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Ïîæàðû â âûñîòíûõ çäàíèÿõ ñîïðîâîæäàþòñÿ ìàñ-

øòàáíûìè ðàçðóøåíèÿìè è íàíîñÿò çíà÷èòåëüíûé

ìàòåðèàëüíûé óùåðá [1]. Òàê, ïîæàð â îòåëå Address

Downtown â ã. Äóáàå 31.12.2015 ã. çàòðîíóë 40 ýòàæåé

63-ýòàæíîãî çäàíèÿ. Ïðè÷èíîé ýòîãî ñòàëî ïîçäíåå

îáíàðóæåíèå ïîæàðà è áûñòðîå ðàñïðîñòðàíåíèå

îãíÿ ïî ôàñàäó çäàíèÿ (ðèñ. 1,à), â ÷àñòíîñòè èç-çà

îòñóòñòâèÿ íà íåì ïîæàðíûõ äàò÷èêîâ [2, 3]. Â ìàð-

òå 2016 ã. â ã. Àäæìàí (Ajman) íà ñåâåðî-âîñòîêå

Îáúåäèíåííûõ Àðàáñêèõ Ýìèðàòîâ ïðîèçîøåë ïî-

æàð â âûñîòíîì æèëîì çäàíèè, ïîñëå ÷åãî îãîíü

èç-çà ñèëüíîãî âåòðà ïåðåêèíóëñÿ íà ñîñåäíþþ áàø-

íþ æèëîãî êîìïëåêñà Ajman One (ðèñ. 1,á). Ìíîãèå

êâàðòèðû â ïîñòðàäàâøèõ áàøíÿõ âûãîðåëè ïîëíî-

ñòüþ [4, 5].

Îñíîâíûìè ïðè÷èíàìè áûñòðîãî ðàñïðîñòðàíå-

íèÿ ïîæàðà â âûñîòíûõ çäàíèÿõ ÿâëÿþòñÿ íåäîñòà-

òî÷íàÿ ïîæàðîóñòîé÷èâîñòü ôàñàäíûõ ñâåòîïðîçðà÷-

íûõ êîíñòðóêöèé (ÑÏÊ), áîëüøèå âåòðîâûå íàãðóçêè

è ñèëüíûå êîíâåêòèâíûå ïîòîêè, âîçíèêàþùèå ïðè

âûõîäå ïîæàðà èç âíóòðåííèõ ïîìåùåíèé çäàíèé

íàðóæó. Ïðè ýòîì ÷åì áîëüøå ïëîùàäü ïîæàðà, òåì

ñèëüíåå êîíâåêòèâíûå ïîòîêè, êîòîðûå ïðèâîäÿò ê

ïîñëåäîâàòåëüíîìó ðàçðóøåíèþ îñòåêëåíèÿ è ðàñ-

ïðîñòðàíåíèþ ïîæàðà ïî ôàñàäó çäàíèÿ íà âûøå-

ëåæàùèå ýòàæè. Îñîáåííî ñèëüíî ýòî ïðîÿâëÿåòñÿ

ïðè ïîæàðàõ íà âåðõíèõ ýòàæàõ âûñîòíûõ ñîîðóæå-

íèé, ãäå çàòðóäíåíî îïåðàòèâíîå òóøåíèå ïîæàðà.

Ñëåäîâàòåëüíî, äëÿ òîãî ÷òîáû îãðàíè÷èòü ìàñ-

øòàáû ïîæàðà è ñíèçèòü ìàòåðèàëüíûé óùåðá, íå-

îáõîäèìî ïðåäîòâðàòèòü “âûõîä” ïîæàðà íàðóæó è

òåì ñàìûì ïîìåøàòü ðàñïðîñòðàíåíèþ åãî ïî ôà-

ñàäó çäàíèÿ. Êàê âèäíî íà ðèñ. 2, äåëåíèå çäàíèÿ íà

ïîæàðíûå îòñåêè ïî âûñîòå ñ èñïîëüçîâàíèåì “êî-

çûðüêîâ” íå ïðåäîòâðàòèëî ðàñïðîñòðàíåíèå ïîæà-

ðà íà âûøåëåæàùèå ýòàæè â îòåëå Address Downtown.

Àíàëèç ïîæàðîâ ñâèäåòåëüñòâóåò î òîì, ÷òî îñ-

íîâíîé çàäà÷åé ïî ïðåäîòâðàùåíèþ ðàñïðîñòðàíå-

íèÿ ïîæàðà ÿâëÿåòñÿ åãî ëîêàëèçàöèÿ â ïîìåùåíèè

è èñêëþ÷åíèå âûõîäà åãî íàðóæó ÷åðåç ñâåòîïðîç-

ðà÷íûå îãðàæäàþùèå êîíñòðóêöèè. Íàèáîëåå ñëîæ-

íóþ çàäà÷ó â ðåøåíèè ýòîé ïðîáëåìû ïðåäñòàâëÿåò

îáîñíîâàíèå íåîáõîäèìîé è äîñòàòî÷íîé îãíåñòîé-

êîñòè è ïîæàðîóñòîé÷èâîñòè ÑÏÊ, ïðè êîòîðîé ïî-

æàð íå áóäåò âûõîäèòü íàðóæó è ðàñïðîñòðàíÿòüñÿ

ïî çäàíèþ. Îäíèì èç íàèáîëåå ðàñïðîñòðàíåííûõ

ñïîñîáîâ äîñòèæåíèÿ ýòîé öåëè ÿâëÿåòñÿ èñïîëüçî-

âàíèå ÑÏÊ ñ çàêàëåííûì ñòåêëîì èëè ñ òðåáóåìûì

ïðåäåëîì îãíåñòîéêîñòè [6–8]. Îäíàêî ýòè êîíñò-

ðóêöèè â ñèëó ñâîèõ ìåõàíè÷åñêèõ è òåïëîôèçè÷å-

ñêèõ ñâîéñòâ, à òàêæå ðàçëè÷íûõ îáúåêòèâíûõ ïðè-

÷èí ìîãóò ïðåæäåâðåìåííî ðàçðóøàòüñÿ â óñëîâè-
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ÿõ ðåàëüíîãî ïîæàðà. Ïðè÷èíîé ýòîãî, íàïðèìåð,

ìîæåò ñòàòü ïîïàäàíèå âîäû íà íàãðåòóþ ïîâåðõ-

íîñòü ñòåêëà èëè ðåçêèé ñêà÷îê òåìïåðàòóðû, êî-

òîðûé âîçíèêàåò ïðè âîçäåéñòâèè ïëàìåíè íà îò-

äåëüíûé ó÷àñòîê ïîâåðõíîñòè êîíñòðóêöèè. Êðîìå

òîãî, ïðè ïîæàðå âîçìîæíî ñîâìåñòíîå âîçäåéñò-

âèå ïîãîäíûõ óñëîâèé, âåòðîâîé íàãðóçêè è ñèëü-

íîãî òåïëîâîãî âîçäåéñòâèÿ â ðàçëè÷íûõ ñî÷åòàíèÿõ.

Ýòè ôàêòîðû ïðè óñòàíîâëåíèè ïðåäåëà îãíåñòîé-

êîñòè â óñëîâèÿõ ñòàíäàðòíîãî ïîæàðà íå ïðèíè-

ìàþòñÿ âî âíèìàíèå. Ñòàíäàðòíûé òåìïåðàòóðíûé

ðåæèì ýôôåêòèâåí äëÿ ñòàëüíûõ, äåðåâÿííûõ, êèð-

ïè÷íûõ èëè æåëåçîáåòîííûõ ñòðîèòåëüíûõ êîíñò-

ðóêöèé, íî îí íå ïîçâîëÿåò âûÿâèòü ñïîñîáíîñòü ê

ïðåæäåâðåìåííîìó ðàçðóøåíèþ ñâåòîïðîçðà÷íîãî

çàïîëíåíèÿ ñòðîèòåëüíûõ êîíñòðóêöèé ïðè ðåàëü-

íîì ïîæàðå. Òàêèì îáðàçîì, ñ òî÷êè çðåíèÿ îáåñïå÷å-

íèÿ ïîæàðíîé áåçîïàñíîñòè âûñîòíûõ çäàíèé ñàìà

ÑÏÊ ñ íîðìèðîâàííûì ïðåäåëîì îãíåñòîéêîñòè èìå-

åò íåîáõîäèìóþ, íî âñå æå íåäîñòàòî÷íóþ îãíåïðå-

ãðàæäàþùóþ ñïîñîáíîñòü. Äëÿ âûñîòíûõ çäàíèé

ÑÏÊ äîëæíû îáëàäàòü íå òîëüêî íîðìèðîâàííûì

ïðåäåëîì îãíåñòîéêîñòè, íî è íåîáõîäèìîé è äî-

ñòàòî÷íîé ïîæàðîóñòîé÷èâîñòüþ, êîòîðàÿ äîëæíà

îïðåäåëÿòüñÿ ñ ó÷åòîì íàèáîëåå íåáëàãîïðèÿòíûõ

óñëîâèé, èìåþùèõ ìåñòî ïðè ïîæàðå â çäàíèÿõ ðàç-

ëè÷íîãî ôóíêöèîíàëüíîãî íàçíà÷åíèÿ è ýòàæíîñòè.

Äëÿ ïîâûøåíèÿ ïîæàðîóñòîé÷èâîñòè ÑÏÊ íà

ïðàêòèêå ÷àùå âñåãî èñïîëüçóþò îãíåñòîéêèé ñòåê-

ëîïàêåò, àðìèðîâàííîå, çàêàëåííîå, ëàìèíèðîâàí-

íîå ñòåêëî (òðèïëåêñ), îãíåçàùèòíûå øòîðû è âîäÿ-

íîå îðîøåíèå. Ïðèìåíÿþòñÿ òàêæå ìíîãîñëîéíûå

è êîìáèíèðîâàííûå ÑÏÊ è ñòåêëîïàêåòû.

Íà ñåãîäíÿøíèé äåíü ïîëó÷åíû ýêñïåðèìåíòàëü-

íûå äàííûå ïî âëèÿíèþ âîäÿíîãî îðîøåíèÿ íà çà-

êàëåííîå, àðìèðîâàííîå, îãíåñòîéêîå ñòåêëî ìàðêè

FIRELITE ïðîèçâîäñòâà Nippon Electric Glass [9–15].

Äî íàñòîÿùåãî âðåìåíè íå èññëåäîâàíî âëèÿíèå âî-

äÿíîãî îðîøåíèÿ íà îãíåñòîéêîå ñòåêëî ñ ãåëåâûì

ñëîåì è íåäîñòàòî÷íî èçó÷åíî åãî âëèÿíèå íà óñòîé-

÷èâîñòü òðèïëåêñà. Ïðè ýòîì îáúåìû èñïîëüçîâà-

íèÿ îãíåñòîéêîãî ñòåêëà ñ ãåëåâûì ñëîåì ñ êàæäûì

ãîäîì óâåëè÷èâàþòñÿ.

Äëÿ òîãî ÷òîáû îïðåäåëèòü âëèÿíèå âîäÿíîãî

îðîøåíèÿ íà ïîæàðîóñòîé÷èâîñòü îãíåñòîéêèõ ñòåê-

ëîïàêåòîâ, íàìè áûëè ïðîâåäåíû äâå ñåðèè îãíåâûõ

èñïûòàíèé îáðàçöîâ ÑÏÊ íà êðóïíîìàñøòàáíîé

óñòàíîâêå: ïåðâàÿ — áåç âîäÿíîãî îðîøåíèÿ, âòîðàÿ

— ñ âîäÿíûì îðîøåíèåì íåîáîãðåâàåìîé ñòîðîíû.

Èñïûòàíèÿ ïðîâîäèëèñü ïðè ñòàíäàðòíîì òåìïåðà-

òóðíîì ðåæèìå ïîæàðà.

Çàùèòà âîäÿíûì îðîøåíèåì ôðàãìåíòà ÑÏÊ îñó-

ùåñòâëÿëàñü ñ ïîìîùüþ äðåí÷åðíîãî îðîñèòåëÿ ñ

íåîáîãðåâàåìîé ñòîðîíû (ðèñ. 3).

Âî âðåìÿ èñïûòàíèé ñ âîäÿíûì îðîøåíèåì îãíå-

ñòîéêîãî ñòåêëà ìàðêè AGC Pyrobel 8 (EIW 15) ñ ðàñ-

õîäîì 0,3 ë�(ñ·ì) áûëî âûÿâëåíî, ÷òî îðîøåíèå ñíè-

æàåò åãî ïîæàðîóñòîé÷èâîñòü è êîíñòðóêöèÿ ïðåæäå-

âðåìåííî ðàçðóøàåòñÿ. Çàïóñê ñèñòåìû îõëàæäåíèÿ

Ðèñ. 1. Ïîæàð â îòåëå Address Downtown â Äóáàå (à) è æèëîé

êîìïëåêñ Ajman One â Àäæìàíå (á) ïîñëå ïîæàðà 2016 ã.

Ðèñ. 2. Ïîñëåäñòâèÿ ïîæàðà 2016 ã. â çäàíèè îòåëÿ Address

Downtown â Äóáàå, ðàçäåëåííîì íà ïîæàðíûå îòñåêè ïî âåð-

òèêàëè
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ôðàãìåíòà ÑÏÊ îñóùåñòâëÿëñÿ ïðè òåìïåðàòóðå íå-

îáîãðåâàåìîé ïîâåðõíîñòè îêîëî 100 °Ñ, êîòîðàÿ äî-

ñòèãàëàñü íà 5–6-é ìèíóòàõ îò íà÷àëà èñïûòàíèé.

Ïîñëå ýòîãî ñòåêëî ñ íåîáîãðåâàåìîé ñòîðîíû íà-

÷àëî áûñòðî ðàñòðåñêèâàòüñÿ, è ÷åðåç îáðàçîâàâ-

øèåñÿ òðåùèíû âîäà ñòàëà àêòèâíî âûìûâàòü îãíå-

çàùèòíûé ãåëåâûé ñëîé. Â òå÷åíèå 2 ìèí â áîëü-

øåé ÷àñòè îáðàçöà ãåëÿ ïðàêòè÷åñêè íå îñòàëîñü.

Âñå ýòî ïðèâåëî ê òîìó, ÷òî íà 8-é ìèíóòå ñòåêëî-

ïàêåò ñ ïðåäåëîì îãíåñòîéêîñòè EI 15 íà÷àë ðàçðó-

øàòüñÿ ñ âûïàäåíèåì ôðàãìåíòîâ (ðèñ. 4). Â ìîìåíò

íà÷àëà ðàçðóøåíèÿ òåìïåðàòóðà íà ïîâåðõíîñòè

ñòåêëà â êîíòðîëèðóåìûõ òî÷êàõ â ñðåäíåì ñîñòàâ-

ëÿëà 43 °Ñ. Äëÿ ñðàâíåíèÿ, ïðè èñïûòàíèÿõ àíàëî-

ãè÷íîãî îáðàçöà áåç âîäÿíîãî îðîøåíèÿ ïðåäåëüíîå

ñîñòîÿíèå ïî ïîòåðå òåïëîèçîëèðóþùåé ñïîñîáíî-

ñòè íàñòóïàëî íà 21-é ìèíóòå, à ïîòåðÿ öåëîñòíîñòè

è ïðåâûøåíèå ïëîòíîñòè òåïëîâîãî ïîòîêà íå äî-

ñòèãàëèñü â òå÷åíèå 30 ìèí.

Èñïûòàíèÿ îãíåñòîéêîãî ñòåêëîïàêåòà ïîêàçà-

ëè, ÷òî ïîïàäàíèå âîäû íà íåîáîãðåâàåìóþ ïîâåðõ-

íîñòü ïðèâîäèò ê ðàñòðåñêèâàíèþ ñòåêëà, íàðóøå-

íèþ ìåõàíèçìà äåãèäðàòàöèè è âñïåíèâàíèþ îãíå-

çàùèòíîãî ãåëÿ, à òàêæå ê åãî âûìûâàíèþ âîäîé,

÷òî â êîíå÷íîì ñ÷åòå âûçûâàåò ïðåæäåâðåìåííîå

ðàçðóøåíèå îãíåñòîéêîãî ñòåêëîïàêåòà.

Ñïîñîá âîäÿíîãî îðîøåíèÿ, ïðèìåíÿåìûé äëÿ

îãíåçàùèòû ìíîãîñëîéíîãî ñòåêëà (òðèïëåêñîâ), îò-

ëè÷àåòñÿ îïðåäåëåííîé ñïåöèôèêîé. Êîíñòðóêöèÿ

òðèïëåêñîâ, ñîñòîÿùèõ èç äâóõ ñòåêîë, ñêëååííûõ

ìåæäó ñîáîé ïîëèìåðíîé ïëåíêîé, ìîæåò îáîçíà-

÷àòüñÿ êàê “3–1–3”, ãäå 3 — òîëùèíà ëèñòîâûõ ñòå-

êîë (3 ìì), 1 — òîëùèíà ïîëèìåðíîé ïëåíêè (1 ìì).

Ïðîâåäåííûå íàìè òðè êðóïíîìàñøòàáíûõ ýêñ-

ïåðèìåíòà ïðè ñòàíäàðòíîì òåìïåðàòóðíîì ðåæè-

ìå ïîæàðà (ÃÎÑÒ 3024.0–2009) ïîêàçàëè âëèÿíèå

âîäÿíîãî îðîøåíèÿ íà ïîæàðîóñòîé÷èâîñòü ÑÏÊ,

âûïîëíåííûõ ñ èñïîëüçîâàíèåì òðèïëåêñà ìîäåëè

“3–1–3”. Èñïûòàíèÿ áåç âîäÿíîãî îðîøåíèÿ ïîêà-

çàëè, ÷òî ïðîãðåâ êîíñòðóêöèè äî ïðåäåëüíûõ ñî-

ñòîÿíèé íàñòóïàåò óæå íà 4–5-é ìèíóòå, à íà 6-é

ïðîèñõîäèò ñêâîçíîå ðàçðóøåíèå îáðàçöà. Óæå íà

ïåðâûõ ìèíóòàõ íàáëþäàëîñü ðàñòðåñêèâàíèå ëèñ-

òîâûõ ñòåêîë, à çàòåì — ïëàâëåíèå ïîëèìåðíîé ïëåí-

êè, êîòîðàÿ ñòàëà âûòåêàòü ÷åðåç òðåùèíû íàðóæó ñ

ïîñëåäóþùèì âîñïëàìåíåíèåì (ðèñ. 5,à).

Ðèñ. 3. Ñõåìà îðîøåíèÿ íåîáîãðåâàåìîé ñòîðîíû îáðàçöîâ:

1 — îáðàçåö; 2 — ñèñòåìà îðîøåíèÿ; 3 — ïåðåêëàäèíà äëÿ

ôèêñàöèè îðîñèòåëÿ; � — òåïëîâîé ïîòîê, êÂò�ì2; q —

ðàñõîä ñèñòåìû âîäÿíîãî îðîøåíèÿ, ë�c

Ðèñ. 5. Îáðàçåö òðèïëåêñà “3–1–3” ïîñëå èñïûòàíèÿ: à — áåç âîäÿíîãî îðî-

øåíèÿ; á — ñ âîäÿíûì îðîøåíèåì; 1 — ãîðÿùèå ôðàãìåíòû ñòåêëà; 2 —

ñêâîçíûå îòâåðñòèÿ â îáðàçöå

Ðèñ. 4. Âèä ñòåêëîïàêåòà ìàðêè AGC Pyro-

bel 8 ñ âíåøíåé ñòîðîíû íà 8-é ìèíóòå èñ-

ïûòàíèÿ
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Ïðè îðîøåíèè âîäîé íåîáîãðåâàåìîé ñòîðîíû

ïîæàðîóñòîé÷èâîñòü ïîâûøàëàñü íåçíà÷èòåëüíî.

Ñòåêëî ñî ñòîðîíû îãíåâîãî âîçäåéñòâèÿ òàêæå íà-

÷àëî ðàñòðåñêèâàòüñÿ ïîñëå 1-é ìèíóòû èñïûòàíèÿ.

Òåìïåðàòóðà â êîíòðîëüíûõ òî÷êàõ íåîáîãðåâàåìîé

ïîâåðõíîñòè íå ïðåâûøàëà 100 °Ñ, íî íà 5–6-é ìè-

íóòàõ ñòåêëî òàêæå ðàñòðåñêàëîñü. Ïîëèìåðíàÿ ïëåí-

êà âíóòðè îáðàçöà íåêîòîðîå âðåìÿ ñîõðàíÿëà ñâîþ

ïðî÷íîñòü, íå ïëàâèëàñü è íå ãîðåëà (ðèñ. 5,á). Îä-

íàêî òàêàÿ ñèòóàöèÿ ñîõðàíÿëàñü òîëüêî äî 9-é ìè-

íóòû. Çàòåì òåïëîâîå âîçäåéñòâèå ñî ñòîðîíû î÷àãà

ïðèâåëî ê ïëàâëåíèþ ïëåíêè è ðàçðóøåíèþ îáðàçöà:

ôðàãìåíòû ñòåêëà ïîä ñîáñòâåííîé òÿæåñòüþ ñòàëè

âûïàäàòü. Òàêèì îáðàçîì, îðîøåíèå íåîáîãðåâàåìîé

ñòîðîíû ñóùåñòâåííî íå ïîâûøàåò ïîæàðîóñòîé-

÷èâîñòü òðèïëåêñà “3–1–3”, êîòîðàÿ ñîñòàâèëà âñå-

ãî 9 ìèí â óñëîâèÿõ ñòàíäàðòíîãî òåìïåðàòóðíîãî

ðåæèìà ïîæàðà.

Íàèáîëüøóþ ýôôåêòèâíîñòü ïîêàçàëî âîäÿíîå

îðîøåíèå îáîãðåâàåìîé ïîâåðõíîñòè òðèïëåêñà.

Îíî ïîçâîëèëî ïðåäîòâðàòèòü ïðîãðåâ è ïëàâëåíèå

ïëåíêè è òåì ñàìûì ñîõðàíèòü öåëîñòíîñòü îáðàç-

öà [16]. Íåîáõîäèìûì óñëîâèåì ýòîãî ÿâëÿåòñÿ îáåñ-

ïå÷åíèå ðàâíîìåðíîãî îðîøåíèÿ âñåé ïîâåðõíîñòè

òðèïëåêñà ñî ñòîðîíû îãíåâîãî âîçäåéñòâèÿ, ÷òî õî-

ðîøî ïðîñìàòðèâàåòñÿ íà ñíèìêàõ, ïîëó÷åííûõ ñ

ïîìîùüþ òåïëîâèçîðà (ðèñ. 6).

Êðîìå òîãî, èíòåíñèâíîå ïàðîîáðàçîâàíèå ïðè-

âîäèò ê ñíèæåíèþ ñðåäíåîáúåìíîé òåìïåðàòóðû â

îãíåâîé ïå÷è.

Òàêèì îáðàçîì, ïðîâåäåííûå èñïûòàíèÿ ïîçâî-

ëèëè óñòàíîâèòü ñëåäóþùåå:

1) âîäÿíîå îðîøåíèå íåîáîãðåâàåìîé ñòîðîíû

ñòåêëîïàêåòà ñ âîäîðàñòâîðèìûì îãíåçàùèò-

íûì ãåëåì ìîæåò ïðèâåñòè ê ñíèæåíèþ ïðå-

äåëà îãíåñòîéêîñòè è ïðåæäåâðåìåííîìó

ðàçðóøåíèþ ñâåòîïðîçðà÷íîé êîíñòðóêöèè

â îòëè÷èå îò àíàëîãè÷íûõ èñïûòàíèé áåç âî-

äÿíîãî îðîøåíèÿ;

2) îðîøåíèå âîäîé íåîáîãðåâàåìîé ñòîðîíû

òðèïëåêñà ìîäåëè “3–1–3” íå ïðèâîäèò ê ñó-

ùåñòâåííîìó ïîâûøåíèþ ïîæàðîóñòîé÷èâî-

ñòè ÑÏÊ èç-çà íåäîñòàòî÷íîñòè çàùèòû ïëåí-

êè îò ïðîãðåâà è ïëàâëåíèÿ;

3) íàèáîëåå ýôôåêòèâíûì ñïîñîáîì ïîâûøåíèÿ

ïîæàðîóñòîé÷èâîñòè ÑÏÊ ÿâëÿåòñÿ ñïëîø-

íîå è ðàâíîìåðíîå îðîøåíèå îáîãðåâàåìîé

ñòîðîíû òðèïëåêñà. Â ýòîì ñëó÷àå èñêëþ-

÷àåòñÿ ïëàâëåíèå àðìèðóþùåé ïîëèìåðíîé

ïëåíêè.

Èñïîëüçîâàíèå íà ïðàêòèêå ïîëó÷åííûõ ðåçóëü-

òàòîâ èññëåäîâàíèÿ ïîçâîëèò ïîâûñèòü ïîæàðíóþ

áåçîïàñíîñòü çäàíèé ñî ñâåòîïðîçðà÷íûìè êîíñò-

ðóêöèÿìè.

Ðèñ. 6. Ïîëÿ òåìïåðàòóð íà òðèïëåêñå íà 6-é ìèíóòå èñïûòàíèÿ áåç îðîøåíèÿ (à) è íà 10-é ìèíóòå èñïûòàíèÿ ñ îðîøåíèåì (á)
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ABSTRACT

Major fires, that occurred in the UAE this year, revealed the incapability of existing systems to prevent

the spread of fire on the facade of the building. Thus, the main aim to prevent the spread of fire is

the location of the fire inside the building and prevention of fire spreading outside the building

through the translucent constructions. The most difficult task, solving this problem, is to confirm

the necessity of sufficient fire resistance of the translucent constructions, which do not allow spread

the fire outside and spread through the building. The existing methods of high-rise building assess-

ment do not fully reveal the actual fire resistance state. One of the factors that may reduce the fire

resistance of translucent constructions is water spraying, if the system is incorrectly installed.

At the present time, there is no data on the effect of water spraying on the fire resistance of

translucent constructions with fire-resistant filling and not enough information on the reaction of

constructions with laminated glass. In this regard, in order to determine the influence of water

spraying on the fire resistance of fire-resistant glass, we have conducted fire testing of the samples of

translucent constructions on large-scale setup, which consisted of two stages. At the first stage, the

samples of TC without water spraying were tested, and at the second stage, the samples of TC with water

spraying on the unheated side. Conducted large-scale fire testing of the fire-resistant glass showed,

that the presence of water spraying on the unheated surface leads to the glass cracking, to the vio-

lation of the mechanism of dehydration and foaming of the fire retardant gel and its water washout.

Ultimately, all this contributes to premature destruction of the fire-resistant glass.

Laminated glass testing revealed that water spraying of the unheated side does not significantly

increases the fire resistance of laminated glass “3–1–3”, it was only 9 minutes in standard fire

temperature conditions. The greatest efficiency was shown by water spraying the heated surface of

the laminated glass. In this case, the water spraying prevents the heating and melting of the protection

layer and helps to preserve the integrity of the sample. Another necessary condition is to ensure even

water spraying the entire heated surface of laminated glass.

Thus, the conducted tests allow make following conclusions.

1) water spraying the unheated side of the fire-resistant glass with a water soluble fire retardant gel

can cause loss of fire resistance and premature destruction of translucent constructions;

2) water spraying the unheated side of the laminated glass model of “3–1–3” does not significantly

increase the fire resistance of the TC, due to inadequate protection for lamination from warming up

and melting;

3) the most effective way to improve the fire resistance of TC is continuous and even water

spraying the heated side of the laminated glass. In this case, the melting of the polymer film is ex-

cluded.

The use of the obtained results of this research in practice will improve the fire safety of buildings

with translucent designs.

Keywords: fire resistance; translucent constructions; water spraying; fire-resistant glass; laminated

glass; high-rise buildings; large-scale fire testing.
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