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ÐÅÇÞÌÅ

Ââåäåíèå. Çíà÷èìîé ïðîáëåìîé â îáëàñòè ñòðîèòåëüñòâà â Ðîññèéñêîé Ôåäåðàöèè ÿâëÿåòñÿ íåâîçìîæíîñòü

âîçâåäåíèÿ âûñîòíûõ äåðåâÿííûõ îáúåêòîâ. Äëÿ ðåøåíèÿ äàííîé ïðîáëåìû íåîáõîäèìî èçó÷èòü ñîñòîÿíèå

âîïðîñà çà ðóáåæîì è â Ðîññèéñêîé Ôåäåðàöèè è ïðîàíàëèçèðîâàòü ïåðñïåêòèâû ðàçâèòèÿ ýòîãî íàïðàâëåíèÿ.

Îñíîâíàÿ (àíàëèòè÷åñêàÿ) ÷àñòü. Â ñòàòüå ïðèâåäåíû ïðèìåðû âîçâåäåíèÿ ñîâðåìåííûõ îáúåêòîâ (â Áåð-

ëèíå, Ëîíäîíå, Ìåëüáóðíå è äðóãèõ ãîðîäàõ), îòðàæàþùèå ñîñòîÿíèå âûñîòíîãî äåðåâÿííîãî ñòðîèòåëüñòâà

çà ðóáåæîì. Â ðàññìîòðåííûõ çäàíèÿõ ñîâìåñòíî ñ ïðåîáëàäàþùèìè äåðåâÿííûìè êîíñòðóêòèâíûìè è äå-

ðåâîñîäåðæàùèìè îòäåëî÷íûìè ìàòåðèàëàìè èñïîëüçîâàíû æåëåçîáåòîííûå êîíñòðóêòèâíûå ýëåìåíòû,

íåîáõîäèìûå äëÿ ðåàëèçàöèè ñëîæíûõ òåõíè÷åñêèõ ñèñòåì, ÷òî ïîçâîëÿåò çíà÷èòåëüíî ñîêðàòèòü ñðîêè èõ

âîçâåäåíèÿ. Êðîìå òîãî, âûáðàííûé ïîäõîä ïîçâîëÿåò îáåñïå÷èòü çíà÷èòåëüíóþ ýêîëîãè÷íîñòü çäàíèé è ñî-

îðóæåíèé: áëàãîäàðÿ èñïîëüçîâàíèþ äåðåâîñîäåðæàùèõ ìàòåðèàëîâ êîíñåðâèðóþòñÿ îãðîìíûå îáúåìû

óãëåêèñëîòû è çíà÷èòåëüíî ñíèæàþòñÿ åå âûáðîñû â àòìîñôåðó âî âðåìÿ ñòðîèòåëüíûõ ðàáîò. Â ðàáîòå îòðà-

æåíû îñíîâíûå ïîëîæåíèÿ òåõíè÷åñêîãî ðåãóëèðîâàíèÿ â îáëàñòè íîðìèðîâàíèÿ ïîæàðíîé áåçîïàñíîñòè

ñòðîèòåëüíûõ ìàòåðèàëîâ è êîíñòðóêöèé â Ðîññèéñêîé Ôåäåðàöèè. Ïîêàçàíî, ÷òî îñíîâíûå ïðè÷èíû íåâîç-

ìîæíîñòè èñïîëüçîâàíèÿ äåðåâÿííûõ êîíñòðóêöèé â âûñîòíûõ çäàíèÿõ ñâÿçàíû ñ îñîáåííîñòÿìè òåõíè÷å-

ñêîãî ðåãóëèðîâàíèÿ â Ðîññèéñêîé Ôåäåðàöèè, â ÷àñòíîñòè ñ îòñóòñòâèåì íåîáõîäèìûõ ìåòîäèê äëÿ ïðîâåäå-

íèÿ èñïûòàíèé è ñåðòèôèêàöèè äåðåâîñîäåðæàùèõ ñòðîèòåëüíûõ êîíñòðóêöèé â âûñîòíîì ñòðîèòåëüñòâå.

Ïîêàçàíà íåîáõîäèìîñòü îïòèìèçàöèè ñóùåñòâóþùèõ ìåòîäîâ äëÿ èñïûòàíèÿ äåðåâÿííûõ ñòðîèòåëüíûõ

êîíñòðóêöèé. Ïðèâåäåíû ïðèìåðû ðàçëè÷íûõ äîêóìåíòîâ, ðåãëàìåíòèðóþùèõ ïðîèçâîäñòâî è èñïîëüçîâà-

íèå äåðåâÿííûõ è êîìïîçèòíûõ ñòðîèòåëüíûõ êîíñòðóêöèé. Â ðàáîòå äåòàëüíî îòðàæåí ìåæäóíàðîäíûé îïûò

ðåàëèçàöèè îñíîâíûõ ïîëîæåíèé íîðìàòèâíûõ äîêóìåíòîâ, à òàêæå åâðîïåéñêèå èñïûòàíèÿ íà îãíåñòîé-

êîñòü, ÷òî ïîêàçûâàåò âîçìîæíîñòü ðåàëèçàöèè ïîäîáíîãî îïûòà â Ðîññèéñêîé Ôåäåðàöèè.

Âûâîäû. Äëÿ ðàçðàáîòêè íîðìàòèâíîé îñíîâû äëÿ âîçìîæíîñòè èñïîëüçîâàíèÿ êîíñòðóêöèé èç äðåâåñèíû â

âûñîòíîì ñòðîèòåëüñòâå íåîáõîäèìî ïðîâåäåíèå êðóïíîìàñøòàáíûõ ýêñïåðèìåíòîâ íà äåðåâÿííûõ êîíñò-

ðóêöèÿõ â öåëÿõ èçó÷åíèÿ èõ îãíåñòîéêîñòè. Ïðè ýòîì íåîáõîäèìî ó÷èòûâàòü îñîáåííîñòè ãîðþ÷èõ ñòðîèòåëü-

íûõ ìàòåðèàëîâ.
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ABSTRACT

Introduction. A significant problem in construction area in the Russian Federation is the impossibility of high-rise

wooden building. To solve this problem, it is necessary to study the state of the issue abroad and in the Russian

Federation, and analyze the development prospects of this area.

Main (analytical) part. The article provides examples of modern facilities (in Berlin, London, Melbourne and other

cities), reflecting the state of high-rise wooden construction abroad. In the buildings considered, together with

the predominant wooden structural and wood-containing finishing materials, reinforced concrete structural ele-

ments necessary for the implementation of complex technical systems are used, which can significantly reduce

the time of their construction. In addition, the chosen approach allows to enhance environmental friendliness

of buildings and structures, — due to the use of wood-containing materials, huge volumes of carbon dioxide are

preserved and its emissions into the atmosphere during construction work are significantly reduced. The paper
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reflects the main provisions of technical regulation in the field of fire safety of building materials and structures in

the Russian Federation. It is shown that the main reasons for the impossibility of using wooden structures

in high-rise buildings are related to the peculiarities of technical regulation in the Russian Federation, in particular,

the lack of the necessary methods for testing and certification of wooden building structures in high-rise construc-

tion. The necessity to optimize existing methods for testing wooden building structures is shown. Examples of

various documents regulating the production and use of wooden and composite building structures are given.

The work reflects in detail the international experience in the implementation of the main provisions of regulatory

documents, as well as European tests for fire resistance, which shows the possibility of implementing such an ex-

perience in the Russian Federation.

Conclusions. To develop a regulatory framework for the possibility of using wood structures in high-rise construc-

tion, it is necessary to conduct large-scale experiments on wooden structures in order to study their fire resistance.

In this case, it is necessary to take into account the features of combustible building materials.
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Ââåäåíèå

Íà ïðîòÿæåíèè ÷åòâåðòè ñòîëåòèÿ âîïðîñàìè èñ-

ñëåäîâàíèÿ îãíåñòîéêîñòè äåðåâÿííûõ êîíñòðóê-

öèé çàíèìàþòñÿ ñïåöèàëèñòû ìíîãèõ ñòðàí ìèðà

(Ðîññèÿ, Ôðàíöèÿ, ÑØÀ, Êàíàäà, Øâåéöàðèÿ). Òåì

íå ìåíåå ïî ñðàâíåíèþ ñ òðàäèöèîííûìè ñòðîèòåëü-

íûìè êîíñòðóêöèÿìè ýòè èññëåäîâàíèÿ íîñÿò îãðà-

íè÷åííûé õàðàêòåð. Ýòî ñâÿçàíî ñ ðåäêèì ïðèìåíå-

íèåì äåðåâÿííûõ êîíñòðóêöèé â ñòðîèòåëüñòâå âû-

ñîòíûõ çäàíèé è îòñóòñòâèåì ñîîòâåòñòâóþùèõ

ìåòîäèê ïðîâåäåíèÿ èõ èñïûòàíèé. Îñîáåííî îñòðî

äàííûé âîïðîñ ñòîèò â Ðîññèè. Îäíèì èç ïåðñïåê-

òèâíûõ íàïðàâëåíèé èññëåäîâàíèé â îáëàñòè äåðå-

âÿííîãî ñòðîèòåëüñòâà ÿâëÿåòñÿ àíàëèç ïîâåäåíèÿ

ôðàãìåíòîâ çäàíèé â óñëîâèÿõ êðóïíîìàñøòàáíûõ

îãíåâûõ èñïûòàíèé. Àêòóàëüíîñòü ýòèõ èññëåäîâà-

íèé ñâÿçàíà ñ çàðóáåæíûì îïûòîì â äàííîé îáëàñ-

òè, êîòîðûé îïèñàí â ðÿäå íàó÷íûõ ðàáîò [1–3].

Ñîâðåìåííûå òåõíîëîãèè (êëååíàÿ äðåâåñèíà,

â ÷àñòíîñòè CLT-ïàíåëè (Cross Laminated Timber),

êîìïîçèòû íà îñíîâå àöåòèëèðîâàííîé äðåâåñèíû)

ïîçâîëÿþò ñîçäàâàòü äåðåâÿííûå êîíñòðóêòèâíûå

ýëåìåíòû ðàçëè÷íûõ ðàçìåðîâ è ïðîôèëåé, îäíàêî

èñõîäíàÿ äðåâåñèíà îáëàäàåò âûñîêîé ïîæàðíîé

îïàñíîñòüþ. Ãîðþ÷åñòü äðåâåñèíû èñòîðè÷åñêè

îãðàíè÷èâàåò åå èñïîëüçîâàíèå â êà÷åñòâå ñòðîè-

òåëüíîãî ìàòåðèàëà, ÷òî îòðàæåíî â ñòðîèòåëüíûõ

íîðìàõ áîëüøèíñòâà ñòðàí, îñîáåííî äëÿ âûñîòíûõ

çäàíèé.

Öåëüþ íàñòîÿùåé ðàáîòû ÿâëÿåòñÿ àíàëèç ñî-

ñòîÿíèÿ âîïðîñà âûñîòíîãî äåðåâÿííîãî ñòðîèòåëü-

ñòâà â öåëÿõ îáîñíîâàíèÿ íåîáõîäèìîñòè ðàçðàáîò-

êè íîðìàòèâíûõ ïîëîæåíèé î âîçìîæíîñòè èñïîëü-

çîâàíèÿ êîíñòðóêöèé èç äðåâåñèíû â âûñîòíîì

ñòðîèòåëüñòâå.

Çàäà÷è èññëåäîâàíèÿ:
� àíàëèç çàðóáåæíîãî îïûòà ñòðîèòåëüñòâà âûñîò-

íûõ çäàíèé ñ èñïîëüçîâàíèåì äåðåâÿííûõ êîí-

ñòðóêöèé;

� îöåíêà õàðàêòåðèñòèê äåðåâÿííûõ êîíñòðóêöèé

ïðè èñïîëüçîâàíèè èõ â âûñîòíîì ñòðîèòåëüñòâå

è àíàëèç ìåòîäîâ îöåíêè ýòèõ êîíñòðóêöèé;
� îöåíêà ñîñòîÿíèÿ ðîññèéñêîãî ñåãìåíòà ñòðîè-

òåëüñòâà ñ òî÷êè çðåíèÿ íàëè÷èÿ äåéñòâóþùèõ

íîðì ïî îöåíêå ïîæàðíîé îïàñíîñòè äðåâåñíûõ

êîíñòðóêöèé è ìàòåðèàëîâ;
� àíàëèç çàðóáåæíîé íîðìàòèâíîé áàçû â öåëÿõ

ðàçðàáîòêè ðîññèéñêèõ àíàëîãîâ â ýòîé îáëàñòè.

Îñíîâíàÿ (àíàëèòè÷åñêàÿ) ÷àñòü

Â ðÿäå çàðóáåæíûõ ñòðàí â òå÷åíèå ìíîãèõ ëåò

àêòèâíî èñïîëüçóþò ñòðîèòåëüíûå êîíñòðóêöèè èç

äðåâåñèíû äëÿ âîçâåäåíèÿ âûñîòíûõ, â òîì ÷èñëå

æèëûõ, çäàíèé è ñîîðóæåíèé. Âåñüìà çíà÷èìóþ ðîëü

â øèðîêîì ïðèìåíåíèè òàêèõ êîíñòðóêöèé â âûñîò-

íîì ñòðîèòåëüñòâå èãðàþò èõ èñêëþ÷èòåëüíûå ýêñ-

ïëóàòàöèîííûå õàðàêòåðèñòèêè è ýêîëîãè÷åñêàÿ

ñòîðîíà, ÷òî îòðàæàåòñÿ âî ìíîæåñòâå íàó÷íî-èñ-

ñëåäîâàòåëüñêèõ ðàáîò [4–8]. Â íàñòîÿùåé ñòàòüå

ïðèâåäåíû íàèáîëåå çíà÷èìûå îáúåêòû âûñîòíîãî

äåðåâÿííîãî ñòðîèòåëüñòâà.

Â ñåìèýòàæíîì æèëîì çäàíèè Å3 â Áåðëèíå, ïî-

ñòðîåííîì â 2008 ã., âñå ýòàæè, êðîìå öîêîëüíîãî,

âîçâåäåíû èç ñáîðíûõ äåðåâÿííûõ êîíñòðóêòèâíûõ

ýëåìåíòîâ. Íåñóùàÿ êîíñòðóêöèÿ — êàðêàñ èç êëåå-

íûõ äåðåâÿííûõ êîëîíí è áàëîê ñå÷åíèåì 30�30 ñì,

â êîòîðûé óñòàíîâëåíû ìàññèâíûå äåðåâÿííûå ïà-

íåëè ïåðåêðûòèé è ãëóõèõ ñòåí, èçãîòîâëåííûå ïî

ìåòîäó brettstapel (äîñêè ïîñòàâëåíû íà êðîìêó è

ñêðåïëåíû ãâîçäÿìè). Âñå ïðîìåæóòêè ìåæäó êî-

ëîííàìè — ãëóõèå (ïàíåëè) èëè îñòåêëåííûå [9],

ñ øèðîêèìè “ôðàíöóçñêèìè” îêíàìè. Ïîñëå óñòà-

íîâêè äåðåâÿííûõ ïàíåëåé ïåðåêðûòèé êàæäîãî

ýòàæà íà íèõ óêëàäûâàëè àðìàòóðó è çàëèâàëè áå-

òîííóþ ÷àñòü ïåðåêðûòèÿ. Òàêèì îáðàçîì, ìåæäó-

ýòàæíàÿ êîíñòðóêöèÿ ãèáðèäíàÿ: íèæíÿÿ ÷àñòü —

äåðåâÿííàÿ, âåðõíÿÿ — ìîíîëèòíàÿ æåëåçîáåòîííàÿ.

Äåðåâÿííóþ ïîâåðõíîñòü â äàëüíåéøåì, íà ýòàïå
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îòäåëêè, îñòàâëÿëè îòêðûòîé, â ðåçóëüòàòå ÷åãî âñå

ïîòîëêè â êâàðòèðàõ äåðåâÿííûå. Íà êàæäîì ýòàæå

íàõîäèòñÿ ïî îäíîé êâàðòèðå. Ïëàíèðîâêè âñåõ êâàð-

òèð ðàçíûå. Ñíàðóæè çäàíèÿ âîçâåäåíà îòêðûòàÿ

æåëåçîáåòîííàÿ ëåñòíèöà. Ñòåíû óòåïëåíû ìèíå-

ðàëüíîé âàòîé è îøòóêàòóðåíû. Îòêðûòûå êîëîííû

âûïîëíåíû èç ñòàëè è òàêæå ïîêðûòû øòóêàòóðêîé

ïî ìèíåðàëîâàòíûì ìàòàì.

Äåâÿòèýòàæíûé äîì Stadthaus â Ëîíäîíå, ïî-

ñòðîåííûé â 2009 ã., âîçâåäåí ñ èñïîëüçîâàíèåì

ìíîãîñëîéíûõ êëååíûõ ýëåìåíòîâ èç äðåâåñèíû.

Çíà÷èòåëüíîå êîëè÷åñòâî êîíñòðóêòèâíûõ ýëåìåí-

òîâ è ïðîåìîâ áûëî èçãîòîâëåíî íà âûñîêîòî÷íîì

îáîðóäîâàíèè íà çàâîäå, ÷òî îáåñïå÷èëî èõ âûñîêîå

êà÷åñòâî. Äàííàÿ ïîñòðîéêà áûëà âîçâåäåíà ìåíåå

÷åì çà 50 íåäåëü, à íà çäàíèå èç ïîäîáíûõ æåëåçîáå-

òîííûõ êîíñòðóêöèé (ÆÁÊ) ïîòðåáîâàëîñü áû âðå-

ìåíè ïðèìåðíî âäâîå áîëüøå. Êðîìå òîãî, äëÿ âîç-

âåäåíèÿ íåñóùèõ ýëåìåíòîâ ïîíàäîáèëîñü âñåãî ÷å-

òûðå ñòðîèòåëÿ. Çíà÷èòåëüíî ñíèçèëèñü ðàñõîäû íà

ñòðîèòåëüñòâî â ñâÿçè ñ âîçìîæíîñòüþ èñïîëüçîâà-

íèÿ ìåíåå ñëîæíûõ ãðóçîïîäúåìíûõ ìåõàíèçìîâ.

Ìíîãîýòàæíîå çäàíèå Bridport â Ëîíäîíå âîçâå-

äåíî â 2011 ã. Â ñâÿçè ñ îñîáåííîñòÿìè ñòðîèòåëü-

íîãî ó÷àñòêà ðàçìåùåíèå òÿæåëûõ æåëåçîáåòîííûõ

êîíñòðóêöèé áûëî íåâîçìîæíî. Ðàçóìíîé àëüòåð-

íàòèâîé ñòàëî èñïîëüçîâàíèå â êà÷åñòâå îñíîâíîãî

ñòðîèòåëüíîãî ìàòåðèàëà ìíîãîñëîéíûõ êëååíûõ

äåðåâÿííûõ ïàíåëåé. Íà âîçâåäåíèå êîíñòðóêöèè

ïîòðåáîâàëîñü ëèøü 12 íåäåëü. Äëÿ ýòîãî çäàíèÿ

íà çàâîäå Stora Enso â Àâñòðèè èçãîòîâèëè 1576 ì3

ïàíåëåé CLT, êîòîðûå áûëè ïðèâåçåíû â Ëîíäîí è

äîñòàâëåíû íà ïëîùàäêó ñ óæå ïðèêðåïëåííûìè

òåïëîèçîëÿöèîííûìè ïëèòàìè èç íàòóðàëüíîãî âî-

ëîêíà. Ñíàðóæè çäàíèå îáëèöîâàíî êèðïè÷îì.

Âíåøíèé îáëèê ýôôåêòíî äîïîëíÿþò ìåòàëëè÷å-

ñêèå êîíñîëè áàëêîíîâ. Çäàíèå âûãëÿäèò òàê, êàê

áóäòî ïîñòðîåíî èç êèðïè÷à, êàê è ìíîãèå çäàíèÿ

â Ëîíäîíå. Ïðîåêò çäàíèÿ îòìå÷åí ðÿäîì îáùåñò-

âåííûõ ïðåìèé, â òîì ÷èñëå çà ýêîëîãè÷åñêè îòâåò-

ñòâåííîå ñòðîèòåëüñòâî (â ÷àñòíîñòè, çà ìèíèìèçà-

öèþ òàê íàçûâàåìîãî óãëåðîäíîãî ñëåäà). Ñîãëàñíî

ðàñ÷åòàì êîìïàíèè Wilmott Dixon áëàãîäàðÿ âû-

áîðó â ïîëüçó äåðåâÿííîãî çäàíèÿ âìåñòî áåòîííîãî

â äðåâåñèíå êîíñòðóêöèé çàêîíñåðâèðîâàíî 2113 ò

óãëåêèñëîòû.

Æèëîå çäàíèå Forte Living âûñîòîé 32,2 ì â

Ìåëüáóðíå âîçâåäåíî â 2012 ã. ñ èñïîëüçîâàíèåì

759 ïàíåëåé, ïðîèçâåäåííûõ àâñòðèéñêîé êîìïà-

íèåé KLH è äîñòàâëåííûõ â Àâñòðàëèþ â 25 êîí-

òåéíåðàõ. Çäàíèå ÿâëÿåòñÿ ÿðêèì ïðèìåðîì êîìáè-

íàöèè æåëåçîáåòîííûõ è äåðåâÿííûõ êîíñòðóêöèé.

Äëÿ çàùèòû íèæíèõ ÿðóñîâ îò íàñåêîìûõ áûëî ïðè-

íÿòî ðåøåíèå âûïîëíèòü èõ èç æåëåçîáåòîíà. Îñ-

òàëüíûå êîíñòðóêöèè çäàíèÿ èçãîòîâëåíû ñ èñïîëü-

çîâàíèåì äåðåâÿííûõ êîíñòðóêòèâíûõ ýëåìåíòîâ.

Äåðåâÿííàÿ êîíñòðóêöèÿ ñîáðàíà çà 38 äíåé. Çäàíèå

îòâå÷àåò òåì æå òðåáîâàíèÿì ïî øóìîèçîëÿöèè è

îãíåñòîéêîñòè, ÷òî è æåëåçîáåòîííîå. Ïðèìåíåíèå

äðåâåñíûõ ìàòåðèàëîâ âìåñòî áåòîíà ïîçâîëèëî

ïðåäîòâðàòèòü âûáðîñ â àòìîñôåðó è çàêîíñåðâèðî-

âàòü â êîíñòðóêöèÿõ çäàíèÿ 1451 ò óãëåêèñëîòû.

Îðèåíòàöèÿ çàñòðîéùèêà íà “çåëåíîå” ñòðîèòåëü-

ñòâî ïðîÿâèëàñü íå òîëüêî â âûáîðå êîíñòðóêöèîí-

íîãî ìàòåðèàëà, íî è â ðÿäå ðåñóðñîñáåðåãàþùèõ

ðåøåíèé (ñâåòèëüíèêè LED, ñèñòåìà ñáîðà äîæäå-

âîé âîäû è äð.). Ñòîèò îòìåòèòü è øèðîêèå áàëêîíû

ñ ìèíè-îãîðîäàìè. Ïðîåêòó ïðèñâîåí ñåðòèôèêàò

Green Star Àâñòðàëèéñêîãî ñîâåòà ïî ýêîëîãè÷åñêè îò-

âåòñòâåííîìó (“çåëåíîìó”) ñòðîèòåëüñòâó (GBCA).

Äåâÿòèýòàæíûé æèëîé êîìïëåêñ Via Cenni âîç-

âåäåí â Ìèëàíå â 2013 ã. Íàçâàíèå îáúåêòà ìîæíî

ïåðåâåñòè êàê “çäàíèå ñ ïðîäóìàííûì æèçíåííûì

öèêëîì”. Òåõíîëîãèÿ, ïðåäëîæåííàÿ êîìïàíèåé

Cree GmbH, ïðåäïîëàãàåò èñïîëüçîâàíèå ãèáðèä-

íûõ êîíñòðóêòèâíûõ ýëåìåíòîâ èç êëååíîé äðåâå-

ñèíû, êàðêàñíûõ äåðåâÿííûõ êîíñòðóêöèé è æåëåçî-

áåòîíà. Ëèôòîâî-ëåñòíè÷íûé óçåë è öîêîëü çäàíèÿ

âûïîëíåíû èç æåëåçîáåòîíà. Äëÿ ñòåí ïðèìåíåíî

äîâîëüíî îðèãèíàëüíîå ðåøåíèå — êàðêàñíûå äå-

ðåâÿííûå ïàíåëè ñ óæå ïðèêðåïëåííûìè ê íèì êëå-

åíûìè äåðåâÿííûìè êîëîííàìè. Ó ñáîðíûõ ïàíåëåé

ïåðåêðûòèÿ íèæíÿÿ ÷àñòü âûïîëíåíà èç êëååíûõ

áàëîê, âåðõíÿÿ — èç æåëåçîáåòîíà. Ýòè ÷àñòè ñâÿçà-

íû àðìàòóðîé è ðàáîòàþò êàê îäíî öåëîå, ÷òî îáåñ-

ïå÷èâàåò âûñîêóþ íåñóùóþ è øóìîèçîëèðóþùóþ

ñïîñîáíîñòü ïðè ñóùåñòâåííîé ýêîíîìèè îñíîâíûõ

ñòðîéìàòåðèàëîâ. Êëååíûå áàëêè ïàíåëåé ïåðåêðû-

òèÿ ñíèçó îñòàþòñÿ îòêðûòûìè, ÿâëÿÿñü, íàðÿäó ñ

äåðåâÿííûìè êîëîííàìè, óêðàøåíèåì èíòåðüåðà,

à ïðîñòðàíñòâî ìåæäó áàëêàìè èñïîëüçóåòñÿ äëÿ

ñêðûòîé ïðîêëàäêè êîììóíèêàöèé.

×åòûðíàäöàòèýòàæíûé æèëîé äîì Treet Bergen

âîçâåäåí â Áåðãåíå â 2015 ã. Ïî äàííûì çàñòðîéùè-

êà Bergen and Omegn Building Society (ÂÎÂ) óæå íà

íà÷àëüíîì ýòàïå ñòðîèòåëüñòâà èç 62 êâàðòèð ýòîãî

äîìà ïîëîâèíà áûëè ïðîäàíû. Îñîáåííîñòüþ ïðîåê-

òà ÿâëÿåòñÿ ñî÷åòàíèå â êîíñòðóêöèè êàðêàñíûõ äå-

ðåâÿííûõ ìîäóëåé, ïîñòàâëÿåìûõ c çàâîäà Kodumaja

(Ýñòîíèÿ) óæå ñ ãîòîâîé âíóòðåííåé îòäåëêîé è óñòà-

íîâëåííûìè èíæåíåðíûìè ñèñòåìàìè, è íàðóæíî-

ãî ìîùíîãî êàðêàñà èç êëååíûõ äåðåâÿííûõ ýëåìåí-

òîâ ìåòðîâîé òîëùèíû â âèäå êðóïíîãàáàðèòíûõ

ôåðì, ïîñòàâëÿåìûõ ñ çàâîäà Moelven (Íîðâåãèÿ).

Íà çàâåðøàþùåì ýòàïå ñòðîèòåëüñòâà çäàíèÿ áûë

âîçâåäåí ôàñàä èç ñòåêëà è áåòîííûõ ýëåìåíòîâ.

Çäàíèå Brock Commons â Êàíàäå, ïîñòðîåííîå

äëÿ ïðîæèâàíèÿ ñòóäåíòîâ, ïðåäñòàâëÿåò ñîáîé ñî-

âìåùåíèå òåõíîëîãèé äåðåâÿííîãî ñòðîèòåëüñòâà è

îáúåìíîãî ñ èñïîëüçîâàíèåì æåëåçîáåòîíà. Ôóíäà-
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ìåíò ñîñòîèò èç áåòîíà, à äëÿ ñîçäàíèÿ óñòîé÷èâî-

ñòè çäàíèÿ êîíñòðóêöèþ ïîääåðæèâàþò æåëåçîáå-

òîííûå ñòåðæíåâûå ýëåìåíòû. Êðîìå òîãî, â òàêèõ

çíà÷èìûõ äëÿ îáåñïå÷åíèÿ áåçîïàñíîñòè ëþäåé

ýëåìåíòàõ, êàê ëèôòîâûå øàõòû è ëåñòíè÷íûå êëåò-

êè, íå îáîøëîñü áåç ïðèìåíåíèÿ ìåòàëëè÷åñêèõ

êîíñòðóêöèé. Îñòàëüíàÿ ÷àñòü çäàíèÿ âîçâåäåíà èñ-

êëþ÷èòåëüíî èç êîíñòðóêöèé ñ èñïîëüçîâàíèåì

äðåâåñèíû. Ýòà îñîáåííîñòü çäàíèÿ âìåñòå ñ áîëü-

øèì êîëè÷åñòâîì äðåâåñíûõ îòäåëî÷íûõ ìàòåðèà-

ëîâ îáåñïå÷èâàåò åãî âûñîêóþ ýêîëîãè÷íîñòü, ÷òî

íàáëþäàëîñü è ïðè ñòðîèòåëüñòâå, òàê êàê áûëî îò-

ìå÷åíî çíà÷èòåëüíîå ñíèæåíèå âûáðîñà óãëåêèñ-

ëîãî ãàçà çà ñ÷åò èñïîëüçîâàíèÿ áîëüøîãî êîëè÷å-

ñòâà äðåâåñíûõ ìàòåðèàëîâ âìåñòî òðàäèöèîííûõ.

Äåðåâÿííûé êîìïëåêñ HoHo Wien âûñîòîé 84 ì,

ïëîùàäüþ 25 òûñ. ì2 ñîñòîèò èç òðåõ êîðïóñîâ.

Â íåáîñêðåáå åñòü æèëàÿ è äåëîâàÿ çîíû, îòåëü, ðå-

ñòîðàí, ñïîðòèâíûé, êîñìåòè÷åñêèé è îçäîðîâè-

òåëüíûé öåíòðû. Îêîëî 75 % ïîñòðîéêè (êàðêàñ,

ôàñàä, ñòåíû, îòäåëêà ïîìåùåíèé) ñîñòàâëÿåò äåðå-

âî. Ïî òåõíîëîãèè äåðåâÿííîå çäàíèå âîçâîäèòñÿ

âîêðóã æåëåçîáåòîííîãî êîëîäöà ñ ëèôòîâûìè øàõ-

òàìè, ëåñòíèöàìè, êîììóíèêàöèÿìè è èíæåíåðíû-

ìè ñèñòåìàìè.

Äåñÿòèýòàæíûé æèëîé êîìïëåêñ Banyan Wharf

ñ îäíî-, äâóõ- è òðåõêîìíàòíûìè àïàðòàìåíòàìè

âûïîëíåí èç ñòàëè è ìíîãîñëîéíîé êëååíîé äðåâå-

ñèíû.

Áëàãîäàðÿ èñïîëüçîâàíèþ äåðåâÿííûõ êîíñò-

ðóêöèé îáåñïå÷èâàåòñÿ:

� ýêîëîãè÷íîñòü ñòðîèòåëüñòâà;

� óñòîé÷èâîñòü êîíñòðóêöèè çäàíèÿ;

� òåïëîóñòîé÷èâîñòü çäàíèÿ;

� ýêîíîìè÷íîñòü èçãîòîâëåíèÿ ýëåìåíòîâ;

� ñêîðîñòü ìîíòàæà.

Â öåëîì èññëåäîâàíèÿ îãíåñòîéêîñòè äåðåâÿí-

íûõ êîíñòðóêöèé íîñèëè îãðàíè÷åííûé õàðàêòåð

ïî ñðàâíåíèþ ñ òðàäèöèîííûìè ñòðîèòåëüíûìè

êîíñòðóêöèÿìè (ìåòàëëè÷åñêèå, æåëåçîáåòîííûå),

òàê êàê äåðåâÿííûå êîíñòðóêöèè ïðèìåíÿëèñü ïðè

ïðîåêòèðîâàíèè âûñîòíûõ çäàíèé êðàéíå ðåäêî.

Ýòî ñâÿçàíî òàêæå ñ îòñóòñòâèåì ñîîòâåòñòâóþùèõ

ìåòîäèê ïðîâåäåíèÿ èõ èñïûòàíèé. Â ìåæäóíàðîä-

íîé ïðàêòèêå ïðè èñïûòàíèÿõ íà îãíåñòîéêîñòü ïðè-

ìåíÿþòñÿ ñëåäóþùèå íîðìàòèâíûå äîêóìåíòû:

ISO 834-1:1999 “Fire-Resistance Tests — Elements of

Building Construction — Part 1: General Require-

ments”, ASTME 119 “Standard Test Methods for Fire

Tests of Building Construction and Materials”, ÃÎÑÒ

30247.0–94 “Êîíñòðóêöèè ñòðîèòåëüíûå. Ìåòîäû

èñïûòàíèé íà îãíåñòîéêîñòü. Îáùèå òðåáîâàíèÿ”,

ÃÎÑÒ 30247.1–94 “Êîíñòðóêöèè ñòðîèòåëüíûå.

Ìåòîäû èñïûòàíèé íà îãíåñòîéêîñòü. Íåñóùèå è

îãðàæäàþùèå êîíñòðóêöèè”, ÃÎÑÒ 30403–2012

“Êîíñòðóêöèè ñòðîèòåëüíûå. Ìåòîä èñïûòàíèé íà

ïîæàðíóþ îïàñíîñòü”, ÃÎÑÒ Ð 53309–2009 “Çäàíèÿ

è ôðàãìåíòû çäàíèé. Ìåòîä íàòóðíûõ îãíåâûõ èñ-

ïûòàíèé. Îáùèå òðåáîâàíèÿ”.

Îäíèì èç ïåðñïåêòèâíûõ íàïðàâëåíèé ïî îöåí-

êå îãíåñòîéêîñòè äåðåâÿííûõ êîíñòðóêöèé äëÿ âû-

ñîòíûõ çäàíèé ÿâëÿåòñÿ àíàëèç ïîâåäåíèÿ ôðàãìåí-

òîâ çäàíèé â óñëîâèÿõ êðóïíîìàñøòàáíûõ îãíåâûõ

èñïûòàíèé.

Âîçìîæíîñòè ïðîâåäåíèÿ êðóïíîìàñøòàáíûõ

ñïåöèàëèçèðîâàííûõ èññëåäîâàíèé ñ íàòóðíûìè

èñïûòàíèÿìè ôðàãìåíòîâ çäàíèé ïðèâëåêàþò âíè-

ìàíèå áîëüøîãî êðóãà ñïåöèàëèñòîâ â îáëàñòè êîì-

ïëåêñíîé áåçîïàñíîñòè. Â ìåæäóíàðîäíîì ìàñø-

òàáå ñóùåñòâóåò ïîòðåáíîñòü â êðóïíîìàñøòàáíûõ

ñïåöèàëèçèðîâàííûõ èñïûòàíèÿõ, ðåçóëüòàòû êîòî-

ðûõ ìîãóò èñïîëüçîâàòüñÿ ñîâìåñòíî ðàçëè÷íûìè

ñòðàíàìè. Êðóïíîìàñøòàáíîå ñïåöèàëèçèðîâàííîå

îáîðóäîâàíèå äîñòóïíî â NIST, FM Global, Êàíàä-

ñêîì íàöèîíàëüíîì íàó÷íî-èññëåäîâàòåëüñêîì ñî-

âåòå è Óíèâåðñèòåòå Êàðëòîíà â Îòòàâå, âî Ôðàíöèè,

â ßïîíèè è Àâñòðàëèè.

Ìåæäóíàðîäíûé îïûò ñâèäåòåëüñòâóåò î òîì,

÷òî âûáîð âûñîòû çäàíèÿ ïðè ïðîâåäåíèè êðóïíî-

ìàñøòàáíûõ ñïåöèàëèçèðîâàííûõ èññëåäîâàíèé ñ

íàòóðíûìè èñïûòàíèÿìè åãî ôðàãìåíòîâ èìååò ðå-

øàþùåå çíà÷åíèå. Äëÿ ìàëîýòàæíûõ çäàíèé îáåñ-

ïå÷åíèå áåçîïàñíîñòè ëþäåé îçíà÷àåò âûïîëíåíèå

óñëîâèÿ áåçîïàñíîé ýâàêóàöèè èç çäàíèÿ. Â âûñîò-

íûõ çäàíèÿõ ìíîãèå ëþäè ìîãóò îêàçàòüñÿ íàä ýòà-

æîì âîçíèêíîâåíèÿ ïîæàðà. Äëÿ çäàíèé äî 8 ýòàæåé

(âûñîòà ïîæàðíûõ ëåñòíèö) ñóùåñòâóåò âîçìîæ-

íîñòü ïîæàðîòóøåíèÿ è ñïàñåíèÿ ëþäåé ñ ïîìîùüþ

ëåñòíèö, íî ïðèìåíåíèå ýòèõ ñïîñîáîâ ñòàíîâèòñÿ

çàòðóäíèòåëüíûì, êîãäà âûñîòà çäàíèÿ óâåëè÷èâà-

åòñÿ áîëåå ÷åì íà 3 èëè 4 ýòàæà. ×åì áîëüøå âûñîòà

çäàíèÿ, òåì âûøå âåðîÿòíîñòü âîçíèêíîâåíèÿ ïî-

æàðà íà âåðõíèõ ýòàæàõ è âåðîÿòíîñòü áëîêèðîâà-

íèÿ ëþäåé íà ýòàæàõ âûøå ýòàæà âîçíèêíîâåíèÿ

ïîæàðà [10]. Ïðè ïðîåêòèðîâàíèè äåðåâÿííûõ çäà-

íèé âûñîòîé áîëåå 8 ýòàæåé òðåáóåòñÿ ïðåäóñìàò-

ðèâàòü óâåëè÷åííóþ îãíåñòîéêîñòü êîíñòðóêöèé

ïî ñðàâíåíèþ ñ íîðìàòèâíîé.

Ñóùåñòâóåò òàêæå îïàñíîñòü âåðòèêàëüíîãî ðàñ-

ïðîñòðàíåíèÿ îãíÿ ÷åðåç îêíà, ïî äåðåâÿííûì ôà-

ñàäíûì îáëèöîâêàì. Èçâåñòíî, ÷òî ìíîãèå àðõèòåê-

òîðû ðàññìàòðèâàþò äåðåâÿííûå îáëèöîâî÷íûå ïî-

êðûòèÿ êàê íåîòúåìëåìóþ ÷àñòü äåðåâÿííûõ çäàíèé,

ïî êðàéíåé ìåðå ïðè âûñîòå äî 8–10 ýòàæåé.

Êðîìå òîãî, åñëè îãîíü ðàñïðîñòðàíÿåòñÿ äî îò-

ìåòêè, êîòîðàÿ âûøå ìàêñèìàëüíîé âûñîòû ïîæàð-

íûõ ëåñòíèö, äëÿ îáåñïå÷åíèÿ áåçîïàñíîñòè ëþäåé

íåîáõîäèìû ñîîòâåòñòâóþùèå ïðåäåëû îãíåñòîé-

êîñòè êîíñòðóêöèé è çäàíèÿ.
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Òàêèì îáðàçîì, îñíîâíîå âíèìàíèå â ìåæäóíà-

ðîäíûõ èññëåäîâàíèÿõ óäåëÿåòñÿ îãíåñòîéêîñòè

äåðåâÿííûõ êîíñòðóêöèé è äåðåâÿííûõ êîíñòðóê-

òèâíûõ ýëåìåíòîâ äëÿ óçëîâ, ñîåäèíåíèé è ïîâåäå-

íèþ â óñëîâèÿõ ïîæàðà êîìïîçèòíûõ äåðåâîñîäåð-

æàùèõ ìàòåðèàëîâ äëÿ èçãîòîâëåíèÿ ôàñàäíûõ

äåðåâÿííûõ ïàíåëåé.

Â Ðîññèéñêîé Ôåäåðàöèè â ñîîòâåòñòâèè ñî ñò. 87

è òàáë. 21, 28 Òåõíè÷åñêîãî ðåãëàìåíòà î òðåáîâà-

íèÿõ ïîæàðíîé áåçîïàñíîñòè (Ôåäåðàëüíûé çàêîí

îò 22.07.2008 ã. ¹ 123-ÔÇ) èñïîëüçîâàíèå äåðåâÿí-

íûõ êîíñòðóêöèé â âûñîòíûõ çäàíèÿõ îãðàíè÷åíî.

Ìåòîäîëîãèÿ èñïûòàíèé

Â Ðîññèéñêîé Ôåäåðàöèè âîçìîæíîñòü èñïîëü-

çîâàíèÿ äðåâåñèíû â ñòðîèòåëüñòâå îïðåäåëÿåòñÿ

ãðóïïîé èñïûòàíèé, êîòîðûå ðàçäåëÿþòñÿ íà èñïû-

òàíèÿ äðåâåñèíû â êà÷åñòâå ñòðîèòåëüíîãî ìàòåðè-

àëà è â êà÷åñòâå ñòðîèòåëüíîé êîíñòðóêöèè. Ñîîò-

âåòñòâåííî, äðåâåñèíå ïðèñâàèâàåòñÿ êàê êëàññ

ïîæàðíîé îïàñíîñòè ñòðîèòåëüíûõ ìàòåðèàëîâ,

òàê è êëàññ ïîæàðíîé îïàñíîñòè ñòðîèòåëüíûõ êîí-

ñòðóêöèé [11, 12].

Â Ðîññèéñêîé Ôåäåðàöèè îñíîâíûì äîêóìåí-

òîì, ðåãëàìåíòèðóþùèì ïðîâåäåíèå èñïûòàíèé

äåðåâÿííûõ ñòðîèòåëüíûõ êîíñòðóêöèé, ÿâëÿåòñÿ

ÃÎÑÒ 30403–2012. Ïðè èñïûòàíèÿõ äðóãèõ òèïîâ

ñòðîèòåëüíûõ êîíñòðóêöèé ïðîâîäèòñÿ îöåíêà ïðå-

äåëîâ îãíåñòîéêîñòè ìåòàëëè÷åñêèõ è æåëåçîáå-

òîííûõ êîíñòðóêöèé. Òåì íå ìåíåå â ðîññèéñêèõ

íîðìàòèâíûõ äîêóìåíòàõ îòñóòñòâóþò ïîëîæåíèÿ

è òðåáîâàíèÿ, íåîáõîäèìûå äëÿ èñïûòàíèé ïîäîá-

íûõ äåðåâÿííûõ êîíñòðóêöèé.

Â ÃÎÑÒ 30247.1–94 ïðåäåëüíûì ñîñòîÿíèåì ïî

ïîòåðå íåñóùåé ñïîñîáíîñòè (R) ÿâëÿåòñÿ îáðóøå-

íèå êîíñòðóêöèè èëè âîçíèêíîâåíèå ïðåäåëüíûõ äå-

ôîðìàöèé. Êðîìå òîãî, â äàííîì äîêóìåíòå ðåãëà-

ìåíòèðóåòñÿ ïðåäåëüíîå ñîñòîÿíèå ïî òåïëîèçîëè-

ðóþùåé ñïîñîáíîñòè (I), êîòîðîå îãðàíè÷èâàåòñÿ

äîñòèæåíèåì ïðåäåëüíûõ òåìïåðàòóð íà íåîáîãðå-

âàåìîé ïîâåðõíîñòè, à òàêæå ïî ïîòåðå öåëîñòíî-

ñòè (E) ïðè âîçíèêíîâåíèè ñêâîçíûõ îòâåðñòèé è

òðåùèí, ÷òî ïðèâîäèò ê ïðîíèêíîâåíèþ ñêâîçü íèõ

ïðîäóêòîâ ãîðåíèÿ è ïëàìåíè.

Â ÃÎÑÒ Ð 53295–2009 “Ñðåäñòâà îãíåçàùèòû

äëÿ ñòàëüíûõ êîíñòðóêöèé. Îáùèå òðåáîâàíèÿ.

Ìåòîä îïðåäåëåíèÿ îãíåçàùèòíîé ýôôåêòèâíîñòè”

îïèñàí ìåòîä îïðåäåëåíèÿ âðåìåíè äîñòèæåíèÿ

ïðåäåëüíîãî ñîñòîÿíèÿ, õàðàêòåðèçóþùåãîñÿ êðè-

òè÷åñêîé òåìïåðàòóðîé âíóòðè îáðàçöà èëè íà åãî

íåîáîãðåâàåìîé ïîâåðõíîñòè.

Ìåòîä, ïðèâåäåííûé â ÃÎÑÒ 30403–2012, ïî-

çâîëÿåò îöåíèâàòü ïîâåäåíèå ñòðîèòåëüíîé êîíñò-

ðóêöèè â íàòóðíûõ óñëîâèÿõ: ÷àñòü îáðàçöà íàõîäèò-

ñÿ â îãíåâîé êàìåðå, ÷òî ñèìóëèðóåò ïîæàð, à ÷àñòü

îòäåëåíà ïåðåãîðîäêîé ñ ïðîåìîì, ÷òî ïîçâîëÿåò

îöåíèâàòü ïîâåäåíèå íåîáîãðåâàåìûõ êîíñòðóêöèé

â ñëó÷àå âîçíèêíîâåíèÿ ïîæàðà. Íà îñíîâàíèè ðå-

çóëüòàòîâ ïîäîáíûõ èñïûòàíèé ñòðîèòåëüíûì êîí-

ñòðóêöèÿì ìîæåò áûòü ïðèñâîåí êëàññ ïîæàðíîé

îïàñíîñòè.

Äîêóìåíò � Document Îñíîâíûå ïîëîæåíèÿ � Keypoints

ÃÎÑÒ Ð 57270–2016 “Ìàòåðèàëû
ñòðîèòåëüíûå. Ìåòîäû èñïûòàíèé
íà ãîðþ÷åñòü”

GOST R 57270–2016 “Building
materials. Methods for combustibility
tests”

Óñòàíàâëèâàåò ìåòîäû îïðåäåëåíèÿ ãðóïïû ñòðîèòåëüíûõ ìàòåðèàëîâ ïî ãî-
ðþ÷åñòè íà îñíîâàíèè ðÿäà ïàðàìåòðîâ: òåìïåðàòóðû äûìîâûõ ãàçîâ, ñòåïåíè
ïîâðåæäåíèÿ ïî ìàññå è äëèíå, à òàêæå ïðîäîëæèòåëüíîñòè ñàìîñòîÿòåëüíî-
ãî ãîðåíèÿ

It establishes methods to determine the combustibility of building materials based
on a number of parameters of flammability: the temperature of smoke gases,
the extent of damage by weight and length, as well as the duration of self-burning

ÃÎÑÒ Ð 51032–97 “Ìàòåðèàëû
ñòðîèòåëüíûå. Ìåòîä èñïûòàíèÿ
íà ðàñïðîñòðàíåíèå ïëàìåíè”

GOST R 51032–97 “Building mate-
rials. Spread flame test method”

Óñòàíàâëèâàåò ìåòîä îïðåäåëåíèÿ ãðóïïû ïî ðàñïðîñòðàíåíèþ ïëàìåíè íà
îñíîâàíèè îïðåäåëåíèÿ êðèòè÷åñêîé ïîâåðõíîñòíîé ïëîòíîñòè òåïëîâîãî
ïîòîêà, íåîáõîäèìîé äëÿ ãîðåíèÿ îáðàçöà

Establishes a method to determine the group of flame spread based on the determi-
nation of the critical surface density of the thermal flow necessary for the combus-
tion of the sample

ÃÎÑÒ 12.1.044–89 “Ïîæàðîâçðûâî-
îïàñíîñòü âåùåñòâ è ìàòåðèàëîâ.
Íîìåíêëàòóðà ïîêàçàòåëåé è ìåòî-
äû èõ îïðåäåëåíèÿ”

GOST 12.1.044–89 “Fire and explo-
sion hazard of substances and mate-
rials. Nomenclature of indices and
methods of their determination”

Óñòàíàâëèâàåò ìåòîäû îïðåäåëåíèÿ ãðóïïû ïî äûìîîáðàçóþùåé ñïîñîáíî-
ñòè èñõîäÿ èç ñòåïåíè ñíèæåíèÿ âèäèìîñòè ïðè äûìîîáðàçîâàíèè îáðàçöà,
ïîäâåðãàþùåãîñÿ òåðìè÷åñêîìó ðàçëîæåíèþ, à òàêæå ãðóïïû ïî òîêñè÷íîñòè
ïðîäóêòîâ òåðìè÷åñêîãî ðàçëîæåíèÿ íà îñíîâàíèè èõ âîçäåéñòâèÿ íà ïîä-
îïûòíûõ æèâîòíûõ

Establishes methods to determine the group of smoke-forming ability based on
the degree of reduced visibility in the smoke formation of a sample subjected
to thermal decomposition, as well as the toxicity group of thermal decomposition
products based on their impact on experimental animals

Òàáëèöà 1. Èñïûòàíèÿ ïî îïðåäåëåíèþ ïîæàðîîïàñíûõ õàðàêòåðèñòèê ìàòåðèàëîâ â Ðîññèéñêîé Ôåäåðàöèè

Table 1. Tests to determine the fire hazard characteristics of materials in the Russian Federation



39ÏÎÆÀÐÎÂÇÐÛÂÎÁÅÇÎÏÀÑÍÎÑÒÜ/FIRE AND EXPLOSION SAFETY 2020 ÒÎÌ 29 ¹ 2

ÁÅÇÎÏÀÑÍÎÑÒÜ ÇÄÀÍÈÉ, ÑÎÎÐÓÆÅÍÈÉ, ÎÁÚÅÊÒÎÂ

Äëÿ ðåøåíèÿ ïðîáëåìû íåîáõîäèìà îïòèìèçà-

öèÿ íîðìàòèâíûõ ïîëîæåíèé, ðåãëàìåíòèðóþùèõ

ïðîâåäåíèå èñïûòàíèé äëÿ äåðåâÿííûõ êîíñòðóê-

öèé (òàáë. 1).

Òàê, ïðè èñïûòàíèÿõ èçãèáàåìûõ êîíñòðóêöèé

ïî ÃÎÑÒ 30247.1–94 ïðåäåëüíûì ñîñòîÿíèåì ïî

ïîòåðå íåñóùåé ñïîñîáíîñòè ÿâëÿåòñÿ îáðóøåíèå

êîíñòðóêöèè èëè âîçíèêíîâåíèå ïðåäåëüíûõ äå-

ôîðìàöèé, ÷òî ìîæåò áûòü èñïîëüçîâàíî â ðàìêàõ

èññëåäîâàíèÿ äåðåâÿííûõ êîíñòðóêöèé. Èçâåñòíî,

÷òî ðàñ÷åòíûì êðèòåðèåì äëÿ îïðåäåëåíèÿ ïðåäåëà

îãíåñòîéêîñòè äðåâåñíûõ êîíñòðóêöèé (íàïðèìåð,

Äîêóìåíò,
îðãàíèçàöèÿ, ñòðàíà

Document,
organization, country

Îñíîâíûå ïîëîæåíèÿ

Keypoints

Fire Safety in Timber
Buildings — Tech-
nical Guideline for
Europe. SP Report
2010:19, Øâåöèÿ [13]

Fire Safety in Timber
Buildings — Tech-
nical Guideline for
Europe. SP Report
2010:19, Sweden [13]

Ñïðàâî÷íàÿ èíôîðìàöèÿ è ìåòîäû ïðîåêòèðîâàíèÿ äëÿ äåðåâÿííûõ çäàíèé, êîòîðûå äîëæíû
èìåòü òàêóþ æå ïîæàðíóþ áåçîïàñíîñòü, ÷òî è çäàíèÿ èç äðóãèõ ìàòåðèàëîâ.
Ñèñòåìû êëàññèôèêàöèè ïî ðåàêöèè íà âîçäåéñòâèå îãíÿ ñòðîèòåëüíûõ èçäåëèé, îãíåñòîé-
êîñòü ýëåìåíòîâ êîíñòðóêöèé, îãíåñòîéêîñòü êðîâåëü, îãíåçàùèòíûå ñâîéñòâà îáëèöîâîê.
Ïðåäåëû îãíåñòîéêîñòè èçäåëèé èç äðåâåñèíû â ñîîòâåòñòâèè ñ åâðîïåéñêîé ñèñòåìîé êëàñ-
ñèôèêàöèè: äåðåâÿííûå ïàíåëè; êîíñòðóêöèîííûå ïèëîìàòåðèàëû; êëååíûé áðóñ (Glulam);
ïàíåëè èç ìàññèâà è äåðåâÿííûå ïîëû.
Õàðàêòåðèñòèêè êëàññà K äëÿ äåðåâÿííûõ îáëèöîâîê ñ îãíåçàùèòíîé îáðàáîòêîé.
Ðàñ÷åòíûå ìåòîäû äëÿ ïðîòèâîïîæàðíûõ ïðåãðàä èç äðåâåñèíû.
Ìåòîäû ïðîâåðêè ñòðóêòóðíîé óñòîé÷èâîñòè äåðåâÿííûõ êîíñòðóêöèé â ñëó÷àå ïîæàðà
ñ ïðèìåíåíèåì êëàññèôèêàöèè ïî îãíåñòîéêîñòè ïî êðèòåðèþ R.
Îñíîâíûå òðåáîâàíèÿ ê êîìïîçèòíûì ìàòåðèàëàì.
Ðåøåíèÿ ïî ïðåäîòâðàùåíèþ ðàñïðîñòðàíåíèÿ îãíÿ ìåæäó ÷àñòÿìè çäàíèÿ

Information and design methods for wooden buildings that should have the same fire safety
as buildings made of other materials.
Systems of classification of the reaction to the impact of fire construction products, fire resistance
of elements of structures, fire resistance of roofs, fire retardant properties of cladding.
Limits of fire resistance of wood products in accordance with the European classification system:
wooden panels; structural lumber; glued beam (Glulam); panels made of wooden array and woo-
den floors.
K class characteristics for wood cladding with fire retardant treatment.
Calculated methods for fire barriers from wood.
Methods to check the structural stability of wooden structures in the event of a fire using the clas-
sification of the R criterion on fire resistance.
Basic requirements for composite materials.
Decisions to prevent the spread of fire between parts of the building

R. Gerard, D. Barber ,
A. Wolski, 2013. Fire
Safety Challenges of
Tall Wood Buildings.
Arup North America
Ltd. San Francisco,
CA, and Fire Protec-
tion Research Foun-
dation Quincy, MA,
U.S.A [14]

Âñåñòîðîííèé àíàëèç ïðîáëåì, íåîáõîäèìûé äëÿ áóäóùèõ èññëåäîâàíèé è èñïûòàíèé: èñ-
ïûòàíèÿ íà îãíåñòîéêîñòü èííîâàöèîííûõ äåðåâÿííûõ êîíñòðóêöèé è ñìåøàííûõ ðåøåíèé;
ïîëíîìàñøòàáíûå�êðóïíîìàñøòàáíûå îãíåâûå èñïûòàíèÿ ìàêåòîâ âûñîêèõ äåðåâÿííûõ
êàðêàñîâ; ýêîíîìè÷åñêèé àíàëèç äëÿ êîëè÷åñòâåííîé îöåíêè ñòðîèòåëüñòâà, ýêñïëóàòàöèè
è ñòîèìîñòè âûñîòíûõ äåðåâÿííûõ çäàíèé; ýôôåêòèâíûé îáìåí èíôîðìàöèåé î ðèñêàõ

Comprehensive analysis of the problems needed for future research and testing: test on fire resis-
tance of innovative wooden designs and mixed solutions; full-scale�large-scale fire tests of high
wooden frame layouts; economic analysis to quantify the construction, operation and cost of high-
rise wooden buildings; effective sharing of information about risks

FP Innovations, 2013,
ïðîåêò “Òåõíè÷åñêî-
ãî ðóêîâîäñòâà ïî
ïðîåêòèðîâàíèþ è
ñòðîèòåëüñòâó âûñî-
êèõ äåðåâÿííûõ çäà-
íèé â Êàíàäå”

FP Innovations, 2013,
Project “Technical
guidance for the design
and construction of
tall wooden buildings
in Canada”

Ðàçðàáîòêà “àëüòåðíàòèâíîãî ïðîåêòà”, êîòîðûé ñîîòâåòñòâóåò ìèíèìàëüíûì òðåáîâàíèÿì
ê “ïðèåìëåìûì ðåøåíèÿì” NBCC (National Building Code of Canada)

Develop an “alternative project” that meets the minimum requirements for “acceptable solutions”
NBCC (National Building Code of Canada)

Òàáëèöà 2. Çàðóáåæíûå íîðìàòèâíûå äîêóìåíòû, ðåãëàìåíòèðóþùèå ïðîèçâîäñòâî è ïðèìåíåíèå äåðåâÿííûõ ñòðîèòåëü-

íûõ êîíñòðóêöèé � Table 2. Foreign regulations for production and use of wooden building structures
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äåðåâÿííîé áàëêè) ÿâëÿåòñÿ âðåìÿ äîñòèæåíèÿ ïðå-

äåëüíîé ïëîùàäè ñå÷åíèÿ, ïðè êîòîðîì ïðî÷íîñòü

ñå÷åíèÿ ñòàíåò ðàâíîé ðàñ÷åòíîìó èçãèáàþùåìó

ìîìåíòó îò íàãðóçêè. Î÷åâèäíî, ÷òî ñîâðåìåííûå

ìåòîäû ðàñ÷åòà äîëæíû èìåòü ýêñïåðèìåíòàëüíîå

ïîäòâåðæäåíèå, ÷òî â ñâîþ î÷åðåäü òðåáóåò ðàçðà-

áîòêè ñîîòâåòñòâóþùèõ ìåòîäîâ èñïûòàíèé.

Äîñòàòî÷íî ïðîðàáîòàííûì â Ðîññèéñêîé Ôåäå-

ðàöèè ÿâëÿåòñÿ âîïðîñ îïðåäåëåíèÿ êëàññà ïîæàð-

íîé îïàñíîñòè ñòðîèòåëüíûõ ìàòåðèàëîâ, êîòîðûé

ñêëàäûâàåòñÿ èç ãðóïï ïîæàðíîé îïàñíîñòè. Ïî ñîâî-

êóïíîñòè õàðàêòåðèñòèê ìàòåðèàëîâ êîíñòðóêöèé

ïî ïîæàðíîé îïàñíîñòè óñòàíàâëèâàåòñÿ êëàññ êîí-

ñòðóêòèâíîé ïîæàðíîé îïàñíîñòè çäàíèÿ.

Â åâðîïåéñêèõ ñòðàíàõ â ðàìêàõ ïðîãðàììû “Äå-

ðåâÿííàÿ Åâðîïà” è àíàëîãè÷íûõ ïðîãðàìì ðàçðà-

áàòûâàþòñÿ ðàçëè÷íûå äîêóìåíòû, ðåãëàìåíòèðó-

þùèå ïðîèçâîäñòâî è èñïîëüçîâàíèå äåðåâÿííûõ è

êîìïîçèòíûõ ñòðîèòåëüíûõ êîíñòðóêöèé (òàáë. 2).

Ìåæäóíàðîäíûé îïûò ðåàëèçàöèè

îñíîâíûõ ïîëîæåíèé

íîðìàòèâíûõ äîêóìåíòîâ

Âîïðîñû îãíåñîõðàííîñòè äðåâåñíûõ ìàòåðèà-

ëîâ è êîíñòðóêöèé ðàññìàòðèâàþòñÿ â áîëüøîì êî-

ëè÷åñòâå çàðóáåæíûõ íàó÷íûõ ðàáîò [13–16]. Âàí-

êóâåðñêèé àðõèòåêòîð Ìàéêë Ãðèí (Michael Green)

(2012) ïðåäñòàâèë âîçìîæíûå ïðîåêòû 10-, 20- è

Èñïûòàíèÿ � Tests Îñíîâíûå ðåçóëüòàòû � Key results

Hakkarainen, 2002: êîìíàòíûå
èñïûòàíèÿ íà îãíåñòîéêîñòü
äåðåâÿííûõ êîíñòðóêöèé ñ èí-
êàïñóëÿöèåé è áåç íåå

Hakkarainen, 2002:
room tests on fire resistance of
wooden structures with and
without encapsulation

Òåìïåðàòóðà â ïîìåùåíèè âî âðåìÿ ïîæàðà âî âñåõ ñëó÷àÿõ áûëà îäèíàêîâîé,
íî èç-çà íåêàïñóëèðîâàííûõ (áåç êîíñòðóêòèâíîé îãíåçàùèòû) äåðåâÿííûõ êîí-
ñòðóêöèé íàáëþäàëñÿ ñèëüíûé âûáðîñ ïëàìåíè èç îêîí. Ýòî áûëî âûçâàíî íå-
ñãîðåâøèìè ãàçàìè, îáðàçóþùèìèñÿ â ïîìåùåíèè èç-çà íåäîñòàòêà êèñëîðîäà

The temperature in the room during the fire in all cases was the same, but from un-
encapsulated (without constructive fire protection) wood structures there was a strong
flame coming out of the windows. This was caused by unburned gases forming
indoors due to lack of oxygen

Frangi and Fontana, 2005:
èñïûòàíèÿ â Øâåéöàðèè

Frangi and Fontana, 2005:
Tests in Switzerland

Ðåçóëüòàòû, àíàëîãè÷íûå Hakkarainen, 2002.

Ïðîäåìîíñòðèðîâàíî òàêæå, ÷òî ïóòåì àäåêâàòíîé çàùèòû êîíñòðóêöèè äðåâå-
ñèíû ìîæíî äîáèòüñÿ ïîëíîãî âûãîðàíèÿ ïîæàðíîãî îòñåêà áåç ïðèìåíåíèÿ ïî-
æàðîòóøåíèÿ áåç êàêîãî-ëèáî ñóùåñòâåííîãî ïîâðåæäåíèÿ ñòðóêòóðû äðåâåñèíû.

Ñåðèÿ èñïûòàíèé, âûïîëíåííûõ ñ àêòèâèðîâàííûì ñïðèíêëåðîì, ïîäòâåðäèëà,
÷òî ñ ïîìîùüþ ñïðèíêëåðíîé ñèñòåìû ñ áûñòðûì îòêëèêîì âëèÿíèå ãîðþ÷åé
êîíñòðóêöèè íà ïîæàðíóþ áåçîïàñíîñòü êîìïåíñèðóåòñÿ è öåëè ïîæàðíîé áåç-
îïàñíîñòè ìîãóò áûòü äîñòèãíóòû è ïðè íàëè÷èè ãîðþ÷èõ äåðåâÿííûõ êîíñòðóê-
öèé. Íåñìîòðÿ íà áûñòðîå ðàçâèòèå ïîæàðà, êîíñòðóêöèÿ íå áûëà ïîâðåæäåíà,
ïîòîìó ÷òî ñïðèíêëåðíàÿ ñèñòåìà ïîòóøèëà ïîæàð íà ðàííåé ñòàäèè

Results similar to Hakkarainen, 2002.
It has also been demonstrated that by adequately protecting the wood structure, it is
possible to achieve the complete burnout of the fire compartment without the use of
firefighting, without any significant damage to the structure of the wood.
A series of tests performed with an activated sprinkler confirmed that with a rapid res-
ponse sprinkler system, the impact of combustible structures on fire safety is compen-
sated and fire safety targets can be achieved with availability of combustible wooden
structures. Despite the rapid development of the fire, the structure was not damaged
because the sprinkler system extinguished the fire at an early stage

Frangi et al., 2008:
ïîëíîìàñøòàáíîå èñïûòàíèå
3-ýòàæíîãî çäàíèÿ, èçãîòîâ-
ëåííîãî èç ïàíåëåé CLT,
â óñëîâèÿõ åñòåñòâåííîãî ïî-
æàðà; ïàíåëè CLT çàùèùåíû
îäíèì èëè äâóìÿ ñëîÿìè íåãî-
ðþ÷èõ ãèïñîêàðòîííûõ ëèñòîâ

Frangi et al., 2008:
a full-scale test of a three-storey
building made of CLT panels
was carried out in a natural fire
environment; CLT panels were
protected by one or two layers of
non-flammable drywall sheets

Èñïûòàíèÿ ïîäòâåðäèëè, ÷òî ñ ïîìîùüþ êîíñòðóêòèâíûõ ìåð ìîæíî îãðàíè÷èòü
ðàñïðîñòðàíåíèå îãíÿ â îäíîì ïîìåùåíèè äàæå ïðè íàëè÷èè äåðåâÿííûõ êîíñò-
ðóêöèé

The test confirmed that with the help of constructive measures it is possible to limit the
spread of fire in one room even if there are wooden structures

Òàáëèöà 3. Åâðîïåéñêèå èñïûòàíèÿ íà îãíåñòîéêîñòü � Table 3. European fire resistance tests
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30-ýòàæíûõ äåðåâÿííûõ çäàíèé â äîêóìåíòå

“The Case for Tall Wood Buildings — How Mass Timber

Offers a Safe, Economical, and Environmentally

Friendly Alternative for Tall Building Structures”.

Skidmore Owings è Merrill (SOM, 2013) ïîäãî-

òîâèëè òåõíèêî-ýêîíîìè÷åñêîå îáîñíîâàíèå äëÿ

42-ýòàæíîãî äåðåâÿííîãî çäàíèÿ â ×èêàãî “The Timber

Tower Research Project”, îñíîâàííîå íà àíàëèçå ñó-

ùåñòâóþùåé æåëåçîáåòîííîé áàøíè òîãî æå ðàç-

ìåðà. Â ðàáîòå ïîä÷åðêíóòà íåîáõîäèìîñòü àíàëèçà

âðåìåíè âûãîðàíèÿ è èñêëþ÷åíèÿ ðàñïðîñòðàíåíèÿ

ïîæàðà ïî ýòàæàì [10]. Ðåêîìåíäîâàíû òàêæå èñ-

ïûòàíèÿ íà âîñïëàìåíÿåìîñòü (òàáë. 3).

Áüþêåíåí (2001) â äîêóìåíòå“Structural Design

for Fire Safety” âûäåëÿåò ÷åòûðå êðèòåðèÿ, êîòîðûå

ó÷èòûâàþòñÿ ïðè îïðåäåëåíèè óðîâíÿ îãíåñòîéêî-

ñòè â çàâèñèìîñòè îò ðàçìåðà è òèïà çäàíèÿ:
� âðåìÿ áåçîïàñíîé ýâàêóàöèè;
� âðåìÿ ïðîâåäåíèÿ ñïàñàòåëüíûõ ðàáîò ïîæàð-

íûìè;
� âðåìÿ ëîêàëèçàöèè è ëèêâèäàöèè îãíÿ ïîæàð-

íûìè;
� ïîëíîå âûãîðàíèå ïîæàðíîãî îòñåêà áåç âìåøà-

òåëüñòâà ïîæàðíûõ ïîäðàçäåëåíèé.

Òàêèì îáðàçîì, åùå ðàç ïîä÷åðêíåì, ÷òî ïðè ðå-

àëèçàöèè ïðîåêòîâ ñ çàäàííûìè òåõíèêî-ýêîíîìè-

÷åñêèìè ïîêàçàòåëÿìè ðàçëè÷íûå íàöèîíàëüíûå

íîðìàòèâíûå äîêóìåíòû ïî ïîæàðíîé áåçîïàñíîñòè

ñîäåðæàò ñëåäóþùèå òðåáîâàíèÿ, íàïðàâëåííûå íà

îáåñïå÷åíèå:
� çàäàííûõ òåõíè÷åñêèìè ðåãëàìåíòàìè ïðåäåëîâ

îãíåñòîéêîñòè êîíñòðóêöèé è ñòåïåíè îãíåñòîé-

êîñòè çäàíèÿ;
� ïîæàðîáåçîïàñíîñòè, ýêâèâàëåíòíîé ñòàëüíîé èëè

áåòîííîé êîíñòðóêöèè, ñîîòâåòñòâóþùåé ñòàí-

äàðòàì;
� ôàêòè÷åñêèõ ïðåäåëîâ îãíåñòîéêîñòè (äëÿ îáåñ-

ïå÷åíèÿ áåçîïàñíîé ýâàêóàöèè è�èëè ïîæàðîòó-

øåíèÿ);
� îãíåñîõðàííîñòè äî ïîëíîãî âûãîðàíèÿ ïðè îò-

ñóòñòâèè ïîæàðîòóøåíèÿ.

Âûñîòíûå çäàíèÿ äîëæíû áûòü ñïðîåêòèðîâàíû

òàêèì îáðàçîì, ÷òîáû îáåñïå÷èòü î÷åíü íèçêóþ âåðî-

ÿòíîñòü ðàñïðîñòðàíåíèÿ ïîæàðà íà âåðõíèå ýòàæè

è î÷åíü íèçêóþ âåðîÿòíîñòü ðàçðóøåíèÿ êîíñòðóê-

öèè â ëþáîé ìîìåíò ïîæàðà, íåçàâèñèìî îò òîãî,

åñòü ëè ñïîñîáû âëèÿíèÿ íà ðàçâèòèå ïîæàðà (ïîæàð-

íûå ïîäðàçäåëåíèÿ, ñèñòåìû ïîæàðîòóøåíèÿ) [10].

Çàêëþ÷åíèå

Äëÿ ðàçðàáîòêè íîðìàòèâíûõ ïîëîæåíèé î âîç-

ìîæíîñòè èñïîëüçîâàíèÿ êîíñòðóêöèé èç äðåâåñèíû

â âûñîòíîì ñòðîèòåëüñòâå íåîáõîäèìî ïðîâåäåíèå

êðóïíîìàñøòàáíûõ ýêñïåðèìåíòîâ íà äåðåâÿííûõ

êîíñòðóêöèÿõ. Îñíîâíîé òåíäåíöèåé â äàííûõ ýêñ-

ïåðèìåíòàõ ÿâëÿåòñÿ àíàëèç ìîäåëè “âûãîðàíèÿ ïî-

æàðíûõ îòñåêîâ” è èññëåäîâàíèå ðàçðóøåíèÿ êîí-

ñòðóêöèé è âåðòèêàëüíîãî ðàñïðîñòðàíåíèÿ îãíÿ.

Íåîáõîäèìà îïòèìèçàöèÿ ìåòîäîëîãè÷åñêèõ ïîëî-

æåíèé â òåõíè÷åñêîì ðåãóëèðîâàíèè äàííîãî âîïðî-

ñà. Íà îñíîâàíèè ïîäîáíîé îïòèìèçàöèè âîçìîæíî

ðàñøèðåíèå íàó÷íî-òåõíè÷åñêîé áàçû. Íàó÷íûå ðà-

áîòû, êîòîðûå ìîãóò áûòü îñíîâîé äëÿ äàëüíåéøèõ

èññëåäîâàíèé â ýòîé îáëàñòè, óæå ïðîâîäÿòñÿ ðîñ-

ñèéñêèìè ñïåöèàëèñòàìè [17–20].

Â ñâÿçè ñ óâåëè÷åíèåì îáúåìîâ ñòðîèòåëüñòâà

ìíîãîýòàæíûõ äåðåâÿííûõ çäàíèé âàæíî òùàòåëü-

íî ó÷èòûâàòü ñâîéñòâà ãîðþ÷èõ ìàòåðèàëîâ, â ÷àñò-

íîñòè êîãäà íå ïðåäóñìîòðåíà ãåðìåòèçàöèÿ èëè

óñòðîéñòâî ñïðèíêëåðîâ. Íàïðèìåð:

� îïðåäåëèòü ïîâåäåíèå äåðåâÿííûõ êîíñòðóêöèé

(ñ ó÷åòîì ñå÷åíèÿ, ïîðîä äðåâåñèíû, ñòðóêòóðû

êîíñòðóêöèè) â óñëîâèÿõ ïîæàðà;

� èññëåäîâàòü ðàçâèòèå ïîæàðà ïðè íàëè÷èè

ïóñòîò â âåðòèêàëüíûõ è ãîðèçîíòàëüíûõ äåðå-

âÿííûõ êîíñòðóêöèÿõ;

� îïðåäåëèòü âëèÿíèå àêòèâíîé è ïàññèâíîé ïðî-

òèâîïîæàðíîé çàùèòû íà âîçìîæíîñòü ñíèæå-

íèÿ ïðåäåëîâ îãíåñòîéêîñòè êîíñòðóêöèé è ñòå-

ïåíè îãíåñòîéêîñòè çäàíèÿ;

� ïðîãíîçèðîâàòü ïðåäåëû îãíåñòîéêîñòè â ñëó÷àå

îòêàçà àêòèâíîé è ïàññèâíîé ïðîòèâîïîæàðíîé

çàùèòû;

� îïðåäåëèòü ñêîðîñòü îáóãëèâàíèÿ êàê ôóíêöèè

âîçäåéñòâèÿ îãíÿ è èññëåäîâàòü óñëîâèÿ ñàìîçà-

òóõàíèÿ îáóãëåííîé äåðåâÿííîé êîíñòðóêöèè äëÿ

ìîäåëèðîâàíèÿ ðàñ÷åòíûõ çíà÷åíèé ïîæàðà;

� ñïîñîáñòâîâàòü ñîçäàíèþ ìåæäóíàðîäíîé áàçû

äàííûõ î âðåìåíè ðàçðóøåíèÿ îáëèöîâêè è

îïðåäåëèòü õàðàêòåð ðàñïðîñòðàíåíèÿ ïîæàðà

ïî äåðåâÿííûì ôàñàäíûì îáëèöîâêàì â âûñîò-

íûõ çäàíèÿõ;

� èçó÷èòü ýêñïëóàòàöèîííûå õàðàêòåðèñòèêè è

óñòîé÷èâîñòü ðàçëè÷íûõ òèïîâ ñîåäèíåíèé â

óñëîâèÿõ ïîæàðà.
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