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Ââåäåíèå

Â íàñòîÿùåå âðåìÿ ÃÎÑÒ Ð 12.3.047–2012 ðåãëàìåí-
òèðîâàíà ìåòîäèêà îïðåäåëåíèÿ òðåáóåìûõ ïðå-
äåëîâ îãíåñòîéêîñòè ñòðîèòåëüíûõ êîíñòðóêöèé,
îñíîâàííàÿ íà [1, 2]. Â ýòèõ ðàáîòàõ ðåàëèçîâàí
âåðîÿòíîñòíûé ïîäõîä, ïðè êîòîðîì ñðàâíèâàþòñÿ
íå ôèêñèðîâàííûå çíà÷åíèÿ ïðåäåëà îãíåñòîéêîñòè
è ýêâèâàëåíòíîé ïðîäîëæèòåëüíîñòè ïîæàðà, à ðàñ-
ïðåäåëåíèÿ óêàçàííûõ ïàðàìåòðîâ. Àíàëîãè÷íûé
ïðèíöèï ïðåäñòàâëåí â áðèòàíñêîì ðóêîâîäñòâå [3].
Îáîáùåíèå îñíîâíûõ ïðèíöèïîâ, îïèñàííûõ â [1, 2],
ðåàëèçîâàíî â ðàáîòå [4], â êîòîðîé ðàññìîòðåíû âå-
ðîÿòíîñòíûå àñïåêòû îïðåäåëåíèÿ óñëîâèé ïîæàð-
íîé áåçîïàñíîñòè ïðîèçâîäñòâåííûõ îáúåêòîâ (íà-
ïðèìåð, íåîáõîäèìîå è ðàñ÷åòíîå âðåìÿ ýâàêóàöèè
ðàññìàòðèâàþòñÿ êàê ñëó÷àéíûå âåëè÷èíû). Îäíàêî
íà ïðàêòèêå ÷àùå âñåãî âñòðå÷àþòñÿ ñèòóàöèè, êîãäà
ïðè îòñóòñòâèè íîðìàòèâíûõ òðåáîâàíèé ïî îãíå-
ñòîéêîñòè ñîáñòâåííèê îáúåêòà èç ýêîíîìè÷åñêèõ

ñîîáðàæåíèé ãîòîâ ïðèìèðèòüñÿ ñ ïîòåðåé ñâîåãî
îáúåêòà, ñíèçèâ òðåáóåìûå ïðåäåëû îãíåñòîéêî-
ñòè, êîòîðûå ìîãóò áûòü ðàññ÷èòàíû ïî ÃÎÑÒ Ð
12.3.047–2012. Ïðè ýòîì â ñîîòâåòñòâèè ñ Òåõíè÷å-
ñêèì ðåãëàìåíòîì î òðåáîâàíèÿõ ïîæàðíîé áåçîïàñ-
íîñòè (Ôåäåð. çàêîí ¹ 123) äîëæíû áûòü îáåñïå÷åíû
óñëîâèÿ áåçîïàñíîé ýâàêóàöèè (ñò. 6 è 53) è ïðîâå-
äåíèÿ ìåðîïðèÿòèé ïî ñïàñåíèþ ëþäåé ïðè ïîæàðå
(ïï. 1 è 2 ñò. 80). Â ýòîì ñëó÷àå ñëåäóåò, çàäàâøèñü
âåðîÿòíîñòÿìè áåçîïàñíîé ýâàêóàöèè èëè ñïàñåíèÿ,
ñðàâíèâàòü ðàñïðåäåëåíèÿ, ñ îäíîé ñòîðîíû, ïðåäå-
ëîâ îãíåñòîéêîñòè, à ñ äðóãîé — âðåìåíè ýâàêóàöèè
èëè ñïàñåíèÿ.

Íåîáõîäèìî îòìåòèòü, ÷òî ïðîáëåìà îïðåäåëå-
íèÿ òðåáóåìûõ ïðåäåëîâ îãíåñòîéêîñòè ðàññìàò-
ðèâàëàñü ðàíåå â ðàáîòàõ [5–19]. Îäíàêî èõ àâòîðû
îñíîâûâàëèñü íà äåòåðìèíèñòñêèõ ìîäåëÿõ è íå ó÷è-
òûâàëè, ÷òî êàê ïðåäåëû îãíåñòîéêîñòè, òàê è ïà-
ðàìåòðû, îïðåäåëÿþùèå ýêâèâàëåíòíóþ ïðîäîë-

© Øåáåêî Þ. Í., Øåáåêî À. Þ., Ãèëåòè÷ À. Í., 2018



ÏÎÆÀÐÎÂÇÐÛÂÎÁÅÇÎÏÀÑÍÎÑÒÜ / FIRE AND EXPLOSION SAFETY 2018 ÒÎÌ 27 ¹ 1152

ÁÅÇÎÏÀÑÍÎÑÒÜ ÇÄÀÍÈÉ, ÑÎÎÐÓÆÅÍÈÉ, ÎÁÚÅÊÒÎÂ

æèòåëüíîñòü ïîæàðà, ÿâëÿþòñÿ ñëó÷àéíûìè âåëè-
÷èíàìè.

Â íàñòîÿùåé ðàáîòå â ñîîòâåòñòâèè ñ îñíîâíûì
ïðèíöèïîì âåðîÿòíîñòíîãî ïîäõîäà, ðåàëèçîâàí-
íîãî â ðàáîòàõ [1–4], ðàçðàáîòàí ìåòîä îïðåäåëåíèÿ
òðåáóåìûõ ïðåäåëîâ îãíåñòîéêîñòè ñòðîèòåëüíûõ
êîíñòðóêöèé ïðîèçâîäñòâåííûõ îáúåêòîâ, îñíîâàí-
íûé íà ñðàâíåíèè ðàñïðåäåëåíèé òàêèõ ñëó÷àéíûõ
âåëè÷èí, êàê âðåìåíà ýâàêóàöèè è ñïàñåíèÿ, ñ îäíîé
ñòîðîíû, è ïðåäåëû îãíåñòîéêîñòè — ñ äðóãîé. Ïðè
ýòîì ðàññìàòðèâàåòñÿ íåñóùàÿ ñïîñîáíîñòü ñòðîè-
òåëüíûõ êîíñòðóêöèé, ÷òî õàðàêòåðíî äëÿ ýòàæåðîê
è ýñòàêàä ïðåäïðèÿòèé íåôòåãàçîâîé îòðàñëè.

Ìåòîäîëîãèÿ îïðåäåëåíèÿ
òðåáóåìûõ ïðåäåëîâ îãíåñòîéêîñòè

Êàê è â ðàáîòå [4], ïðèìåì, ÷òî óñëîâèå áåçîïàñ-
íîñòè ìîæíî çàïèñàòü â âèäå ñîîòíîøåíèÿ ïàðàìåò-
ðîâ õ1 è õ2:

õ1 < õ2, (1)

ãäå õ1 — ðàñ÷åòíîå âðåìÿ ýâàêóàöèè èëè âðåìÿ ñïà-
ñåíèÿ;
õ2 — ïðåäåë îãíåñòîéêîñòè.
Êà÷åñòâåííàÿ èíòåðïðåòàöèÿ óñëîâèÿ (1) ïðåä-

ñòàâëåíà íà ðèñ. 1 [4].
Êàê áûëî îòìå÷åíî âûøå, ïàðàìåòðû õ1 è õ2 ÿâ-

ëÿþòñÿ ñëó÷àéíûìè âåëè÷èíàìè, äëÿ êîòîðûõ ïðåä-
ïîëàãàþòñÿ íîðìàëüíûå ðàñïðåäåëåíèÿ ïëîòíîñòåé
âåðîÿòíîñòè Ð1 è Ð2 [20]:
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ãäå õ1 è õ2 — ïàðàìåòðû ðàñïðåäåëåíèÿ;
õ10, õ20 — öåíòðû ðàñïðåäåëåíèé;
)1, )2 — äèñïåðñèè ðàñïðåäåëåíèé.
Ïàðàìåòð õ10 äëÿ ñðåäíåé âåëè÷èíû âðåìåíè ýâà-

êóàöèè ðàññ÷èòûâàåòñÿ ìåòîäàìè, ðåãëàìåíòèðîâàí-
íûìè â [21]. Îí çàâèñèò îò ïàðàìåòðà )1, êîòîðûé
îòðàæàåò ðàçëè÷èÿ â ñêîðîñòÿõ äâèæåíèÿ ðàçëè÷-
íûõ ãðóïï ëþäåé ïðè ýâàêóàöèè â ñëó÷àå ïîæàðà.
Äëÿ ïàðàìåòðà õ10, õàðàêòåðèçóþùåãî âðåìÿ ñïàñå-
íèÿ ëþäåé ïðè ïîæàðå, íåò îáùåïðèíÿòûõ ìåòîäèê
ðàñ÷åòà. Ìîæíî ñäåëàòü ëèøü ýêñïåðòíîå ïðåäïî-
ëîæåíèå, ÷òî âðåìÿ ñïàñåíèÿ õ10 áóäåò, ïî êðàéíåé
ìåðå, â 2,5–3 ðàçà áîëüøå âðåìåíè ýâàêóàöèè. Äåé-
ñòâèòåëüíî, â ñëó÷àå ýâàêóàöèè õ10 ïðåäñòàâëÿåò
ñîáîé óñðåäíåííîå âðåìÿ ñàìîñòîÿòåëüíîãî äâèæå-
íèÿ ëþäåé ñ îïàñíîãî îáúåêòà â áåçîïàñíóþ çîíó.
Â ñëó÷àå ñïàñåíèÿ ñ îáúåêòà ñ ìàëûì êîëè÷åñòâîì
ïðèñóòñòâóþùåãî ïåðñîíàëà ñïàñàòåëè äîëæíû: âî-
ïåðâûõ, ïðèáûòü íà îáúåêò; âî-âòîðûõ, ïðèíÿòü ðå-

øåíèå î ïóòÿõ, ïî êîòîðûì áóäåò ïðîâîäèòüñÿ ñïà-
ñåíèå; â-òðåòüèõ, ïðîéòè ïî íàìå÷åííûì ïóòÿì, ÷òî
èç-çà ðàçâèòèÿ ïîæàðà ìîæåò çàíÿòü çàìåòíî áîëüøå
âðåìåíè ïî ñðàâíåíèþ ñ äâèæåíèåì ê ìåñòó ïðî-
âåäåíèÿ ñïàñàòåëüíûõ ðàáîò (íàïðèìåð, â ñâÿçè ñ
áëîêèðîâàíèåì îïàñíûìè ôàêòîðàìè ïîæàðà ïóòåé,
ïî êîòîðûì ìîæåò áûòü îñóùåñòâëåíî ñïàñåíèå).

Ïàðàìåòð õ20 äëÿ ñðåäíåé âåëè÷èíû ïðåäåëà îãíå-
ñòîéêîñòè äîëæåí áûòü îïðåäåëåí èñõîäÿ èç çàäàí-
íîé âåðîÿòíîñòè íåâûïîëíåíèÿ óñëîâèé áåçîïàñ-
íîé ýâàêóàöèè Q0, à òàêæå ïàðàìåòðîâ õ10, )1 è )2.

Ñëåäóÿ ïîäõîäó [2, 3], ðàçâèòîìó äëÿ îïðåäåëå-
íèÿ íàäåæíîñòè ñòðîèòåëüíûõ êîíñòðóêöèé, âåðî-
ÿòíîñòü Q0 íåâûïîëíåíèÿ óñëîâèÿ áåçîïàñíîé ýâà-
êóàöèè (1) äëÿ íîðìàëüíûõ ðàñïðåäåëåíèé (2) è (3)
ìîæíî îïèñàòü ñîîòíîøåíèåì
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ãäå F(–+) — ôóíêöèÿ Ëàïëàñà, çíà÷åíèÿ êîòîðîé
ìîãóò áûòü çàèìñòâîâàíû èç [20];
+ — ïàðàìåòð, îïèñûâàåìûé ñîîòíîøåíèåì

+ = (õ20 – õ10)�)s; (5)
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Íà ðèñ. 2 ïîêàçàíà çàâèñèìîñòü âåðîÿòíîñòè Q0

íåâûïîëíåíèÿ óñëîâèÿ áåçîïàñíîé ýâàêóàöèè (1)
îò ïàðàìåòðà + (ïî äàííûì [4]). Ýòà çàâèñèìîñòü
ìîæåò áûòü èñïîëüçîâàíà äëÿ ðàñ÷åòà òðåáóåìîãî
ïðåäåëà îãíåñòîéêîñòè õ20. Ìåòîäèêà åãî îïðåäåëå-
íèÿ çàêëþ÷àåòñÿ â ñëåäóþùåì.

Ðèñ. 1. Êà÷åñòâåííàÿ èíòåðïðåòàöèÿ óñëîâèé áåçîïàñíîé ýâà-
êóàöèè: Ð — ïëîòíîñòü âåðîÿòíîñòè äëÿ ðàññìàòðèâàåìûõ
ðàñïðåäåëåíèé. Ïëîùàäü çàøòðèõîâàííîé îáëàñòè ÷èñëåí-
íî ðàâíà âåðîÿòíîñòè âûïîëíåíèÿ óñëîâèÿ (1) ïðè çàäàííîì
çíà÷åíèè õ2

Fig. 1. A qualitative interpretation of conditions of a safe evacua-
tion: P is a probability density for the presented distributions.
The shaded area is numerically equal to a probability of a fulfil-
ment of the condition (1) at a given value õ2
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Îïðåäåëÿåòñÿ ðàñ÷åòíîå âðåìÿ ýâàêóàöèè õ10 è
åãî äèñïåðñèÿ )1. Äàëåå íàõîäèòñÿ äèñïåðñèÿ äëÿ
ïðåäåëà îãíåñòîéêîñòè )2. Çàäàåòñÿ âåðîÿòíîñòü Q0

èñõîäÿ èç ýêñïåðòíîé îöåíêè ïîòåðè ñòðîèòåëüíûìè
êîíñòðóêöèÿìè íåñóùåé ñïîñîáíîñòè äî îêîí÷àíèÿ
ýâàêóàöèè è�èëè ñïàñåíèÿ. Íà îñíîâå ãðàôèêà, ïðåä-
ñòàâëåííîãî íà ðèñ. 2, ïî èçâåñòíîìó çíà÷åíèþ Q0

íàõîäèòñÿ ñîîòâåòñòâóþùèé ïàðàìåòð +. Çàòåì ïî
ôîðìóëå, ïîëó÷åííîé èç ñîîòíîøåíèé (5) è (6), îïðå-
äåëÿåòñÿ õ20:

õ õ20 10 1
2

2
2 1 2�   + ) )( ) . (7)

Íàèáîëåå òðóäíûì âîïðîñîì ïðè íàõîæäåíèè
òðåáóåìîãî ïðåäåëà îãíåñòîéêîñòè õ20 ÿâëÿåòñÿ îïðå-
äåëåíèå ïàðàìåòðîâ )1 è )2, êîòîðûå, âîîáùå ãîâîðÿ
(äàæå åñëè íå ïðèíèìàòü âî âíèìàíèå ïðîöåäóðó
ñïàñåíèÿ), çàâèñÿò îò êà÷åñòâà ðàáîò ïî îãíåçàùèòå
ñòðîèòåëüíûõ êîíñòðóêöèé, êîíòèíãåíòà ýâàêóèðó-
þùèõñÿ, çíàíèÿ ïåðñîíàëîì ïóòåé ýâàêóàöèè. Äëÿ
ñëó÷àÿ ñïàñåíèÿ çàäà÷à îïðåäåëåíèÿ ïàðàìåòðà )1

ñóùåñòâåííî óñëîæíÿåòñÿ â ñèëó ìàëîèçó÷åííîñòè
âðåìåííûõ� ôàêòîðîâ ïðîöåññà ñïàñåíèÿ.

Àïðîáàöèÿ
ïðåäëîæåííîãî ìåòîäà

Äëÿ ïðèáëèæåííîé îöåíêè âåëè÷èíû )2 âîñ-
ïîëüçóåìñÿ äàííûìè ðàáîòû [22], â êîòîðîé, â ÷àñò-
íîñòè, ïðèâåäåíû äèñïåðñèè âðåìåíè âûõîäà ïî-
æàðà íà íàðóæíûå îãðàæäåíèÿ çäàíèÿ. ßñíî, ÷òî ýòè
äàííûå íå â ïîëíîé ìåðå õàðàêòåðèçóþò ïàðàìåòð
)2, íî ìîãóò áûòü èñïîëüçîâàíû äëÿ îöåíî÷íûõ ðàñ-
÷åòîâ. Ñîãëàñíî [22] )2 ìîæåò äîñòèãàòü çíà÷åíèÿ,
ñîñòàâëÿþùåãî äî 20 % îò óêàçàííîãî âûøå âðå-
ìåíè. Åñëè îæèäàåìîå çíà÷åíèå õ20 ðàâíî 60 ìèí,
òî )2 = 12 ìèí.

Ñîãëàñíî îöåíêàì [5], ïîëó÷åííûì íà îñíîâå
ýêñïåðèìåíòàëüíûõ äàííûõ ïî ýâàêóàöèè ëþäåé ñ
ðåàëüíîé òåõíîëîãè÷åñêîé ýòàæåðêè [23], )1 ñî-

ñòàâëÿåò îêîëî 10 % îò ðàñ÷åòíîãî âðåìåíè ýâàêóà-
öèè. Åñëè ïðèíÿòü õ10 = 15 ìèí (ýòî òèïè÷íîå âðåìÿ
ýâàêóàöèè ñ òåõíîëîãè÷åñêîé ÷àñòè ìîðñêîé íåôòå-
ïåðåðàáàòûâàþùåé ïëàòôîðìû âî âðåìåííîå óáå-
æèùå), òî )1 ñîñòàâèò 1,5 ìèí.

Ïîëàãàÿ Q0 = 10–4, èç ðèñ. 2 íàõîäèì, ÷òî + = 3,8.
Îòñþäà õ20 = 61 ìèí. Îñòàåòñÿ äàòü èíòåðïðåòàöèþ
äàííîãî ïàðàìåòðà. Ýòî âðåìÿ, â òå÷åíèå êîòîðîãî
ñòðîèòåëüíûå êîíñòðóêöèè äîëæíû ñîõðàíÿòü íå-
ñóùóþ ñïîñîáíîñòü ïðè ðàçëè÷íûõ ñöåíàðèÿõ ïðî-
åêòíîãî ïîæàðà (â òîì ÷èñëå â ñëó÷àå óãëåâîäîðîä-
íîãî ðåæèìà ïîæàðà è ôàêåëüíîãî ãîðåíèÿ). Åñëè ïðè
óãëåâîäîðîäíîì ðåæèìå ïîæàðà ìîæíî ðóêîâîä-
ñòâîâàòüñÿ òðåáîâàíèÿìè ÃÎÑÒ Ð ÅÍ 1363-2–2014,
òî â ñëó÷àå ôàêåëüíîãî ãîðåíèÿ òàêîé âîçìîæíîñòè
íåò, ïîñêîëüêó ñòàíäàðò îòñóòñòâóåò. È ýòî íåñìîòðÿ
íà òî, ÷òî ôàêåëüíîå ãîðåíèå, êàê ïîêàçàëà ïðàêòè-
êà, ìîæåò ñóùåñòâåííî ñíèçèòü ïðåäåë îãíåñòîéêî-
ñòè ñòðîèòåëüíîé êîíñòðóêöèè, îñîáåííî ìåòàëëè-
÷åñêîé áåç êîíñòðóêòèâíîé îãíåçàùèòû. Âîçìîæíî,
ïîýòîìó â ðóêîâîäñòâå [24] ðåãëàìåíòèðîâàí âûáîð
ïðåäåëà îãíåñòîéêîñòè íåñóùèõ êîíñòðóêöèé îïîð
è íåñóùèõ êîíñòðóêöèé ýñòàêàä òðóáîïðîâîäîâ,
à òàêæå ïëîùàäîê è ýòàæåðîê â çîíå âîçäåéñòâèÿ
ïîæàðà â äèàïàçîíå îò 90 äî 180 ìèí. Â ðóêîâîäñò-
âå [24] ïîä çîíîé âîçäåéñòâèÿ ïîæàðà ïîíèìàåòñÿ
ïðîñòðàíñòâî (êàê â äëèíó è øèðèíó, òàê è â âûñî-
òó), â êîòîðîå ïðè àâàðèéíîé ñèòóàöèè ìîãóò âûéòè
èç îáîðóäîâàíèÿ è òðóáîïðîâîäîâ ãîðþ÷èå ñæèæåí-
íûå ãàçû, ëåãêîâîñïëàìåíÿþùèåñÿ è ãîðþ÷èå æèä-
êîñòè, ãîðåíèå êîòîðûõ ìîæåò ïðèâåñòè ê ñóùåñò-
âåííûì ïîâðåæäåíèÿì òåõíîëîãè÷åñêîãî îáîðóäî-
âàíèÿ è òðóáîïðîâîäîâ.

Ãîðàçäî ñëîæíåå âîïðîñ î òðåáóåìûõ ïðåäåëàõ
îãíåñòîéêîñòè íåñóùèõ êîíñòðóêöèé ñ òî÷êè çðåíèÿ
áåçîïàñíîñòè ïðîöåññà ñïàñåíèÿ ëþäåé. Äëÿ ðàñ-
÷åòîâ ìîãóò áûòü èñïîëüçîâàíû ïðèâåäåííûå âûøå
ôîðìóëû, îäíàêî íåò íàäåæíûõ äàííûõ ïî âðåìåíè
ñïàñåíèÿ õ10 è åãî äèñïåðñèè)1. Êàê îòìå÷åíî âûøå,
ïî ýêñïåðòíûì îöåíêàì õ10 ìîæåò áûòü ïðèíÿòî ðàâ-
íûì óòðîåííîìó âðåìåíè ýâàêóàöèè, ò. å. â íàøåì
ñëó÷àå 45 ìèí. Òîãäà, ïðèíèìàÿ, ÷òî )1 ñîñòàâëÿåò
10 % îò õ10, ïîëó÷àåì )1 = 4,5 ìèí. Ðàñ÷åò ïî ôîð-
ìóëå (7) äàåò ïðè ýòîì äëÿ ïðî÷èõ ïðèâåäåííûõ
âûøå ïàðàìåòðîâ õ20 = 94 ìèí. Ýòà âåëè÷èíà áëèç-
êà ê ìèíèìàëüíîìó ðåãëàìåíòèðîâàííîìó ðóêîâîä-
ñòâîì [24] çíà÷åíèþ 90 ìèí.

Âûâîäû

Íà îñíîâå âûøåèçëîæåííîãî ìîãóò áûòü ñäåëà-
íû ñëåäóþùèå âûâîäû. Â íàñòîÿùåé ðàáîòå ïðåä-
ëîæåíà íîâàÿ ìåòîäèêà îöåíêè òðåáóåìûõ ïðåäå-
ëîâ îãíåñòîéêîñòè ñòðîèòåëüíûõ êîíñòðóêöèé ïðî-
èçâîäñòâåííûõ îáúåêòîâ, êîòîðàÿ, â ïåðâóþ î÷åðåäü,
àêòóàëüíà äëÿ òåõíîëîãè÷åñêèõ ýñòàêàä è ýòàæåðîê

Ðèñ. 2. Çàâèñèìîñòü âåðîÿòíîñòè Q0 íåâûïîëíåíèÿ óñëîâèé
áåçîïàñíîñòè îò ïàðàìåòðà +
Fig. 2. A dependence of the probability Q0 of a non-fulfilment
of the condition of a safety on a parameter +
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ïðåäïðèÿòèé íåôòÿíîé è ãàçîâîé ïðîìûøëåííî-
ñòè. Äàííàÿ ìåòîäèêà îñíîâàíà íà ñðàâíåíèè âðåìåí
ýâàêóàöèè è ñïàñåíèÿ, ñ îäíîé ñòîðîíû, è ïðåäåëîâ
îãíåñòîéêîñòè ñòðîèòåëüíûõ êîíñòðóêöèé, îáåñ-
ïå÷èâàþùèõ áåçîïàñíóþ ýâàêóàöèþ, — ñ äðóãîé.
Äëÿ ïðîñòîòû íå ðàññìàòðèâàëîñü áëîêèðîâàíèå
ïóòåé ýâàêóàöèè äðóãèìè îïàñíûìè ôàêòîðàìè ïî-
æàðà. Êðîìå òîãî, äëÿ ïðîñòîòû áûëî ïðèíÿòî, ÷òî
ðàñïðåäåëåíèÿ ðàññìàòðèâàåìûõ ïàðàìåòðîâ ÿâëÿ-
þòñÿ íîðìàëüíûìè, õîòÿ â ðÿäå ðàáîò ãîâîðèòñÿ îá
èíûõ âèäàõ ðàñïðåäåëåíèÿ (ñì., íàïðèìåð, [25]).
Ïîñêîëüêó îñíîâíàÿ çàäà÷à íàñòîÿùåé ðàáîòû çà-
êëþ÷àëàñü â àíàëèçå íåîáõîäèìîñòè èñïîëüçîâàíèÿ
âåðîÿòíîñòíûõ ìåòîäîâ äëÿ îïðåäåëåíèÿ òðåáóåìûõ
ïðåäåëîâ îãíåñòîéêîñòè, ñäåëàííûå óïðîùåíèÿ,
íà íàø âçãëÿä, äîïóñòèìû.

Ïðåäñòàâëåíû ïðèìåðû ìîäåëüíûõ ðàñ÷åòîâ.
Ïðè ýòîì âûÿâëåíà íåîáõîäèìîñòü íàëè÷èÿ íåêîòî-
ðîãî ìèíèìóìà èñõîäíûõ äàííûõ (ðàñ÷åòíîå âðåìÿ
ýâàêóàöèè è äèñïåðñèÿ åãî ðàñïðåäåëåíèÿ, ðàñ÷åò-
íîå âðåìÿ ñïàñåíèÿ è äèñïåðñèÿ åãî ðàñïðåäåëåíèÿ,
äèñïåðñèÿ ðàñïðåäåëåíèÿ ïðåäåëà îãíåñòîéêîñòè,
òðåáóåìàÿ âåðîÿòíîñòü ïîòåðè ñòðîèòåëüíûìè êîí-

ñòðóêöèÿìè íåñóùåé ñïîñîáíîñòè äî îêîí÷àíèÿ ýâà-
êóàöèè è�èëè ñïàñåíèÿ). Åñëè òðåáóåìàÿ âåðîÿò-
íîñòü ïîòåðè ñòðîèòåëüíûìè êîíñòðóêöèÿìè íå-
ñóùåé ñïîñîáíîñòè çàäàåòñÿ äèðåêòèâíî, à âðåìÿ
ýâàêóàöèè ìîæåò áûòü ñ îïðåäåëåííûì ïðèáëèæå-
íèåì ðàññ÷èòàíî ïî èìåþùèìñÿ ìåòîäèêàì, òî â
îòíîøåíèè îïðåäåëåíèÿ ïðî÷èõ ïàðàìåòðîâ òðåáó-
þòñÿ äàëüíåéøèå èññëåäîâàíèÿ (íàïðèìåð, êðóïíî-
ìàñøòàáíûå èñïûòàíèÿ äëÿ îïðåäåëåíèÿ äèñïåðñèé
âðåìåí ýâàêóàöèè è ñïàñåíèÿ, âðåìåíè ñïàñåíèÿ,
à òàêæå íàêîïëåíèå ñòàòè÷åñêèõ äàííûõ ïî äèñïåð-
ñèè ïðåäåëà îãíåñòîéêîñòè). Ñëåäîâàòåëüíî, ðàñ÷åò
òðåáóåìûõ ïðåäåëîâ îãíåñòîéêîñòè, èñõîäÿ èç óñëî-
âèé áåçîïàñíîé ýâàêóàöèè èëè áåçîïàñíîãî ñïàñå-
íèÿ (ñ òî÷êè çðåíèÿ âîçìîæíîãî îáðóøåíèÿ ñòðîè-
òåëüíûõ êîíñòðóêöèé), â íàñòîÿùåå âðåìÿ âðÿä ëè
âîçìîæåí ñ íåîáõîäèìîé íàäåæíîñòüþ ðåçóëüòàòîâ
âû÷èñëåíèé. Â ñâÿçè ñ ýòèì íà äàííîì ýòàïå ïðåä-
ñòàâëÿåòñÿ íåîáõîäèìûì èñïîëüçîâàòü íà ïðàêòèêå
êîíñåðâàòèâíûé ïîäõîä ðóêîâîäñòâà API 2218 [20],
îñîáåííî ñ ó÷åòîì òîãî, ÷òî îòñóòñòâóåò ìåòîäèêà
îïðåäåëåíèÿ ïðåäåëîâ îãíåñòîéêîñòè ïðè ôàêåëü-
íîì ãîðåíèè.
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ABSTRACT

Introduction. In this study in accordance with the main principles of a probabilistic approach
a method for a determination of required fire resistance limits of building structures of industrial
objects was proposed. This method is based on a comparison of such random values as the fire
resistance limits and the times required for an evacuation and a rescue. This method is particularly
useful for external installation (for example pipe racks) of oil and gas plants.

Methods. A new probabilistic method for a determination of required fire resistance limits of
building structures of industrial objects is proposed, which differs from that presented in GOST R
12.3.047–2012. The method is based on a comparison of distribution functions for such random
values as an evacuation time, a time required for a rescue and fire resistance limits and differs from
the method described in GOST R 12.3.047–2012, in which an equivalent fire duration and the fire
resistance limits are compared. The proposed method takes into account that an owner of the object
can risk of his property at an undoubtedly execution of requirements of a safety of people in the case of
the fire (both personnel and people living near the object). These requirements are stated in a common
in the article 6 of the Federal law on 22.07.2008 No. 123-FZ “On a technical regulation of a fire safety
in Russian Federation”.

Results. The method was tested for the cases of the evacuation and the rescue of people. It was
mentioned that for an application of the proposed method the following input data are required:
the required reliability of the building structures, the evacuation time and its standard deviation of
a distribution, the time required for the rescue and its standard deviation of a distribution, the standard
deviation of a distribution of the fire resistance limit.

Conclusion. In this study a new method for an evaluation of the required fire resistance limits of
the building structures of industrial objects was proposed which is mostly applicable for the external
technological installation (for example pipe racks) of oil and gas plants. The required reliability of
the building structures is stated by a directive way. The evacuation time can be evaluated by
the methods described in normative documents. But for other values either an analysis of statistical
data is required (for the case of the standard deviation of the distribution of the fire resistance limit)
or large scale experiments (the standard deviations of the distributions of the evacuation time and
the time required for the rescue) should be performed.

Keywords: required fire resistance limits; probabilistic approach; evacuation time; time required for
a rescue; random values; normal distribution; reliability of building structures.
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