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Ïðèâåäåíà äåêîìïîçèöèÿ ñèë è ñðåäñòâ ïîæàðíûõ ïîäðàçäåëåíèé, ôîðìàëèçîâàííàÿ â âèäå
ñòðóêòóðû ñèñòåìû óïðàâëåíèÿ ïîæàðíî-ñïàñàòåëüíûìè ïîäðàçäåëåíèÿìè (ÏÑÏ) íà ìåñòå ïî-
æàðà. Ñèëû è ñðåäñòâà ÏÑÏ ïðåäñòàâëåíû êàê ïîçèöèè ïî òóøåíèþ è îáåñïå÷åíèþ äåéñòâèé ïî
òóøåíèþ ïîæàðîâ. Èçëîæåíû ðåçóëüòàòû ýêñïåðèìåíòîâ ïî ñîçäàíèþ ïîçèöèé ïî òóøåíèþ ïî-
æàðîâ ñ ïðèìåíåíèåì ñïåöèàëüíûõ ïîæàðíûõ àâòîìîáèëåé â çäàíèÿõ IV è V ñòåïåíè îãíåñòîé-
êîñòè. Ïðèâåäåíû âûâîäû î ñêëàäûâàþùåéñÿ îáñòàíîâêå íà ìåñòå ïîæàðà ïðè âåäåíèè îïå-
ðàòèâíî-òàêòè÷åñêèõ äåéñòâèé çâåíüÿìè ãàçîäûìîçàùèòíîé ñëóæáû. Îáîñíîâàíî ñîçäàíèå
ïîçèöèé ïî òóøåíèþ ïîæàðîâ â çäàíèÿõ IV è V ñòåïåíè îãíåñòîéêîñòè íà íà÷àëüíîì ýòàïå ïîæà-
ðîòóøåíèÿ ñ ïðèìåíåíèåì ñïåöèàëüíûõ ïîæàðíûõ àâòîìîáèëåé.
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Ââåäåíèå

Ðóêîâîäèòåëü òóøåíèÿ ïîæàðà (ÐÒÏ) íà ìåñòå ïî-
æàðà ôîðìèðóåò ñèñòåìó óïðàâëåíèÿ, ñîñòîÿùóþ èç
óïðàâëÿþùåé è óïðàâëÿåìîé ïîäñèñòåì[1–3] (ðèñ.1).
Ðàñïðåäåëåíèå ñèë è ñðåäñòâ ïîäðàçäåëåíèé, îáú-
åäèíåííûõ îáùåé çàäà÷åé ïî âåäåíèþ îïåðàòèâíî-
òàêòè÷åñêèõ äåéñòâèé (ÎÒÄ), ïî ïîçèöèÿì (ïî òó-
øåíèþ ïîæàðà (ÏÒ) è ïî îáåñïå÷åíèþ äåéñòâèé ïî
òóøåíèþ ïîæàðà (ÏÄ)), ïîçâîëÿåò ôîðìèðîâàòü ó ðó-
êîâîäÿùåãî ñîñòàâà ïðåäâàðèòåëüíîå ïðåäñòàâëåíèå
î ñòðóêòóðå ñîçäàâàåìîé ñèñòåìû óïðàâëåíèÿ (ÑÓ)
ïîæàðíî-ñïàñàòåëüíûìè ïîäðàçäåëåíèÿìè (ÏÑÏ)
íà ìåñòå ïîæàðà.

Ïîçèöèè ïî âåäåíèþ îïåðàòèâíî-òàêòè÷åñêèõ
äåéñòâèé íà ìåñòå ïîæàðà ïðåäñòàâèì êàê:

1) ïîçèöèè ïî òóøåíèþ ïîæàðà, íà êîòîðûõ îñó-
ùåñòâëÿåòñÿ âåäåíèå äåéñòâèé ïî ñïàñåíèþ ëþäåé
è èìóùåñòâà, ïîäà÷å îãíåòóøàùèõ âåùåñòâ (ÎÒÂ)
è âûïîëíåíèå ñïåöèàëüíûõ ðàáîò íåïîñðåäñòâåííî
íà îáúåêòå ïîæàðà;

2) ïîçèöèè ïî îáåñïå÷åíèþ äåéñòâèé ïî òóøå-
íèþ ïîæàðà, íà êîòîðûõ îñóùåñòâëÿþòñÿ îáåñïå÷è-
âàþùèå äåéñòâèÿ, íåïîñðåäñòâåííî íå ñâÿçàííûå ñî
ñïàñàíèåì ëþäåé è ïîäà÷åé îãíåòóøàùèõ âåùåñòâ
íà òóøåíèå ïîæàðà.

Ê ïîçèöèÿì ïî îáåñïå÷åíèþ äåéñòâèé ïî òóøå-
íèþ ïîæàðà îòíåñåì àêòèâíûå ÏÄ, îñóùåñòâëÿþùèå
äîñòàâêó êàêîãî-ëèáî âèäà ðåñóðñîâ ê ÏÒ (îñíîâíîé
ïîæàðíûé àâòîìîáèëü (ÏÀ), óñòàíîâëåííûé íà èñ-
òî÷íèê ïðîòèâîïîæàðíîãî âîäîñíàáæåíèÿ (ÈÏÏÂ);
âñïîìîãàòåëüíàÿ òåõíèêà, îñóùåñòâëÿþùàÿ âñêðû-
òèå êîíñòðóêöèé; ÏÀ êàê ñòóïåíü ïåðåêà÷êè (ïîä-
âîçà) îãíåòóøàùèõ âåùåñòâ è ò. ä.), à òàêæå òåõíèêó,
íàõîäÿùóþñÿ â ðåçåðâå (íà ìåñòå ïîæàðà), òàê êàê
äàííàÿ òåõíèêà ïðåäñòàâëÿåò ñîáîþ ïîòåíöèàëüíóþ
ïîçèöèþ — ïàññèâíóþ ÏÄ.

Îñíîâíûì ïðîáëåìíûì âîïðîñîì ïðè ôîðìè-
ðîâàíèè ïîçèöèé ÿâëÿåòñÿ ñîçäàíèå íàèáîëåå ýô-
ôåêòèâíûõ ïîçèöèé, ïîçâîëÿþùèõ âîçäåéñòâîâàòü
ÎÒÂ íà çîíó ãîðåíèÿ. Èññëåäîâàíèÿ ïîæàðîâ, ïðî-
èñøåäøèõ â æèëûõ çäàíèÿõ IV è V ñòåïåíè îãíå-
ñòîéêîñòè, ïîêàçàëè, ÷òî íàèáîëåå ýôôåêòèâíûìè ïî-
çèöèÿìè ñ òî÷êè çðåíèÿ îáúåìà âûïîëíÿåìûõ çàäà÷
ÿâëÿþòñÿ çâåíüÿ ãàçîäûìîçàùèòíîé ñëóæáû (ÃÄÇÑ)
[3–5]. Áîëåå 85 % èññëåäîâàííûõ êðóïíûõ ïîæàðîâ
â çäàíèÿõ IV è V ñòåïåíè îãíåñòîéêîñòè ëèêâèäèðî-
âàíû ñ ïðèìåíåíèåì ÃÄÇÑ. Îäíîâðåìåííî ñ ýòèì
îòìå÷àåòñÿ îãðàíè÷åííîå êîëè÷åñòâî çîí ðàçâèâøå-
ãîñÿ ïîæàðà, â êîòîðûõ ìîãóò ðàáîòàòü çâåíüÿ ÃÄÇÑ,
÷òî âûçâàíî îãðàíè÷åííûìè âîçìîæíîñòÿìè îðãà-
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íèçìà ÷åëîâåêà ïî ïðåáûâàíèþ â çîíå ïîâûøåííûõ
òåìïåðàòóð [6, 7].

Çàäà÷àìè èññëåäîâàíèÿ ÿâëÿþòñÿ:
� âûÿâëåíèå çîí, â êîòîðûõ âîçìîæíî ïðèìåíåíèå

çâåíüåâ ÃÄÇÑ, è îïðåäåëåíèå âðåìåííûõ� ïàðà-
ìåòðîâ ðàáîòû ïîñëåäíèõ;

� óñòàíîâëåíèå öåëåñîîáðàçíîñòè è ýôôåêòèâíî-
ñòè ïîçèöèé ïî òóøåíèþ ñ ïðèìåíåíèåì ñïåöè-
àëüíûõ ïîæàðíûõ àâòîìîáèëåé.

Ìåòîäèêà è ìàòåðèàëû
èññëåäîâàíèÿ

Ìîäåëèðîâàíèå ïîæàðîâ â æèëüå, â òîì ÷èñëå â
æèëûõ çäàíèÿõ IV è V ñòåïåíè îãíåñòîéêîñòè, ïîëå-
âûì ìåòîäîì íà îñíîâå Fire Dynamics Simulator (FDS)
ïîêàçàëî âûñîêóþ èíòåíñèâíîñòü íàðàñòàíèÿ îïàñ-
íûõ ôàêòîðîâ ïîæàðà (ÎÔÏ) è èõ ðàñïðîñòðàíåíèå
â ïîìåùåíèÿ 2-ãî ýòàæà è íà ÷åðäàê (ðèñ. 2) [8–10].

Óñòàíîâëåíî, ÷òî íàèáîëåå öåëåñîîáðàçíûìè
ïóòÿìè ââîäà ñèë è ñðåäñòâ ÏÑÏ íà òóøåíèå ïîæà-
ðîâ â çäàíèÿõ IV è V ñòåïåíè îãíåñòîéêîñòè ïðè
ïðèáûòèè ïåðâûõ îïåðàòèâíûõ îòäåëåíèé ÿâëÿþò-
ñÿ [3, 4, 11]:

1) ïóòè ýâàêóàöèè è ìåñòà îáùåãî ïîëüçîâàíèÿ
(êîðèäîð, âíóòðåííÿÿ ëåñòíèöà);

2) ïîìåùåíèÿ çäàíèÿ, íàõîäÿùèåñÿ íà ïóòè ðàñ-
ïðîñòðàíåíèÿ ïîæàðà (â îñíîâíîì ïåðèôåðèéíûå
ïîìåùåíèÿ);

3) ÷åðäà÷íîå ïðîñòðàíñòâî çäàíèÿ.
Ýêñïåðèìåíòû ïî âåäåíèþ ÎÒÄ çâåíüÿìè ÃÄÇÑ

â æèëûõ îäíîòèïíûõ çäàíèÿõ IV è V ñòåïåíè îãíå-
ñòîéêîñòè [12] ïîçâîëÿþò âûÿâèòü âîçìîæíîñòè äàí-
íûõ ïîçèöèé ïî ïðîâåäåíèþ ðàçâåäêè è ñïàñåíèþ
ïîñòðàäàâøèõ. Íà ðèñ. 3 ïðåäñòàâëåíû óñðåäíåííûå
çíà÷åíèÿ ïî èòîãàì ïðîâåäåííûõ îïûòîâ [12].

Îïûòû è ðåçóëüòàòû ìîäåëèðîâàíèÿ ðàçâèòèÿ
ÎÔÏ, à òàêæå äåéñòâèé, îñóùåñòâëÿåìûõ çâåíüÿìè
ÃÄÇÑ íà ñòàäèÿõ ðàçâèòèÿ ïîæàðà, íà êîòîðûõ ïðî-
èñõîäèò ïåðåõîä ãîðåíèÿ èç îäíîãî ïîìåùåíèÿ íà
ïóòè ýâàêóàöèè è ñìåæíûå ýòàæè, ñâèäåòåëüñòâóþò
î ñíèæåíèè âîçìîæíîñòåé ñèë è ñðåäñòâ ïî âîçäåé-
ñòâèþ íà çîíó ãîðåíèÿ [6, 12].

Ñóùåñòâåííûì íåäîñòàòêîì ÑÓ íà ïîæàðàõ (40 %
èññëåäîâàííûõ ïîæàðîâ ïîñëå ëîêàëèçàöèè) ÿâëÿ-
åòñÿ ñîñðåäîòî÷åíèå ïîæàðíîé òåõíèêè, íå çàäåé-
ñòâóåìîé ïðè ïîæàðîòóøåíèè. Çà÷àñòóþ ýòî ñïåöè-
àëüíûå ïîæàðíûå àâòîìîáèëè (àâòîëåñòíèöû (ÀË),
êîëåí÷àòûå àâòîìîáèëüíûå ïîäúåìíèêè (ÀÊÏ)), òàê
êàê èçíà÷àëüíîå íåïðèìåíåíèå äàííûõ âèäîâ òåõíè-
êè îñëîæíÿåò èõ èíòåãðàöèþ â ÑÓ ïîæàðîòóøåíè-
åì ââèäó ïåðåêðûòèÿ ïîäúåçäîâ ê îáúåêòó ïîæàðà
ïðîëîæåííûìè ìàãèñòðàëüíûìè ëèíèÿìè è ðàññòàâ-
ëåííîé ðàíåå ïðèáûâøåé òåõíèêîé.

Ýêñïåðèìåíòû ïî ñîçäàíèþ ïîçèöèé ñ ïðèìåíå-
íèåì ñïåöèàëüíûõ ïîæàðíûõ àâòîìîáèëåé ïðè ïî-
æàðîòóøåíèè â çäàíèÿõ IV è V ñòåïåíè îãíåñòîéêî-
ñòè [13, 14] ïîêàçàëè öåëåñîîáðàçíîñòü èõ èíòåãðà-
öèè â ÑÓ åùå íà íà÷àëüíîì ýòàïå ïîæàðîòóøåíèÿ.

Èñõîäÿ èç îïèñàíèé ðàññìîòðåííûõ ïîæàðîâ,
ìàêñèìàëüíàÿ êîíöåíòðàöèÿ äåéñòâèé ëè÷íîãî ñî-
ñòàâà â çâåíüÿõ ÃÄÇÑ ïðèõîäèòñÿ íà íà÷àëüíóþ
ñòàäèþ ïîæàðîòóøåíèÿ [1], ÷òî âûçâàíî öåëÿìè ïðî-
âåäåíèÿ àêòèâíîé ðàçâåäêè îáúåêòà ïîæàðà è íàëè-
÷èåì ïåðâîíà÷àëüíî ãîòîâûõ ê “âêëþ÷åíèþ” äûõà-
òåëüíûõ àïïàðàòîâ è èõ ïîëüçîâàòåëåé. Ïðîâåäåíèå
ïîëíîé ðàçâåäêè íà ïîæàðå âîçìîæíî â ñåêöèÿõ
çäàíèÿ IV è V ñòåïåíè îãíåñòîéêîñòè, ñìåæíûõ ñ
ãîðÿùèì ïîäúåçäîì. Â îáúåìå ãîðÿùåãî ïîäúåçäà
çâåíüÿ ÃÄÇÑ ïðèâëåêàþòñÿ äëÿ íåïîñðåäñòâåííîãî
âîçäåéñòâèÿ íà çîíó ãîðåíèÿ â îñíîâíîì â ïåðèôå-
ðèéíûõ ïîìåùåíèÿõ (÷åðåç âñêðûòûå äâåðíûå ïðî-
åìû è ðàçðóøåííîå îñòåêëåíèå [15]).

Öåëåñîîáðàçíîñòü èíòåãðàöèè ñïåöèàëüíûõ ïî-
æàðíûõ àâòîìîáèëåé â ÑÓ ïîæàðîòóøåíèåì â çäà-
íèÿõ IV è V ñòåïåíè îãíåñòîéêîñòè äëÿ ñîçäàíèÿ ÏÒ
îáóñëîâëåíà èíòåíñèâíûì ðàñïðîñòðàíåíèåì ãî-
ðåíèÿ â îáëàñòè ÷åðäà÷íîãî ïðîñòðàíñòâà (3–5 ìèí
ñ ìîìåíòà íà÷àëà ïîæàðà). Äàííîå ïðîñòðàíñòâî

Ðèñ. 1. Èíòåðïðåòàöèÿ êîíå÷íîé ñòðóêòóðû ñèñòåìû óïðàâ-
ëåíèÿ ñèëàìè è ñðåäñòâàìè: ÐÒÏ — ðóêîâîäèòåëü òóøåíèÿ
ïîæàðà; ÍØ — íà÷àëüíèê øòàáà ïîæàðîòóøåíèÿ; ÍÒ — íà-
÷àëüíèê òûëà; ÍÁÓ — íà÷àëüíèê áîåâîãî ó÷àñòêà; ÏÒ — ïî-
çèöèÿ ïî òóøåíèþ; ÏÄ — ïîçèöèÿ, îáåñïå÷èâàþùàÿ äåéñò-
âèÿ ïî òóøåíèþ
Fig. 1. Interpretation of the final structure of the management
system of forces and means: FEH — fire extinguishing head;
CSF — chief of staff of firefighting; HR — head of rear; HFA —
head of the firefighting area; EP — extinguishing position;
AEP — auxiliary extinguishing position
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ÿâëÿåòñÿ íà íà÷àëüíîé ñòàäèè ïîæàðà åäèíñòâåííûì
ïóòåì ïåðåõîäà ïîæàðà íà ñìåæíûå ïîäúåçäû îáú-
åêòà ïîæàðà, ïîñêîëüêó åùå íå îáðàçîâàëèñü ïðî-
ãàðû â êîíñòðóêöèÿõ çäàíèÿ.

Ñõåìû ðàçâåðòûâàíèÿ ñèë è ñðåäñòâ ïîäðàçäå-
ëåíèé ïðè ýòîì ìîãóò âêëþ÷àòü ïîçèöèè ñ ïðèìåíå-
íèåì: ðó÷íûõ ïîæàðíûõ ñòâîëîâ (ïîçèöèè, ñâÿçàí-
íûå ñ çàäåéñòâîâàíèåì ëè÷íîãî ñîñòàâà äëÿ ðàáîòû
íà âûñîòå), ðîáîòèçèðîâàííûõ ïîæàðíûõ ëàôåòíûõ
ñòâîëîâ, ïîæàðíûõ ëàôåòíûõ ñòâîëîâ ñ äèñòàíöè-
îííûì óïðàâëåíèåì, ïîæàðíûõ ñòâîëîâ äëÿ ïîäà÷è
æèäêèõ ÎÒÂ â âèäå âîäÿíûõ çàâåñ (ðèñ. 4). Ïðè ïðî-
âåäåíèè ýêñïåðèìåíòà ïðèìåíÿëèñü ðó÷íûå ïîæàð-
íûå ñòâîëû (ÐÑÊÇ-70) è ïîæàðíûå ñòâîëû äëÿ ïî-
äà÷è æèäêèõ ÎÒÂ â âèäå âîäÿíûõ çàâåñ (ÑÏÂÇ)
[3, 14, 16], íå ïðåäóñìàòðèâàþùèå çàäåéñòâîâàíèå
ëè÷íîãî ñîñòàâà ïîäðàçäåëåíèé äëÿ ðàáîòû ñî ñðåä-
ñòâîì ïîäà÷è ÎÒÂ (ñì. ðèñ. 4 è 5).

Èíòåíñèâíîñòü äåéñòâèé ñèë è ñðåäñòâ ïîäðàç-
äåëåíèé (êîëè÷åñòâî ñîçäàâàåìûõ ïîçèöèé â åäèíè-
öó âðåìåíè) íàïðÿìóþ âëèÿåò íà ñîêðàùåíèå âðåìå-
íè ëîêàëèçàöèè è ëèêâèäàöèè ïîæàðà [17]. Ñ òî÷êè
çðåíèÿ óïðàâëåíèÿ ïîäðàçäåëåíèÿìè ìîæíî ãîâî-
ðèòü î ñêîðîñòè ñîñðåäîòî÷åíèÿ ñèë è ñðåäñòâ íà ïî-
çèöèÿõ [18, 19].

Ðèñ. 2. Äèíàìèêà ðàçâèòèÿ çîíû, ãäå íåâîçìîæíî ïðåáûâàíèå ëè÷íîãî ñîñòàâà áåç ñðåäñòâà ïîäà÷è ÎÒÂ (çîíà Â), ïðè ïåðâî-
íà÷àëüíîì âîçãîðàíèè â ïîìåùåíèè 1-ãî ýòàæà (à), 2-ãî ýòàæà (á) è íà âíóòðåííåé ëåñòíèöå (â): I–IV — óñëîâíûå ýòàïû ðàçâè-
òèÿ ïîæàðà, õàðàêòåðèçóåìûå îáðàçîâàíèåì çîí Â íà ýòàæàõ çäàíèé
Fig. 2. The dynamics of the development of the zone, where it is impossible for the personnel to stay without the work of a fire extinguis-
hing agent (zone Â) in case of initial fire in the 1st floor (à), 2nd floor (b) and on the inside staircase (v): I–IV — the conditional stages of
development of the fire characterized by formation of zones B on floors of buildings

Ðèñ. 3. Ðåçóëüòàòû îïûòîâ ïî ïðîâåäåíèþ ðàçâåäêè íà ìåñòå
ïîæàðà â ïîäúåçäå äâóõýòàæíîãî æèëîãî çäàíèÿ V ñòåïåíè
îãíåñòîéêîñòè
Fig. 3. The results of experiments on conducting reconnaissance
in a fire place at the entrance of a two-story residential building of
low fire resistance
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Â ñâÿçè ñ ýòèì ñîçäàíèå ïîçèöèé, íà êîòîðûõ
íå òðåáóåòñÿ ïðèâëå÷åíèå ëè÷íîãî ñîñòàâà äëÿ ïî-
äà÷è ÎÒÂ â çîíó ãîðåíèÿ, ïðåäñòàâëÿåòñÿ öåëåñî-
îáðàçíûì [14, 20], îñîáåííî äëÿ ðàçâèâøèõñÿ ïî-
æàðîâ (ïðè êîòîðûõ î÷åâèäåí ïåðåõîä ãîðåíèÿ â
ñìåæíûå ïîìåùåíèÿ, íà ïóòè ýâàêóàöèè è íàðóæó
îáúåêòà).

Óñòàíîâêà ïîäà÷è ÎÒÂ ïðåäñòàâëåíà ñëåäóþùèì
îáðàçîì:

1) ê âûõîäíûì ïàòðóáêàì ãðåáåíêè ïðèñîåäèíå-
íû äâà ÑÏÂÇ, ãðåáåíêà ñ óñòàíîâëåííûìè ÑÏÂÇ
çàêðåïëåíà íà ïîæàðíîé àâòîöèñòåðíå ñ ëåñòíèöåé
(ÀÖË);

2) íàïîðíûé ðóêàâ ïîæàðíûé (ÐÏÌ-80-1,6)
ïðèñîåäèíåí ñ îäíîé ñòîðîíû ê âûõîäíîìó ïàòðóá-
êó êîëëåêòîðà ïîæàðíîãî íàñîñà, ñ äðóãîé — ê âõîä-
íîìó ïàòðóáêó ãðåáåíêè.

Ýêñïëóàòàöèîííûå õàðàêòåðèñòèêè ÑÏÂÇ îïðå-
äåëÿëè âèçóàëüíûì è èíñòðóìåíòàëüíûì ìåòîäàìè.

Ðàñ÷åò ôàêòè÷åñêîãî ðàñõîäà ÎÒÂ QÑÏÂÇ
ôàêò (ë�ñ)

îñóùåñòâëÿëñÿ ïî ôîðìóëå

Q
V W

ÑÏÂÇ
ôàêò ö

ðàá
ôàêò

�
�

�
, (1)

ãäå Vö — îáúåì öèñòåðíû ïîæàðíîãî àâòîìîáèëÿ, ë;
W — îáúåì ïîæàðíûõ ðóêàâîâ, ë;
� ðàá

ôàêò — ôàêòè÷åñêîå âðåìÿ ðàáîòû ñèñòåìû, ñ.

Ðåçóëüòàòû è èõ îáñóæäåíèå

Ïîëó÷åííûå ïðè ðàñ÷åòå è â õîäå ýêñïåðèìåíòà
çíà÷åíèÿ ðàñõîäà ÎÒÂ ñâåäåíû â òàáë. 1.

Ðèñ. 4. Óñòàíîâêà ïîäà÷è ÎÒÂ äî ââîäà íà òóøåíèå (à) è ñõåìà
ïëîùàäêè ñ ìîäåëüíûìè î÷àãàìè (á)
Fig. 4. Device of the supply of extinguishing agents before putting
in the fire (a) and scheme of experimental zone with model sources
of burning (b)

Ðèñ. 5. Ñõåìà ïðîâåäåíèÿ ýêñïåðèìåíòà (à) è âîçäåéñòâèå óñòàíîâêè ïîäà÷è ÎÒÂ íà ìîäåëüíûå î÷àãè (á)
Fig. 5. The scheme of the experiment (à) and fire extinguishing system impact on model sources of burning (b)
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Êîëè÷åñòâî ïîæàðíîé íàãðóçêè mï.í (êã�ì2) íà
åäèíèöó ïëîùàäè ýêñïåðèìåíòàëüíîé ïëîùàäêè â
õîäå îïûòîâ, èñõîäÿ èç ìàññû äðåâåñèíû (ãîðþ÷èé
ìàòåðèàë äëÿ ìîäåëüíûõ î÷àãîâ), ñîñòàâèëî:

mï.í = m0�Só÷ = 1500�64 = 23,4 êã�ì2, (2)

ãäå m0 — ìàññà ãîðþ÷åé íàãðóçêè íà ìîäåëüíîì
ó÷àñòêå, êã;
Só÷ — ïëîùàäü ìîäåëüíîãî ó÷àñòêà, ì2.
Óêàçàííîå âûøå çíà÷åíèå ñîîòâåòñòâóåò íàãðóç-

êå 323,4 ÌÄæ�ì2, ÷òî ïðåâûøàåò çíà÷åíèå, âûâå-
äåííîå ïðè èññëåäîâàíèè ïîæàðíîé íàãðóçêè â
æèëûõ äîìàõ ÷àñòíîãî ñåêòîðà è ñîñòàâëÿþùåå
267,17 ÌÄæ�ì2 [21]. Òðåáóåìàÿ èíòåíñèâíîñòü ïî-
äà÷è îãíåòóøàùèõ âåùåñòâ äëÿ òóøåíèÿ çäàíèÿ IV
è V ñòåïåíè îãíåñòîéêîñòè ðàâíà 0,15 ë�(ñ·ì2) [22].

Ýêñïåðèìåíòàëüíî óñòàíîâëåíà ôàêòè÷åñêàÿ èí-
òåíñèâíîñòü, êîòîðàÿ îáåñïå÷èâàåòñÿ îäíèì ÑÏÂÇ
(òàáë. 2) [14].

Êàê ïîêàçûâàåò ïðàêòèêà ïîæàðîòóøåíèÿ, ñîçäà-
íèå óïðàâëÿþùåé ïîäñèñòåìû ÑÓ ïðèõîäèòñÿ íà
ïåðèîä ðóêîâîäñòâà âòîðûì è ïîñëåäóþùèìè ÐÒÏ,
ïîýòîìó ôîðìèðîâàíèå óïðàâëÿåìîé ïîäñèñòåìû
(ïåðâîíà÷àëüíûõ ïîçèöèé ïî òóøåíèþ) ÿâëÿåòñÿ
îñíîâíîé ôóíêöèåé ÐÒÏ-1, îò âûïîëíåíèÿ êîòîðîé
çàâèñèò óñïåõ ïîæàðîòóøåíèÿ â öåëîì [3, 23, 24].

Óñëîâèÿìè ñîçäàíèÿ ÑÓ, àäåêâàòíîé îáñòàíîâ-
êå, íà ëþáîì ïîæàðå ÿâëÿþòñÿ:

�

� � �

p i pj jj

J

i

N

p ii

N

W n W q1 11

11 2 2

� � �

!  

�


, ��

�







( )

.ð

ö

ñë á�,
, (3)

ãäå N — ìàêñèìàëüíîå êîëè÷åñòâî ÏÒ, ñîçäàííûõ
ïåðâûì ïðèáûâøèì ÏÑÏ;
i — ïîçèöèÿ ïî òóøåíèþ;
�p1i — âðåìÿ ðàáîòû ïîçèöèé ïî òóøåíèþ îò ïåð-
âîãî ïðèáûâøåãî ÏÑÏ áåç óñòàíîâêè íà ÈÏÏÂ, ñ;
Wö — îáúåì ÀÖ ïåðâîãî ïðèáûâøåãî ÏÑÏ, ë;

npj — êîëè÷åñòâî ïîæàðíûõ ðóêàâîâ j-ãî âèäà;
Wj — îáúåì ïîæàðíîãî ðóêàâà j-ãî âèäà, ë;
q — ïîäà÷à ÎÒÂ ïîæàðíûìè ñòâîëàìè, ë�ñ;
�ñë2 — âðåìÿ ñëåäîâàíèÿ ïîñëåäóþùåãî ÏÑÏ, ñ;
�á.ð2 — âðåìÿ ðàçâåðòûâàíèÿ ïîñëåäóþùåãî
ÏÑÏ, ñ.
Óñëîâèÿ (3) îñîáåííî àêòóàëüíû äëÿ ïîæàðîâ íà

îáúåêòàõ ñ êîíñòðóêöèÿìè ñ íèçêèì ïðåäåëîì îãíå-
ñòîéêîñòè, ïîñêîëüêó íåâûïîëíåíèå óñëîâèé îçíà-
÷àåò áåçäåéñòâèå ïîçèöèé ïî òóøåíèþ ïðè âûñîêîé
ñêîðîñòè ðàçâèòèÿ ïîæàðà.

Â ðåçóëüòàòå âûïîëíåíèÿ ñðàâíèòåëüíûõ ðàçâåð-
òûâàíèé îïåðàòèâíûõ îòäåëåíèé (ðèñ. 6) íà ïîæàð-
íî-ñïàñàòåëüíîì àâòîìîáèëå (ÏÑÀ) è ÀÖË ñ ïîäà-
÷åé ðó÷íîãî ñòâîëà è ÑÏÂÇ ïîëó÷åíû ñëåäóþùèå
çíà÷åíèÿ âðåìåíè ñîçäàíèÿ ïîçèöèè ïî òóøåíèþ
(ðèñ. 7).

Ðàñõîä ñèñòåìû
Water supply system

Çíà÷åíèå ðàñõîäà, ë�ñ
Value of water supply, l�sec

Ðàñ÷åòíûé � Calculated 23,0

Ôàêòè÷åñêèé � Actual 23,5

Òàáëèöà 1. Ðàñõîäû ñèñòåìû èç äâóõ ÑÏÂÇ (ðàñ÷åòíûé è
ôàêòè÷åñêèé), óñòàíîâëåííûå ïðè ïîäãîòîâêå è â õîäå ïðî-
âåäåíèÿ ýêñïåðèìåíòà

Table 1. Calculated and actual supply of fire extinguishing
agents from a system consisting of two fire rods (SPVZ) es-
tablished during preparation and during the experiment Íàïîð, ì âîä. ñò.

Head, meters
of water column

Èíòåíñèâíîñòü ïîäà÷è ÎÒÂ, ë�(ñ·ì2)
The intensity of the supply

of extinguishing agents, l�(sec·m2)

60 0,31

70 0,33

80 0,36

Òàáëèöà 2. Èíòåíñèâíîñòü, îáåñïå÷èâàåìàÿ îäíèì ÑÏÂÇ
ïðè ðàçëè÷íûõ íàïîðàõ

Table 2. The intensity provided by one fire rod (SPVZ) at va-
rious pressures

Ðèñ. 6. Ñõåìà ñðàâíèòåëüíûõ ðàç-
âåðòûâàíèé îïåðàòèâíûõ îòäåëåíèé

Fig. 6. Scheme of comparison of de-
ployment of operational units

Ðèñ. 7. Âðåìÿ ðàçâåðòûâàíèÿ ïîæàðíî-ñïàñàòåëüíîãî àâòî-
ìîáèëÿ è ïîæàðíîé àâòîöèñòåðíû ñ ëåñòíèöåé ñ ïîäà÷åé
ÑÏÂÇ è ÐÑÊÇ-70
Fig. 7. Time of deployment of a fire-fighting vehicle and a fire
tanker with a ladder with a supply of fire rods SPVZ and manual
fire rod RSKZ-70



63ÏÎÆÀÐÎÂÇÐÛÂÎÁÅÇÎÏÀÑÍÎÑÒÜ / FIRE AND EXPLOSION SAFETY 2018 ÒÎÌ 27 ¹ 11

ÀÂÒÎÌÀÒÈÇÈÐÎÂÀÍÍÛÅ ÑÈÑÒÅÌÛ È ÑÐÅÄÑÒÂÀ

Âûâîäû

Êàê âèäíî èç ðåçóëüòàòîâ çàáåãîâ (ðàçâåðòûâà-
íèé), âðåìÿ âûïîëíåíèÿ óïðàæíåíèÿ ñ ðó÷íûì ñòâî-
ëîì (ÐÑÊÇ-70) ñòàáèëèçèðóåòñÿ íà óðîâíå îêîëî
60 ñ, âûïîëíåíèÿ óïðàæíåíèÿ ñ ÑÏÂÇ — îêîëî 65 ñ.
Ïðè ýòîì ýôôåêòèâíîñòü ïîçèöèè ñ ðó÷íûì ñòâîëîì
ïî ïîäà÷å ÎÒÂ â çîíó ãîðåíèÿ, ïëîùàäè òóøåíèÿ è
îáåñïå÷èâàåìîé íà äàííîé ïëîùàäè èíòåíñèâíî-
ñòè ïîäà÷è âåùåñòâ â 3 ðàçà óñòóïàåò ïîçèöèè ñî ñòà-
öèîíàðíûì óñòðîéñòâîì (ÑÏÂÇ). Ýôôåêòèâíîñòü
ïîçèöèé ñ ïðèìåíåíèåì ðó÷íûõ ïîæàðíûõ ñòâîëîâ
íà ñåãîäíÿøíèé äåíü ìîæåò áûòü ïîâûøåíà ïóòåì
ïðèìåíåíèÿ àâòîìàòè÷åñêèõ ïîæàðíûõ ñòâîëîâ èëè
ñðåäñòâ ïîäà÷è òîíêîðàñïûëåííîé âîäû, ïðè ýòîì
äëÿ ðàáîòû íà ïîçèöèè òðåáóåòñÿ çàäåéñòâîâàíèå
2–3 ÷åë. ëè÷íîãî ñîñòàâà [18, 22, 24, 25].

Ðàñïðåäåëåíèå ñèë è ñðåäñòâ ïîäðàçäåëåíèé (â òîì
÷èñëå ïîæàðíîé òåõíèêè) íà ÏÒ è ÏÄ ñ èõ ìàêñè-
ìàëüíûì çàäåéñòâîâàíèåì (ñòðåìëåíèå çíà÷åíèÿ

òàêòè÷åñêîãî ïîòåíöèàëà ê 1 [26, 27]) ñïîñîáñòâóåò
âûïîëíåíèþ óñëîâèé (3) è ñîêðàùàåò âðåìÿ ðàçâåð-
òûâàíèÿ îòäåëåíèé ïðèáûâàþùèõ ïîäðàçäåëåíèé,
òàê êàê ÏÄ äëÿ íàðàùèâàíèÿ ñèë è ñðåäñòâ óæå ñî-
çäàíû (èëè íàõîäÿòñÿ íà ñòàäèè ðàçâåðòûâàíèÿ).

Ñîçäàíèå ïîçèöèé ñ ïðèìåíåíèåì ñïåöèàëüíûõ
ïîæàðíûõ àâòîìîáèëåé ðàñøèðÿåò òàêòè÷åñêèå âîç-
ìîæíîñòè ÑÓ, ñîçäàííîé íà ïîæàðå, ïîçâîëÿÿ âîç-
äåéñòâîâàòü íà çîíó ãîðåíèÿ â íàèáîëåå ïîäâåðæåí-
íîé äëÿ ðàñïðîñòðàíåíèÿ ïîæàðà ÷àñòè çäàíèé IV
è V ñòåïåíè îãíåñòîéêîñòè — ÷åðäà÷íîì ïðîñòðàí-
ñòâå. Ïðîèçâîäèòåëüíîñòü äàííûõ ïîçèöèé ïî îáåñ-
ïå÷èâàåìîé èíòåíñèâíîñòè ïîäà÷è ÎÒÂ, ïëîùàäè
òóøåíèÿ è âðåìåíè âîçäåéñòâèÿ íà çîíó ãîðåíèÿ
âûøå ïî ñðàâíåíèþ ñ ïîçèöèÿìè, ñîçäàâàåìûìè íà
äðóãèõ óðîâíÿõ îáúåêòà ïîæàðà, è ñ ó÷åòîì èõ ðàñ-
ïîëîæåíèÿ íà ïóòè íàèáîëåå èíòåíñèâíîãî ðàçâèòèÿ
ãîðåíèÿ ôîðìèðóåò íàèáîëåå áëàãîïðèÿòíûå óñëî-
âèÿ äëÿ ëîêàëèçàöèè ãîðåíèÿ.
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ABSTRACT

Introduction. The structure of the management system of forces and means of fire-fighting units in
fire fighting is presented as structure consisting of the managing and managed subsystems. Forces and
means are represented by positions on fire fighting and ensuring actions of fire extinguishing.

Methods. The expedient ways of entering forces and means of fire units to extinguish fires in
buildings of low fire resistance are:

1) escape routes, places of common use;
2) premises of the building located on the way of fire spread;
3) attic.
Experiments on the action of units of gas and smoke protective service and simulation results of

the development of dangerous fire factors indicate a decline in the ability of units to influence
the combustion zone with an increase in parameters of the fire.

The experiments on the creation of positions with the use of special fire trucks in fire fighting
showed the expediency of their integration into the system of management at the initial stage of fire
fighting.

In the course of the experiment, manual fire rods (RSKZ-70) and fire rods were used to supply liquid
fire extinguishing substances in the form of water curtains (SPVZ) (not involving the personnel at height).

Results and discussion. The actual intensity of supply of fire extinguishing agents provided by
the SPVZ rod was experimentally established.

The conditions of the creation of the system of management corresponding to the situation at fire
are presented.

The results of the comparative deployments of units on the fire rescue vehicle and a fire truck with
a ladder with a supply of fire-rods are given.

Conclusions. The distribution of forces and means of units at the positions, with their maximum
involvement, contributes to the fulfillment of the conditions of localization of the fire and reduces
deployment time of incoming units.

Keywords: firefighting; management system; extinguishing position; gas and smoke protective ser-
vice; fire dangerous factors.
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