñòâåííûì ïðèêàçîì

Ì×Ñ Ðîññèè. Ïî ìåðå ðàçâèòèÿ òåõíîëîãèé ïîæàðîòóøåíèÿ è ïðîòèâîïîæàðíîãî íîðìèðîâàíèÿ, à òàêæå ðàñ-

÷åòíûõ ìåòîäîâ, ñïîñîáíûõ ñìîäåëèðîâàòü òó èëè èíóþ àâàðèéíóþ ñèòóàöèþ, ðàñøèðèëèñü âîçìîæíîñòè

îáîñíîâàíèÿ ðàçëè÷íûõ ñöåíàðèåâ ðàçâèòèÿ ïîæàðà. Îïûòû ðàñ÷åòîâ ïî îáúåêòàì ðàçíîãî ôóíêöèîíàëüíîãî

íàçíà÷åíèÿ, âûïîëíåííûõ âåäóùèìè íàó÷íûìè îðãàíèçàöèÿìè íàøåé ñòðàíû, à òàêæå ñïåöèàëèñòàìè, çà-

íèìàþùèìèñÿ ðàñ÷åòàìè ïîæàðíûõ ðèñêîâ, ïîêàçàëè àêòóàëüíîñòü è íåîáõîäèìîñòü âíåñåíèÿ èçìåíåíèé è

óòî÷íåíèé â íîðìàòèâíóþ áàçó, ðåãëàìåíòèðóþùóþ äàííûå âèäû ðàáîò. Â òî æå âðåìÿ ñëåäóåò îñîáî îò-

ìåòèòü òîò ôàêò, ÷òî âûøåóêàçàííûå âåäîìñòâåííûå íîðìû è ðåêîìåíäàöèè, íåñìîòðÿ íà èõ ïðàêòè÷åñêóþ

çíà÷èìîñòü, íå ðàññìàòðèâàþò âîïðîñ îá èñïîëüçîâàíèè ïðîòèâîïîæàðíûõ äâåðåé â ïðàêòè÷åñêèõ öåëÿõ è

íå ìîãóò ñëóæèòü òåì çàäà÷àì, êîòîðûå ñòàâèò ïåðåä ñîáîé ñîâðåìåííîñòü.

Ðåçóëüòàòû è îáñóæäåíèå. Âñëåäñòâèå èìåþùèõñÿ ïðîáëåì â ïðîåêòèðîâàíèè è ïðîõîæäåíèè ãîñóäàðñòâåí-

íîé ýêñïåðòèçû ñäà÷å îáúåêòîâ â ýêñïëóàòàöèþ îðãàíàì ñòðîéíàäçîðà è íàäçîðó çà îáúåêòàìè, óæå ýêñïëóà-

òèðóåìûìè îðãàíàìè ãîñóäàðñòâåííîãî ïîæàðíîãî íàäçîðà Ì×Ñ Ðîññèè, ïðàêòè÷åñêè ïîâñåìåñòíî ïðåäøå-

ñòâóåò ïðîöåäóðà ðàçðàáîòêè ðàñ÷åòîâ âåëè÷èíû ïîæàðíîãî ðèñêà äëÿ ïîäòâåðæäåíèÿ ñîîòâåòñòâèÿ îáú-

åêòîâ çàùèòû òðåáîâàíèÿì ïîæàðíîé áåçîïàñíîñòè. Îñîáåííîñòü ïðîâåäåíèÿ òàêèõ ðàñ÷åòîâ çàêëþ÷àåòñÿ

ïðåæäå âñåãî â íåîáõîäèìîñòè ïðåäñòàâëåíèÿ òàêîâûõ íà êîíêðåòíûé îáúåêò êàïèòàëüíîãî ñòðîèòåëüñòâà.

Ïðè ýòîì â ðÿäå ñëó÷àåâ äàæå íàëè÷èå âñåõ ñèñòåì ïðîòèâîïîæàðíîé çàùèòû çäàíèÿ íå îáåñïå÷èâàåò áåç-

îïàñíîñòü ëþäåé ïî ðàçíûì ïðè÷èíàì, ãëàâíîé èç êîòîðûõ ÿâëÿåòñÿ áûñòðàÿ áëîêèðîâêà îïàñíûìè ôàêòîðà-

ìè ïîæàðà ïóòåé ýâàêóàöèè è, êàê ñëåäñòâèå, ãèáåëü ëþäåé.

Âûâîäû. Âîïðîñ ó÷åòà èñïîëüçîâàíèÿ ïðîòèâîïîæàðíûõ äâåðåé ïðè ðàñ÷åòàõ ïîæàðíîãî ðèñêà, íå ðàç ïðè-

ìåíÿåìûõ íà ðàçëè÷íûõ îáúåêòàõ çàùèòû è ïîäòâåðäèâøèõ ñâîþ ýôôåêòèâíîñòü íà ñóùåñòâóþùèõ îáúåêòàõ,

ïðåäñòàâëÿåòñÿ öåëåñîîáðàçíûì îòðàçèòü â ñîîòâåòñòâóþùèõ íîðìàòèâíûõ äîêóìåíòàõ, ÷òî â çíà÷èòåëüíîé

ñòåïåíè áóäåò ñïîñîáñòâîâàòü óëó÷øåíèþ ôàêòè÷åñêîé áåçîïàñíîñòè ëþäåé.
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ABSTRACT

Introduction. At the moment, the provisions of regulatory documents governing fire risk calculations need up-

dating and clarification in narrowly focused problem issues.

Methods. The existing regulatory framework is presented for the most part by the departmental order of Emercom

of Russia. With the development of fire-fighting and fire-fighting technologies, as well as computational methods

capable of simulating this or that emergency situation, the possibility of substantiating various fire development

scenarios has expanded. Experiments on calculations for objects of various functional purposes, issued by leading

scientific organizations of our country, as well as specialists involved in fire risk calculations, have shown the re-

levance and the need for changes and clarifications in the regulatory framework governing these types of work.

At the same time, it should be noted that the above-mentioned departmental norms and recommendations,

despite their practical significance, do not reflect the issue of using fire doors for practical purposes and cannot

serve the tasks that modernity sets for itself.

Results and discussion. Due to the existing problems of design and state examination, commissioning of construc-

tion supervision bodies and supervision of objects already operated by state fire supervision authorities Emercom

of Russia, is almost universally preceded by the development of fire risk calculations in order to confirm fire protec-

tion objects. The peculiarity of such calculations is, first of all, the need to present those to a specific capital const-

ruction object, while in some cases even the presence of all the fire protection systems of a building does not en-

sure people’s safety due to various reasons. The main one of which is the rapid blocking of evacuation routes by

fire and resulting in death of people.

Conclusions. The use of fire doors in the calculations of fire risk, which are used more than once at various protec-

tion facilities and confirmed their effectiveness at the implemented facilities, seems appropriate to reflect in

the relevant regulatory documents, which will greatly improve the actual safety of people.

Keywords: fire; fire hazards; practical application of the methodology; fire protection system; justification of

the accepted initial data; risk calculating.
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Ââåäåíèå

Îáåñïå÷åíèå ïîæàðíîé áåçîïàñíîñòè äëÿ çäàíèé è

ñîîðóæåíèé æèëîãî, îáùåñòâåííîãî è ïðîìûøëåí-

íîãî íàçíà÷åíèÿ ñîãëàñíî ïîëîæåíèÿì ÔÇ ¹ 69 [1]

ÿâëÿåòñÿ âàæíåéøåé ãîñóäàðñòâåííîé çàäà÷åé. Íàè-

áîëåå ýôôåêòèâíûé èíñòðóìåíò îöåíêè óðîâíÿ

îáåñïå÷åíèÿ ïîæàðíîé áåçîïàñíîñòè — íåçàâèñè-

ìàÿ îöåíêà ïîæàðíîãî ðèñêà, âêëþ÷àþùàÿ â ñåáÿ:

îöåíêó ñîîòâåòñòâèÿ îáúåêòà çàùèòû òðåáîâàíèÿì

ïîæàðíîé áåçîïàñíîñòè, ïðîâåðêó ñîáëþäåíèÿ îð-

ãàíèçàöèÿìè è ãðàæäàíàìè ïðîòèâîïîæàðíîãî ðå-

æèìà. Äàííûå ïðîöåäóðû äîëæíû ïðîâîäèòüñÿ íå çà-

èíòåðåñîâàííûì â ðåçóëüòàòàõ îöåíêè èëè ïðîâåð-

êè ýêñïåðòîì â îáëàñòè îöåíêè ïîæàðíîãî ðèñêà.

Äëÿ óñòàíîâëåíèÿ ñîîòâåòñòâèÿ îáúåêòà çàùèòû

òðåáîâàíèÿì ïîæàðíîé áåçîïàñíîñòè Òåõíè÷åñêèì

ðåãëàìåíòîì î òðåáîâàíèÿõ ïîæàðíîé áåçîïàñíîñòè

(Ôåäåðàëüíûé çàêîí ¹ 123-ÔÇ) (äàëåå — ÔÇ ¹ 123)

[2] è íîðìàòèâíî-ïðàâîâûìè àêòàìè Ðîññèéñêîé Ôå-

äåðàöèè ðåãëàìåíòèðóåòñÿ ïðîöåäóðà ïðîâåäåíèÿ

îöåíêè ïîæàðíîãî ðèñêà.

Îöåíêà ïîæàðíîãî ðèñêà îñóùåñòâëÿåòñÿ ïóòåì

îïðåäåëåíèÿ ðàñ÷åòíûõ âåëè÷èí ïîæàðíîãî ðèñêà

íà îáúåêòå çàùèòû è ñîïîñòàâëåíèÿ èõ ñ ñîîòâåòñò-

âóþùèìè íîðìàòèâíûìè çíà÷åíèÿìè, óñòàíîâëåí-

íûìè â ñîîòâåòñòâèè ñ ÔÇ ¹ 123 [2]. Ðàñ÷åòíûå âå-

ëè÷èíû ïîæàðíîãî ðèñêà ÿâëÿþòñÿ êîëè÷åñòâåííîé

ìåðîé âîçìîæíîñòè ðåàëèçàöèè ïîæàðíîé îïàñíî-

ñòè îáúåêòà çàùèòû è åå ïîñëåäñòâèé äëÿ ëþäåé è

ìàòåðèàëüíûõ öåííîñòåé.

Ðàñ÷åò ïîæàðíûõ ðèñêîâ äëÿ îáùåñòâåííûõ çäà-

íèé ïðîâîäèòñÿ ïî ìåòîäèêå, óòâåðæäåííîé ïðèêà-

çîì Ì×Ñ Ðîññèè ¹ 382 [3] (äàëåå — Ìåòîäèêà), ñ ó÷å-

òîì èçìåíåíèé, âíåñåííûõ â íåå â 2011 è 2015 ãã. [4].

Â ñîîòâåòñòâèè ñ ïîëîæåíèÿìè, èçëîæåííûìè â

ðàçä. IV ï. 21 Ìåòîäèêè [3], â ñëó÷àå åñëè ðàñ÷åòíàÿ

âåëè÷èíà èíäèâèäóàëüíîãî ïîæàðíîãî ðèñêà ïðå-

âûøàåò íîðìàòèâíîå çíà÷åíèå, â çäàíèè ñëåäóåò ïðå-

äóñìîòðåòü äîïîëíèòåëüíûå ïðîòèâîïîæàðíûå ìå-

ðîïðèÿòèÿ, íàïðàâëåííûå íà ñíèæåíèå âåëè÷èíû

ïîæàðíîãî ðèñêà. Ê ÷èñëó òàêèõ ìåðîïðèÿòèé îòíî-

ñÿòñÿ [3]:

� ïðèìåíåíèå äîïîëíèòåëüíûõ îáúåìíî-ïëàíèðî-

âî÷íûõ ðåøåíèé è ñðåäñòâ, îáåñïå÷èâàþùèõ

îãðàíè÷åíèå ðàñïðîñòðàíåíèÿ ïîæàðà;

� óñòðîéñòâî äîïîëíèòåëüíûõ ýâàêóàöèîííûõ ïó-

òåé è âûõîäîâ;

� óñòàíîâêà ñèñòåì îïîâåùåíèÿ ëþäåé î ïîæàðå

è óïðàâëåíèÿ ýâàêóàöèåé ëþäåé ïîâûøåííîãî

òèïà;

� îðãàíèçàöèÿ ïîýòàïíîé ýâàêóàöèè ëþäåé èç çäà-

íèÿ;

� ïðèìåíåíèå ñèñòåì ïðîòèâîäûìíîé çàùèòû;

� óñòðîéñòâî ñèñòåì àâòîìàòè÷åñêîãî ïîæàðîòó-

øåíèÿ;

� îãðàíè÷åíèå êîëè÷åñòâà ëþäåé â çäàíèè äî çíà-

÷åíèé, îáåñïå÷èâàþùèõ áåçîïàñíîñòü èõ ýâàêó-

àöèè èç çäàíèÿ.

Îäíèì èç íàèáîëåå ðàñïðîñòðàíåííûõ ìåðîïðè-

ÿòèé, ñïîñîáíûõ îãðàíè÷èâàòü ðàçâèòèå îïàñíûõ
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ôàêòîðîâ ïîæàðà (ÎÔÏ), à òàêæå ñíèæàòü âåëè÷èíó

ïîæàðíîãî ðèñêà, ÿâëÿåòñÿ ïðèìåíåíèå ïðîòèâî-

ïîæàðíûõ äâåðåé. Îäíàêî âîïðîñ ýôôåêòèâíîñòè

ïðîòèâîïîæàðíûõ äâåðåé â ïëàíå ñíèæåíèÿ âåðî-

ÿòíîñòè âîçäåéñòâèÿ ÎÔÏ íà ëþäåé è óìåíüøåíèÿ

âåëè÷èíû ïîæàðíîãî ðèñêà íå èìååò íîðìàòèâíîé è

ìåòîäè÷åñêîé ïðîðàáîòêè.

Âñëåäñòâèå ýòîãî íà ïðàêòèêå ïðè îöåíêå âå-

ëè÷èíû ïîæàðíîãî ðèñêà íà îáúåêòå çàùèòû âîç-

ìîæíîñòü ïðèìåíåíèÿ ïðîòèâîïîæàðíûõ äâåðåé ñ

óñòðîéñòâàìè äëÿ ñàìîçàêðûâàíèÿ (äîâîä÷èêàìè)

äëÿ âûøåóêàçàííûõ öåëåé ôàêòè÷åñêè íå ó÷èòûâà-

åòñÿ.

Ñ ó÷åòîì âûøåèçëîæåííîãî äëÿ èñêëþ÷åíèÿ ôàê-

òîâ íåêîìïåòåíòíîãî ïðèìåíåíèÿ òðåáîâàíèé ôåäå-

ðàëüíûõ çàêîíîâ è íîðìàòèâíûõ äîêóìåíòîâ àâòî-

ðàìè ïîñòàâëåíà çàäà÷à: óñòàíîâèòü ýôôåêòèâíîñòü

ïðèìåíåíèÿ ïðîòèâîïîæàðíûõ äâåðåé â ïëàíå ñíè-

æåíèÿ ïðåäåëüíî äîïóñòèìûõ çíà÷åíèé ÎÔÏ è âå-

ëè÷èíû ïîæàðíîãî ðèñêà â îáùåñòâåííûõ çäàíèÿõ;

îáîñíîâàòü íåîáõîäèìîñòü ó÷åòà ïðèìåíåíèÿ ïðî-

òèâîïîæàðíûõ äâåðåé ïðè îïðåäåëåíèè äèíàìèêè

íàðàñòàíèÿ îïàñíûõ ôàêòîðîâ ïîæàðà, ÷òî îêàæåò-

ñÿ ïîëåçíûì â ïðàêòèêå ïðèìåíåíèÿ òðåáîâàíèé

íîðìàòèâíî-ïðàâîâûõ äîêóìåíòîâ èëè ïðè ðàçðå-

øåíèè âîçíèêàþùèõ ñïîðíûõ ñèòóàöèé.

Ìåòîäèêà ðàñ÷åòà è èñïîëüçóåìûå

ïðîãðàììíûå êîìïëåêñû

Â ñîîòâåòñòâèè ñ òðåáîâàíèÿìè Ìåòîäèêè [3]

îïðåäåëåíèå ðàñ÷åòíûõ âåëè÷èí ïîæàðíîãî ðèñêà

äëÿ çäàíèé è ñîîðóæåíèé îñóùåñòâëÿåòñÿ íà îñíî-

âàíèè:
� àíàëèçà ïîæàðíîé îïàñíîñòè çäàíèÿ;
� îïðåäåëåíèÿ ÷àñòîòû ðåàëèçàöèè ïîæàðîîïàñ-

íûõ ñèòóàöèé;
� ïîñòðîåíèÿ ïîëåé îïàñíûõ ôàêòîðîâ ïîæàðà äëÿ

ðàçëè÷íûõ ñöåíàðèåâ åãî ðàçâèòèÿ;
� îöåíêè ïîñëåäñòâèé âîçäåéñòâèÿ îïàñíûõ ôàê-

òîðîâ ïîæàðà íà ëþäåé ïðè ðàçëè÷íûõ ñöåíàðè-

ÿõ åãî ðàçâèòèÿ;
� íàëè÷èÿ ñèñòåì îáåñïå÷åíèÿ ïîæàðíîé áåçîïàñ-

íîñòè çäàíèÿ.

Îäíîé èç êëþ÷åâûõ ïîçèöèé ðàñ÷åòà ïîæàðíîãî

ðèñêà, íåïîñðåäñòâåííûì îáðàçîì âëèÿþùåé íà òðó-

äîåìêîñòü, ñòîèìîñòü, à â êîíå÷íîì ñ÷åòå è íà ïðà-

âèëüíîñòü âûâîäîâ ðàñ÷åòà, ÿâëÿåòñÿ ïîñòðîåíèå

ïîëåé îïàñíûõ ôàêòîðîâ ïîæàðà äëÿ ðàçëè÷íûõ ñöå-

íàðèåâ åãî ðàçâèòèÿ.

Íà îñíîâàíèè òðåáîâàíèé Ìåòîäèêè [3] ïðè ïðî-

âåäåíèè ðàñ÷åòà äîëæíû áûòü ïðèíÿòû ñàìûå íå-

áëàãîïðèÿòíûå ñöåíàðèè ðàçâèòèÿ ïîæàðà, îïðåäå-

ëÿåìûå íà îñíîâå àíàëèçà ãîðþ÷åé íàãðóçêè è ïóòåé

ðàñïðîñòðàíåíèÿ ÎÔÏ.

Ïîñòðîåíèå ïîëåé îïàñíûõ ôàêòîðîâ ïîæàðà äëÿ

ðàçëè÷íûõ ñöåíàðèåâ åãî ðàçâèòèÿ îñóùåñòâëÿåòñÿ

ñ öåëüþ îïðåäåëèòü íåîáõîäèìîå âðåìÿ ýâàêóàöèè

ëþäåé, êîòîðîå ðàññ÷èòûâàåòñÿ êàê ïðîèçâåäåíèå

êðèòè÷åñêîé äëÿ ÷åëîâåêà ïðîäîëæèòåëüíîñòè ïî-

æàðà íà êîýôôèöèåíò áåçîïàñíîñòè. Ïðåäïîëàãàåò-

ñÿ, ÷òî êàæäûé îïàñíûé ôàêòîð ïîæàðà âîçäåéñòâó-

åò íà ÷åëîâåêà íåçàâèñèìî îò äðóãèõ [3].

Êðèòè÷åñêàÿ ïðîäîëæèòåëüíîñòü ïîæàðà äëÿ ëþ-

äåé îïðåäåëÿåòñÿ èç óñëîâèÿ äîñòèæåíèÿ îäíèì èç

ÎÔÏ ñâîåãî ïðåäåëüíî äîïóñòèìîãî çíà÷åíèÿ, êîòî-

ðîå óñòàíàâëèâàåòñÿ ðàñ÷åòîì. Ñ ó÷åòîì ðàçä. II Ìå-

òîäèêè [3] âûáèðàåòñÿ ìåòîä ìîäåëèðîâàíèÿ, ôîðìó-

ëèðóåòñÿ ìàòåìàòè÷åñêàÿ ìîäåëü, ñîîòâåòñòâóþùàÿ

îïðåäåëåííîìó ñöåíàðèþ, è ïðîâîäèòñÿ ìîäåëèðî-

âàíèå äèíàìèêè ðàçâèòèÿ ïîæàðà. Íà îñíîâàíèè ïî-

ëó÷åííûõ ðåçóëüòàòîâ ðàññ÷èòûâàåòñÿ âðåìÿ äîñòè-

æåíèÿ êàæäûì èç îïàñíûõ ôàêòîðîâ ïîæàðà ïðå-

äåëüíî äîïóñòèìîãî çíà÷åíèÿ íà ïóòÿõ ýâàêóàöèè.

Ñîãëàñíî òðåáîâàíèÿì Ìåòîäèêè [3] ïðèìåíÿ-

þòñÿ òðè îñíîâíûå ãðóïïû ìàòåìàòè÷åñêèõ ìîäå-

ëåé äëÿ îïðåäåëåíèÿ äèíàìèêè íàðàñòàíèÿ ÎÔÏ —

èíòåãðàëüíûå, çîííûå (çîíàëüíûå) è ïîëåâûå.

Ñò. 89 ¹ 123-ÔÇ [2] òðåáóåò îðãàíèçàöèè áåç-

îïàñíîé (ñâîåâðåìåííîé è áåñïðåïÿòñòâåííîé) ýâà-

êóàöèè ëþäåé èç çäàíèÿ. Êðîìå òîãî, ñîãëàñíî òðå-

áîâàíèÿì Ìåòîäèêè [3] ïðè îïðåäåëåíèè ðàñ÷åòíûõ

âåëè÷èí ïîæàðíîãî ðèñêà òðåáóåòñÿ óñòàíîâèòü âå-

ðîÿòíîñòü ýâàêóàöèè ëþäåé.

Ïîä ñâîåâðåìåííîñòüþ ýâàêóàöèè ïîíèìàåòñÿ

íåîáõîäèìîñòü ïîêèíóòü çäàíèå ïðè ïîæàðå äî äî-

ñòèæåíèÿ â ïîìåùåíèÿõ è íà ïóòÿõ ýâàêóàöèè ïðå-

äåëüíî äîïóñòèìûõ óðîâíåé âîçäåéñòâèÿ íà ëþäåé

îïàñíûõ ôàêòîðîâ ïîæàðà, îïðåäåëÿåìîãî äèíàìè-

êîé èõ ðàñïðîñòðàíåíèÿ ïðè ðàçëè÷íûõ âàðèàíòàõ

ôóíêöèîíèðîâàíèÿ ñèñòåì çàùèòû. Ñâîåâðåìåííîñòü

ýâàêóàöèè ÿâëÿåòñÿ êðàåóãîëüíûì êàìíåì îáåñïå-

÷åíèÿ ïîæàðíîé áåçîïàñíîñòè çäàíèÿ â öåëîì è ðå-

øàþùèì ôàêòîðîì, âëèÿþùèì íà âåëè÷èíó ïîæàð-

íîãî ðèñêà. Â ñëó÷àå íåñîáëþäåíèÿ óñëîâèÿ ñâîå-

âðåìåííîñòè ýâàêóàöèè ëþäåé âåëè÷èíà ïîæàðíîãî

ðèñêà àïðèîðè áóäåò ïðåâûøàòü íîðìàòèâíîå çíà-

÷åíèå, óñòàíîâëåííîå ñòàòüåé 79 ¹ 123-ÔÇ [2], ÷òî

äåòàëüíî áûëî ðàññìîòðåíî â ðàçëè÷íûõ ðàáîòàõ

çàðóáåæíûõ è îòå÷åñòâåííûõ ýêñïåðòîâ â îáëàñòè

îáåñïå÷åíèÿ ïîæàðíîé áåçîïàñíîñòè [5–18].

Òàêèì îáðàçîì, îñíîâíîé çàäà÷åé ïðè ïðîâåäå-

íèè ðàñ÷åòà ïîæàðíîãî ðèñêà áóäåò ïîñòðîåíèå ïî-

ëåé îïàñíûõ ôàêòîðîâ ïîæàðà â öåëÿõ îïðåäåëåíèÿ

âðåìåíè äîñòèæåíèÿ èìè ïðåäåëüíûõ çíà÷åíèé.

Â íàñòîÿùåå âðåìÿ â Ðîññèéñêîé Ôåäåðàöèè ñó-

ùåñòâóåò íåñêîëüêî ïðîãðàììíûõ êîìïëåêñîâ, ðåà-

ëèçóþùèõ ïîëîæåíèÿ Ìåòîäèêè [3] è ïîçâîëÿþùèõ

âûïîëíèòü îöåíêó ïîæàðíîãî ðèñêà â ñîîòâåòñòâèè

ñî ñò. 79 ¹ 123-ÔÇ [2].
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Ñðåäè áîëüøîãî ìíîãîîáðàçèÿ ðàçëè÷íûõ ïðî-

ãðàììíûõ êîìïëåêñîâ íàèáîëüøåå ðàñïðîñòðàíåíèå

ïîëó÷èëè èìåííî òå, êîòîðûå ðåàëèçóþò ïîëåâóþ

ìîäåëü ðàçâèòèÿ ïîæàðà è èíäèâèäóàëüíî-ïîòî÷-

íóþ ìîäåëü äâèæåíèÿ ëþäñêèõ ïîòîêîâ, à èìåííî:

“Fenix+2”, “Fogard”, “Ñèãìà ÏÁ”, “PyroSim”, “Path-

finder”. Ýòèì ïðîãðàììàì îòäàþò ïðåäïî÷òåíèå áîëü-

øèíñòâî ñïåöèàëèñòîâ, ïðîâîäÿùèõ ðàñ÷åòû ïîæàð-

íîãî ðèñêà. Ïðè ýòîì ñòîèò îòìåòèòü, ÷òî ïðè ìîäåëè-

ðîâàíèè ïîæàðà ñ ïîìîùüþ óêàçàííûõ ïðîãðàììíûõ

êîìïëåêñîâ èñïîëüçóåòñÿ ìîäóëü FDS (Fire Dynamic

Simulator), ðàçðàáîòàííûé â íàó÷íî-èññëåäîâàòåëü-

ñêîé ëàáîðàòîðèè ïî ïîæàðíîé áåçîïàñíîñòè Íàöè-

îíàëüíîãî èíñòèòóòà ñòàíäàðòîâ è òåõíîëîãèé (NIST)

ÑØÀ. Èñêëþ÷åíèå ñîñòàâëÿåò ïðîãðàììà “Ñèãìà

ÏÁ”, êîòîðàÿ äëÿ âûïîëíåíèÿ ðàñ÷åòîâ ðàñïðîñòðà-

íåíèÿ ÎÔÏ è ïðîâåäåíèÿ ýâàêóàöèè èñïîëüçóåò âû-

÷èñëèòåëüíûå ÿäðà îòå÷åñòâåííûõ ïðîãðàìì ñîîò-

âåòñòâåííî Sigma Fire è Sigma Eva, â êîòîðûõ ðåàëè-

çîâàíû ïîëåâàÿ ìîäåëü ïîæàðà è ìîäåëü ýâàêóàöèè

èíäèâèäóàëüíî-ïîòî÷íîãî äâèæåíèÿ ëþäñêèõ ïî-

òîêîâ.

Â óêàçàííûõ ïðîãðàììàõ ïðè ïðîâåäåíèè ðàñ-

÷åòîâ îïàñíûõ ôàêòîðîâ ïîæàðà ìîæíî ñìîäåëèðî-

âàòü óñòàíîâêó ïðîòèâîïîæàðíûõ äâåðåé ñ íàëè-

÷èåì óñòðîéñòâà ñàìîçàêðûâàíèÿ (äîâîä÷èêà) äëÿ

îãðàíè÷åíèÿ ðàñïðîñòðàíåíèÿ ïîæàðà. Ñëåäóåò òàê-

æå îòìåòèòü, ÷òî òðåáîâàíèÿ ê îñíàùåíèþ ïðîòèâî-

ïîæàðíûõ äâåðåé óñòðîéñòâîì ñàìîçàêðûâàíèÿ (äî-

âîä÷èêîì) èçëîæåíû â ÃÎÑÒ Ð 56177–2014 “Óñòðîé-

ñòâà çàêðûâàíèÿ äâåðåé (äîâîä÷èêè). Òåõíè÷åñêèå

óñëîâèÿ”. Èç âûøåèçëîæåííîãî ñëåäóåò âûâîä î òîì,

÷òî îöåíêà âîçìîæíîñòè ïðèìåíåíèÿ ïðîòèâîïî-

æàðíûõ äâåðåé íà ïóòÿõ ýâàêóàöèè ïðè ïðîâåäåíèè

ðàñ÷åòîâ ïîæàðíîãî ðèñêà â íàñòîÿùåå âðåìÿ òåõ-

íè÷åñêè ðåàëèçóåìà.

Äëÿ ïðîâåäåíèÿ ïîäîáíîé îöåíêè áûëî âûïîë-

íåíî ìîäåëèðîâàíèå äèíàìèêè ðàçâèòèÿ ïîæàðà ïî

ïîëåâîé ìîäåëè ñ ïîìîùüþ ïðîãðàììû FDS (Fire

Dynamic Simulator).

Êðîìå òîãî, áûëî ðåàëèçîâàíî ìîäåëèðîâàíèå

ýâàêóàöèè ëþäåé ñ èñïîëüçîâàíèåì èíäèâèäóàëüíî-

ïîòî÷íîé ìîäåëè äâèæåíèÿ ëþäåé ñ ïîìîùüþ ïðî-

ãðàììíîãî êîìïëåêñà Fenix+2.

Ðåçóëüòàòû è èõ îáñóæäåíèå

Ïðè ïðîâåäåíèè ðàñ÷åòà âåëè÷èíû ïîæàðíîãî

ðèñêà äëÿ îáúåêòîâ îáùåñòâåííîãî íàçíà÷åíèÿ îñíîâ-

íàÿ çàäà÷à ñîñòîÿëà â îöåíêå âîçìîæíîñòè èñïîëü-

çîâàíèÿ ïðîòèâîïîæàðíûõ äâåðåé â öåëÿõ îãðàíè-

÷åíèÿ ðàñïðîñòðàíåíèÿ ïîæàðà â ðàìêàõ ïðèìåíåíèÿ

äëÿ åãî îáåñïå÷åíèÿ äîïîëíèòåëüíûõ îáúåìíî-ïëà-

íèðîâî÷íûõ ðåøåíèé è ñðåäñòâ.

Îáîñíîâàíèå âîçìîæíîñòè ïðèìåíåíèÿ ïðîåêò-

íîãî ðåøåíèÿ ïî óñòàíîâêå ïðîòèâîïîæàðíûõ äâå-

ðåé ðàññìîòðåíî íà ïðèìåðå ðàñ÷åòà è ñðàâíåíèÿ

âðåìåíè ýâàêóàöèè ñ âðåìåíåì áëîêèðîâàíèÿ ðàñ-

÷åòíûõ òî÷åê äëÿ äâóõ âàðèàíòîâ:

� ñ ïðèìåíåíèåì ïðîòèâîïîæàðíûõ äâåðåé;

� áåç ïðèìåíåíèÿ ïðîòèâîïîæàðíûõ äâåðåé.

Ìåðîé âîçäåéñòâèÿ îïàñíûõ ôàêòîðîâ ïîæàðà

íà ëþäåé ÿâëÿåòñÿ ñîîòíîøåíèå âðåìåíè áëîêèðî-

âàíèÿ èìè ïóòåé ýâàêóàöèè è âðåìåíè ýâàêóàöèè.

Îáúåìíî-ïëàíèðîâî÷íûå ðåøåíèÿ âçÿòû äëÿ ïîä-

âàëüíîãî ïîìåùåíèÿ çäàíèÿ îáùåñòâåííîãî íàçíà-

÷åíèÿ ñ äâóìÿ ýâàêóàöèîííûìè âûõîäàìè.

Ïî ðåçóëüòàòàì èññëåäîâàíèÿ ïðåäïîëàãàåòñÿ

ñôîðìóëèðîâàòü âûâîä î âîçìîæíîñòè èëè íåâîç-

ìîæíîñòè îãðàíè÷åíèÿ ðàñïðîñòðàíåíèÿ ïîæàðà ïî-

ñðåäñòâîì óñòàíîâêè ïðîòèâîïîæàðíûõ äâåðåé ïðè

îáîñíîâàíèè ðàñïðîñòðàíåíèÿ ÎÔÏ â ðàìêàõ ïðî-

âåäåíèÿ ðàñ÷åòà ïîæàðíîãî ðèñêà.

Âûáîð ðàñ÷åòíîé ìîäåëè áàçèðóåòñÿ íà àíàëèçå

îáúåìíî-ïëàíèðîâî÷íûõ ðåøåíèé îáúåêòà è îñî-

áåííîñòÿõ ñöåíàðèÿ ðàçâèòèÿ ïîæàðà.

Ïîëåâàÿ ìîäåëü ïðîãíîçèðîâàíèÿ îïàñíûõ ôàê-

òîðîâ ïîæàðà ÿâëÿåòñÿ íàèáîëåå óíèâåðñàëüíîé èç

ñóùåñòâóþùèõ äåòåðìèíèðîâàííûõ ìîäåëåé, ïî-

ñêîëüêó îíà îñíîâàíà íà ðåøåíèè óðàâíåíèé â ÷àñò-

íûõ ïðîèçâîäíûõ â êàæäîé òî÷êå ðàñ÷åòíîé îáëàñ-

òè. Ñ ïîìîùüþ ïîëåâîé ìîäåëè ïðîãíîçèðîâàíèÿ

ÎÔÏ âîçìîæíî ðàññ÷èòàòü òåìïåðàòóðó â ïîìåùå-

íèè î÷àãà ïîæàðà è â ñìåæíûõ ïîìåùåíèÿõ, ñêîðîñòü

äâèæåíèÿ âîçäóøíûõ ïîòîêîâ, êîíöåíòðàöèþ òîê-

ñè÷íûõ ïðîäóêòîâ ãîðåíèÿ è ò. ä. â êàæäîé òî÷êå ðàñ-

÷åòíîé îáëàñòè [19]. Ñëåäîâàòåëüíî, ïîëåâàÿ ìîäåëü

ìîæåò îáîñíîâàííî èñïîëüçîâàòüñÿ:

� äëÿ íàó÷íûõ èññëåäîâàíèé â öåëÿõ âûÿâëåíèÿ

çàêîíîìåðíîñòåé ðàçâèòèÿ ïîæàðà;

� ïðè ñðàâíèòåëüíûõ ðàñ÷åòàõ â öåëÿõ àïðîáàöèè

è ñîâåðøåíñòâîâàíèÿ çîíàëüíûõ è èíòåãðàëü-

íûõ ìîäåëåé êàê ìåíåå óíèâåðñàëüíûõ â òî÷íî-

ñòíîì è êà÷åñòâåííîì îòíîøåíèÿõ, à òàêæå ïðè

ïðîâåðêå îáîñíîâàííîñòè èõ ïðèìåíåíèÿ [20];

� ïðè âûáîðå ðàöèîíàëüíîãî âàðèàíòà ïðîòèâîïî-

æàðíîé çàùèòû êîíêðåòíûõ îáúåêòîâ çàùèòû.

Â ñâîåé îñíîâå ïîëåâàÿ ìîäåëü íå ñîäåðæèò íè-

êàêèõ àïðèîðíûõ äîïóùåíèé è áëàãîäàðÿ ýòîìó

ïðèíöèïèàëüíî ïðèìåíèìà äëÿ ìîäåëèðîâàíèÿ ðàç-

ëè÷íûõ ñöåíàðèåâ ðàçâèòèÿ ïîæàðà.

Ñ ó÷åòîì âûøåèçëîæåííîãî ìîäåëèðîâàíèå äè-

íàìèêè ðàçâèòèÿ ïîæàðà ïðîâîäèëîñü ñ èñïîëüçîâà-

íèåì ïîëåâîé ìîäåëè ñ ïîìîùüþ ïðîãðàììû FDS.

Â êà÷åñòâå èñõîäíûõ äàííûõ áûë ïðèíÿò ïîäâàë

îáùåñòâåííîãî çäàíèÿ ñ ðàñïîëîæåííûìè â íåì

îôèñàìè (äâà ïîìåùåíèÿ) è êëàäîâîé (îäíî ïîìå-

ùåíèå).

Â êà÷åñòâå ïîìåùåíèÿ î÷àãà ïîæàðà ñ ðàçìåùå-

íèåì ïîæàðíîé íàãðóçêè áûëà ïðèíÿòà êëàäîâàÿ, ðàñ-

ïîëîæåííàÿ ïî öåíòðó ìîäåëè (ïîäâàëüíîãî ýòàæà),
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ñ òèïîâîé ïîæàðíîé íàãðóçêîé, õàðàêòåðíîé äëÿ ïîä-

ñîáíûõ è áûòîâûõ ïîìåùåíèé. Ñâåäåíèÿ î ïðèíÿ-

òûõ ïàðàìåòðàõ ïîæàðíîé íàãðóçêè ïðèíèìàëèñü

íà îñíîâàíèè äàííûõ, ïðèâåäåííûõ â ïîñîáèè [21]

(òàáë. 1).

Ìîäåëèðîâàëàñü äèíàìèêà ðàçâèòèÿ ïîæàðà â òå-

÷åíèå 240 ñ.

Íà ýòàæå ïîäâàëà ðåãèñòðàòîðû ðàñïîëàãàëè íà

óðîâíå 1,7ì (íà âûñîòå 1,7 ì îò óðîâíÿ ýòàæà) (ðèñ. 1).

Â ñîîòâåòñòâèè ñ îáúåìíî-ïëàíèðîâî÷íûìè ðå-

øåíèÿìè çäàíèÿ, ãåîìåòðè÷åñêèìè ðàçìåðàìè ýâà-

êóàöèîííûõ ïóòåé è âûõîäîâ, à òàêæå ñ èçâåñòíûìè

îñîáåííîñòÿìè ïîâåäåíèÿ ëþäåé ïðè ïîæàðàõ (äâè-

æåíèå ê áîëåå øèðîêèì è õîðîøî çàìåòíûì âûõî-

äàì, âûáîð áîëåå êîðîòêîãî ïóòè ýâàêóàöèè, èñïîëü-

çîâàíèå çíàêîìûõ ìàðøðóòîâ äâèæåíèÿ è ò. ï.) áûë

ïðîâåäåí ðàñ÷åò âðåìåíè ýâàêóàöèè ëþäåé ñ ó÷åòîì

íàëè÷èÿ ñèñòåìû îïîâåùåíèÿ è óïðàâëåíèÿ ýâàêóà-

öèåé ëþäåé ïðè ïîæàðå (ÑÎÓÝ) 2-ãî òèïà. Â ðàñ-

÷åòå áûëî ïðèíÿòî, ÷òî íà ýòàæå ïîäâàëà íàõîäèòñÿ

13 ÷åë. Àíàëèç âðåìåíè ïðîõîæäåíèÿ ëþäåé ÷åðåç

ðåãèñòðàòîðû ïðåäñòàâëåí â òàáë. 2.

Ðåçóëüòàòû ñðàâíèòåëüíîãî àíàëèçà áëîêèðîâà-

íèÿ ïóòåé ýâàêóàöèè ÎÔÏ ñ ó÷åòîì îòêðûòûõ äâåð-

íûõ ïðîåìîâ (â ñëó÷àå èñïîëüçîâàíèÿ òèïîâûõ äâå-

ðåé) ïðîäåìîíñòðèðîâàíû íà ðèñ. 2.

Êàê âèäíî èç ðèñ. 2, åùå äî íà÷àëà ýâàêóàöèè

ëþäåé èç îôèñíûõ ïîìåùåíèé ïóòè ýâàêóàöèè îêà-

çàëèñü çàáëîêèðîâàííûìè, à çíà÷èò, òðåáîâàíèå

òàáë. 5.1 Ìåòîäèêè [3] ñ ó÷åòîì âðåìåíè íà÷àëà ýâà-

êóàöèè íå âûïîëíåíî.

Äëÿ îöåíêè ðàñïðîñòðàíåíèÿ îïàñíûõ ôàêòîðîâ

ïîæàðà ïî ïóòÿì ýâàêóàöèè ñ ó÷åòîì íàëè÷èÿ ïðî-

òèâîïîæàðíûõ äâåðåé ñ äîâîä÷èêîì áûëî ïðîâå-

äåíî ìîäåëèðîâàíèå ðàñïðîñòðàíåíèÿ ÎÔÏ ïî ïîä-

âàëó çäàíèÿ (ðèñ. 3).

Ïîñëå âîçãîðàíèÿ íà÷èíàåòñÿ ïðîöåññ ýâàêóàöèè

ëþäåé èç ïîìåùåíèé â êîðèäîð ïîäâàëà. Íà 31-é ñå-

êóíäå îò íà÷àëà âîçãîðàíèÿ ïðîèñõîäèò çàêðûòèå

ïðîòèâîïîæàðíîé äâåðè â ïîìåùåíèè î÷àãà ïîæàðà

(êëàäîâîé) ïîñðåäñòâîì äîâîä÷èêà (ðèñ. 4).

Ïàðàìåòð

Parameter

Åäèíèöà
èçìåðåíèÿ

Unit of
measurement

Çíà÷åíèå

Value

Íèçøàÿ òåïëîòà ñãîðàíèÿ

Net calorific value

êÄæ�êã

kJ�kg 14000

Ëèíåéíàÿ ñêîðîñòü ðàñïðîñòðà-
íåíèÿ ïëàìåíè

Linear flame propagation speed

ì�ñ

m�sec 0,042

Óäåëüíàÿ ìàññîâàÿ ñêîðîñòü
âûãîðàíèÿ

Specific mass burnout rate

êã�(ì2 � ñ)

kg�(m2 � sec) 0,0129

Êîýôôèöèåíò ïîëíîòû ñãîðàíèÿ

Combustion ratio – 0,93

Óäåëüíàÿ ìîùíîñòü

Power density

êÂò�ì2

kW�m2 167,958

Äûìîîáðàçóþùàÿ ñïîñîáíîñòü

Smoke forming ability

Íï �ì2�êã

Np �m2�kg 53

Ïîòðåáëåíèå êèñëîðîäà (Î2)

Oxygen consumption (Î2)

êã�êã

kg�kg 1,161

Âûäåëåíèå óãëåêèñëîãî ãàçà
(ÑÎ2) � CO2 release

êã�êã
kg�kg 0,642

Âûäåëåíèå óãàðíîãî ãàçà (CO)

Carbon monoxide (CO) emissions

êã�êã

kg�kg 0,0317

Âûäåëåíèå õëîðèñòîãî âîäîðî-
äà (HCl)

Isolation of hydrogen chloride (HCl)

êã�êã

kg�kg 0

Òàáëèöà 1. Ïàðàìåòðû ïîæàðíîé íàãðóçêè

Table 1. Fire load parameters

Ðèñ. 1. Ïîæàðíàÿ ìîäåëü ïîäâàëà ñî ñõåìîé íàõîæäåíèÿ ëþäåé è òðàåêòîðèé èõ äâèæåíèÿ ïðè ýâàêóàöèè

Fig. 1. The fire model of the basement with the scheme of finding people and their trajectories during evacuation
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Âàæíûì îáñòîÿòåëüñòâîì ÿâëÿåòñÿ òîò ôàêò, ÷òî

ïîñëå çàêðûòèÿ ïðîòèâîïîæàðíîé äâåðè ïîñðåäñò-

âîì äîâîä÷èêà ðàñïðîñòðàíåíèÿ îïàñíûõ ôàêòîðîâ

ïîæàðà â êîðèäîð ýòàæà è äàëåå ïî ýâàêóàöèîííûì

ïóòÿì íå ïðîèñõîäèò, à çíà÷èò, ëþäè íà ïóòÿõ ýâà-

êóàöèè íå áóäóò ïîäâåðæåíû âîçäåéñòâèþ ÎÔÏ

(ðèñ. 5).

Àíàëèç ïðîâåäåííûõ ðàñ÷åòîâ ïîêàçàë, ÷òî èñ-

ïîëüçîâàíèå â êà÷åñòâå äîïîëíèòåëüíîãî ìåðîïðè-

ÿòèÿ ïî îãðàíè÷åíèþ ðàñïðîñòðàíåíèÿ ïîæàðà ïðî-

òèâîïîæàðíûõ äâåðåé ñ äîâîä÷èêîì ÿâëÿåòñÿ âàæ-

íûì ýëåìåíòîì â îáåñïå÷åíèè áåçîïàñíîé ýâàêóàöèè

ëþäåé äî íàñòóïëåíèÿ êðèòè÷åñêèõ äëÿ îðãàíèçìà

÷åëîâåêà çíà÷åíèé îïàñíûõ ôàêòîðîâ ïîæàðà.

Ðèñ. 2. Ïîæàðíàÿ ìîäåëü ïîäâàëà: ìîìåíò áëîêèðîâàíèÿ

ïóòåé ýâàêóàöèè ïî ïîòåðå âèäèìîñòè ÷åðåç 69,8 ñ îò íà÷àëà

âîçãîðàíèÿ áåç ó÷åòà ïðîòèâîïîæàðíûõ äâåðåé ñ äîâîä÷èêîì

Fig. 2. Basement fire model: the moment of blocking escape routes

due to loss of visibility through 69.8 sec from the onset of igni-

tion, without taking into account fire doors with a door closer

Ðèñ. 3. Ïîæàðíàÿ ìîäåëü ïîäâàëà: ìîìåíò ýâàêóàöèè èç ïî-

ìåùåíèÿ êëàäîâîé ÷åðåç 6 ñ îò íà÷àëà âîçãîðàíèÿ ñ ó÷åòîì

ïðîòèâîïîæàðíûõ äâåðåé ñ äîâîä÷èêîì

Fig. 3. Basement fire model: the moment of evacuation from

the storeroom after 6 sec from the beginning of the fire, taking

into account fire doors with a door closer

Ðèñ. 4. Ïîæàðíàÿ ìîäåëü ïîäâàëà: ìîìåíò çàêðûòèÿ ïðîòè-

âîïîæàðíîé äâåðè ïîñðåäñòâîì äîâîä÷èêà êëàäîâîé ÷åðåç

31,2 ñ îò íà÷àëà âîçãîðàíèÿ

Fig. 4. Basement fire model: the moment of closing the fire door

through the closet of the pantry through 31.2 sec from the onset of

fire

Ðèñ. 5. Ïîæàðíàÿ ìîäåëü ïîäâàëà: ìîìåíò çàêðûòèÿ ïðîòè-

âîïîæàðíîé äâåðè ïîñðåäñòâîì äîâîä÷èêà êëàäîâîé (âðåìÿ

ìîäåëèðîâàíèÿ 240 ñ)

Fig. 5. The fire model of the basement: the moment of closing

the fire door through the closet of the pantry (simulation time

240 sec)

Ðàñïîëîæåíèå

Location

Íàèìåíîâàíèå

Name

Âðåìÿ ïðîõîæäåíèÿ
ðåãèñòðàòîðà, ñ

Time of passage
of recorder, sec

Êîëè÷åñòâî
ëþäåé, ïðîøåä-

øèõ ðåãèñòðàòîð,
÷åë.

Number
of people, pers.

ïåðâîãî

first

ïîñëåäíåãî

last

Ïîìåùåíèå 1 � Room 1 Äâåðü èç ïîìåùåíèÿ 1 � Door from room 1 180,6 183,8 6

Ïîìåùåíèå 2 � Room 2 Äâåðü èç ïîìåùåíèÿ 2 � Door from room 2 180,8 183,2 5

Ïîìåùåíèå 3 � Room 3 Äâåðü èç êëàäîâîé � Door from the pantry 5,6 5,8 2

Âíå ïîìåùåíèé � Out-
doors

Äâåðü, âåäóùàÿ ê âûõîäó 2 � Door leading to exit 2 17,4 186,4 7

Äâåðü, âåäóùàÿ ê âûõîäó 2 (òàìáóð) � Door leading
to exit 2 (vestibule)

15,8 184,8 7

Äâåðü, âåäóùàÿ ê âûõîäó 1 � Door leading to exit 1 187,0 190,8 6

Òàáëèöà 2. Ñòàòèñòèêà ïðîõîæäåíèÿ ðåãèñòðàòîðîâ â ïîäâàëå � Table 2. Statistics of the passage of recorders in basement
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Âûâîäû

1. Ðåçóëüòàòû ìîäåëèðîâàíèÿ ïîçâîëèëè îöåíèòü

âîçìîæíîñòü èñïîëüçîâàíèÿ ïðîòèâîïîæàðíûõ

äâåðåé ïðè ðàñ÷åòàõ ïîæàðíîãî ðèñêà è îòíåñòè èõ

ê ñðåäñòâàì, îáåñïå÷èâàþùèì îãðàíè÷åíèå ðàñ-

ïðîñòðàíåíèÿ ïîæàðà â ñîîòâåòñòâèè ñ ï. 21 Ìåòî-

äèêè [3].

2. Íàëè÷èå óñòðîéñòâ ñàìîçàêðûâàíèÿ íà ïðî-

òèâîïîæàðíûõ äâåðÿõ ÿâëÿåòñÿ ýôôåêòèâíûì ìå-

ðîïðèÿòèåì ïðîòèâîïîæàðíîé çàùèòû çäàíèé è ñî-

îðóæåíèé ðàçëè÷íîãî ôóíêöèîíàëüíîãî íàçíà÷åíèÿ,

êîòîðîå çíà÷èòåëüíî îãðàíè÷èâàåò ðàñïðîñòðàíåíèå

îïàñíûõ ôàêòîðîâ ïîæàðà ïî ïóòÿì ýâàêóàöèè è îáåñ-

ïå÷èâàåò áåçîïàñíóþ ýâàêóàöèþ ëþäåé ïðè ïîæàðå.
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