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09:00 ï10:00 wŜƒƛǎǘǊņŎƛƧŀ

10:00 ï11:30

Ievads

½ņƒƳŀǘŜǊƛņƭƛ κ ƪņǊǘņǎ ƭơƳŢǘƛ ƪƻƴǎǘǊǳƪŎƛƧǳ ȊņƒƳŀǘŜǊƛņƭƛ όD[¢ύ κ YǊǳǎǘŜƴƛǎƪƛ ƪņǊǘņǎ ƭơƳŢǘŀǎ ƪƻƪŀ ƪƻƴǎǘǊǳƪŎƛƧǳ 
ǇƭņǘƴŜǎ ό/[¢ύ κ Ŏƛǘƛ ƪƻƪǎƴŜǎ ƪƻƴǎǘǊǳƪŎƛƧǳ ōǹǾƛȊǎǘǊņŘņƧǳƳƛΣ ǘƻ ǳƎǳƴǎƛȊǘǳǊơōŀ ǳƴ ǑƫŢǊǎƎǊƛŜȊǳƳŀ ǇņǊƻƎưƻǑŀƴņǎ 
ņǘǊǳƳƛΣ ŀǇǊŢƫƛƴǳ ƳŜǘƻŘŜs.

YņǊǘņǎ ƭơƳŢǘƻ ƪƻƴǎǘǊǳƪŎƛƧǳ ƪƻƪŀ ōǹǾƛȊǎǘǊņŘņƧǳƳǳ όD[¢Σ /[¢ύ ŘŜƭŀƳƛƴņŎƛƧŀ ǳƎǳƴǎ ƛŜŘŀǊōŜǎ ǊŜȊǳƭǘņǘņ

tŀǇƛƭŘǳ ǳƎǳƴǎŀƛȊǎŀǊŘȊơōŀǎ ŜŦŜƪǘŀ ƴƻǘŜƛƪǑŀƴŀ ƛȊƳŀƴǘƻƧƻǘ ƒƛǇǑƪŀǊǘƻƴŀ ǇƭņǘƴŜǎ ǳΦŎΦ ¦ƎǳƴǎŀƛȊǎŀǊŘȊơōŀǎ ǎƭņƸŀ 
ƛŜǘŜƪƳŜ ǳȊ ƪƻƴǎǘǊǳƪŎƛƧǳ ȊņƒƳŀǘŜǊƛņƭǳ ǳƴ ƪņǊǘņǎ ƭơƳŢǘǳ ƪƻƴǎǘǊǳƪŎƛƧǳ ȊņƒƳŀǘŜǊƛņƭǳ ǳƎǳƴǎƛȊǘǳǊơōǳ

11:30 ï12:00
Kafijas pauze

12:00 ï13:30

Yƻƪŀ ƪƻƴǎǘǊǳƪŎƛƧǳ ƴŜǎƻǑƻ ǎŀǾƛŜƴƻƧǳƳǳ ǳƎǳƴǎƛȊǘǳǊơōŀΤ
LŜǎƪŀǘǎ  ǳȊƭŀōƻǘŀƧņǎ ƪƻƪŀ ƪƻƴǎǘǊǳƪŎƛƧǳ ǳƎǳƴǎƛȊǘǳǊơōŀǎ ŀǇǊŢƫƛƴǳ ƳŜǘƻŘŢǎ
Yƻƪŀ Ţƪǳ ƪƻƴǎǘǊǳƪŎƛƧǳ ǳƎǳƴǎŘǊƻǑơōŀǎ ǊƛǎƛƴņƧǳƳŀ ƳƻŘŜƭŢǑŀƴŀǎ ǇƛŜƳŢǊƛ

13:30 ï14:00
tǳǎŘƛŜƴǳ ǇņǊǘǊŀǳƪǳƳǎ

14:00 ï15:30

¦ƎǳƴǎŀƛȊǎŀǊŘȊƛōŀǎ ǎǘǊŀǘŢƒƛƧŀǎ ǾƛŘŢƧŀ ŀǳƎǎǘǳƳŀ ǳƴ ŀǳƎǎǘņƳ ŘŀǳŘȊǎǘņǾǳ ƪƻƪŀ ŢƪņƳ ςǳƎǳƴǎƛȊǘǳǊơōŀǎ ǳƴ ŘŜƎǘǎǇŢƧŀǎ 
ǊƻōŜȌŀǎΣ ƪƻƪŀ ƪƻƴǎǘǊǳƪŎƛƧǳ ǇŀǇƛƭŘǳ ǳƎǳƴǎ ŀƛȊǎŀǊŘȊơōŀΣ ǇŀǇƛƭŘǳ ŀƛȊǎŀǊŘȊơōŀǎ ǇŀǎņƪǳƳƛ ǳΦŎΦ
¦ƎǳƴǎŀƛȊǎŀǊŘȊơōŀǎ ǊƛǎƛƴņƧǳƳǳ ǇƛŜƳŢǊƛ ǾƛŘŢƧŀ ǳƴ ƭƛŜƭŀ ŀǳƎǎǘǳƳŀ ŘŀǳŘȊǎǘņǾǳ ƪƻƪŀ ŢƪņƳΤ
WŀǳǘņƧǳƳƛ ǳƴ ŀǘōƛƭŘŜǎ

15:30 ï16:00
WŀǳǘņƧǳƳǳ ǳȊŘƻǑŀƴŀǎ ǎŜǎƛƧŀ
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Programma



¢ŜƘƴƛǎƪņ ƛƴŦƻǊƳņŎƛƧŀ

1. LŜǊŀƪǎǘƛŜǘ ǎŀǾǳ ǾņǊŘǳΣ ǳȊǾņǊŘǳ 
2. wŜƒƛǎǘǊŢƧƛŜǘ ǎŀǾǳ ǾņǊŘǳΣ ǳȊǾņǊŘǳ ǘŢǊȊŢǘŀǾņ(chat)
3. tƛŜŜƧŀƳǎ ǘǳƭƪƻƧǳƳǎ ƭŀǘǾƛŜǑǳ ǾŀƭƻŘņ
4. WŀǳǘņƧǳƳǳ ǳȊŘƻǑŀƴŀƛ ƭƛŜǘƻƧƛŜǘ vϧ! ǎŀŘŀưǳ
5. Nelietojiet emocijas, ƴŜŎŜưƛŜǘroku
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Dr. Michael Klippel 
tŀǘǊŜƛȊŢƧņ ŘŀǊōŀ  ǾƛŜǘŀ:

Å/ơǊƛƘŜǎ ¢ŜƘƴƛǎƪņǎ ǳƴƛǾŜǊǎƛǘņǘŜǎ ƭektorsǳƴ ǇŢǘƴƛŜŎơōŀǎ ƎǊǳǇŀǎ
ζCƛǊŜand¢ƛƳōŜǊηǾŀŘơǘņƧǎ

Å[ơŘȊŘƛōƛƴņǘņƧǎ ǳƴ ƭơŘȊơǇŀǑƴƛŜƪǎ ǳƎǳƴǎŀƛȊǎŀǊŘȊơōŀǎ ƪƻƴǎǳƭǘņŎƛƧǳ ǳƴ 
ǇǊƻƧŜƪǘŢǑŀƴŀǎ ǇŀƪŀƭǇƻƧǳƳǳ ǳȊƸŢƳǳƳŀƳ
IGNISςFireDesignConsulting

RǎǳƳņ ǇŀǊ ƭŜƪǘƻǊǳ
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IGNISǳȊƸŢƳŢƧŘŀǊōơōŀǎ ǾƛǊȊƛŜƴƛ
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IGNIS-ÓÅÍÉÎàÒÉ

)ÚÇÌĂÔĂÂÁ ÕÎ ÁÐÍàÃĂÂÁÓ

IGNIS-2ĂËÉ

,ÉÅÔÏÊÕÍÐÒÏÇÒÁÍÍÁÓ ÕÎ ÍÏÂĂÌàÓ ÁÐÌÉËàÃÉÊÁÓ

5ÇÕÎÓÁÉÚÓÁÒÄÚĂÂÁÓ ÉÎĿÅÎÉÅÒÉÊÁ ÕÎ ÐÒÉÎÃÉÐÉ

SËÕ ÐÒÏÊÅËÔóĤÁÎÁ ÕÎ ÂıÖÎÉÅÃĂÂÁ

5ÇÕÎÓÉÚÔÕÒĂÂÁÓ ÔÅÓÔóĤÁÎÁ
4ÅÓÔÕ ÖÅÉËĤÁÎÁ ÕÎ ËÏÎÓÕÌÔàÃÉÊÁÓ

5ÇÕÎÓÄÒÏĤÏ ËÏÎÓÔÒÕËÃÉÊÕ ÐÒÏÊÅËÔóĤÁÎÁ

0ÒÏÊÅËÔóĤÁÎÁ ÕÎ ÓÔÁÎÄÁÒÔÉÚàÃÉÊÁ

"ıÖÉÚÓÔÒàÄàÊÕÍÕ ÁÔÔĂÓÔĂÂÁ

+ÏÎÓÕÌÔàÃÉÊÁÓ ÕÎ ÂıÖÉÚÓÔÒàÄàÊÕÍÕ ÔÅÓÔóĤÁÎÁ



±Ŝƛƪǘƻ ǳƎǳƴǎƛȊǘǳǊơōŀǎ ǘŜǎǘǳ ƪƭņǎǘǎ

Sprinkleri CŀǎņŘŜǎ

5ŜƎǘǎǇŢƧơƎŀǎ ǾƛǊǎƳŀǎ
YƻƴǎǘǊǳƪŎƛƧǳ ƴŜǎƻǑƛŜ ǎŀǾƛŜƴƻƧǳƳƛZơưǘŀǇŀǎ ǎŀǾƛŜƴƻƧǳƳƛ

/[¢ ǇņǊǎŜƎǳƳǎςƭƛŜƭŀ ƛȊƳŢǊŀ ǘŜǎǘǎ
scale

bƻǊƻōŜȌƻƧƻǑņǎ ŦǳƴƪŎƛƧŀǎ ǘŜǎǘǎς
ƭƛŜƭŀ ƛȊƳŢǊŀ ǘŜǎǘǎ

±ŀƛǊņƪ ƴŜ ƪņ 1300ǳƎǳƴǎƛȊǘǳǊơōŀǎ ǘŜǎǘǳ ǇƛŜǊŜŘȊŜ ǇŢŘŢƧƻ мр ƎŀŘǳ ƭŀƛƪņ
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November 2022

ENΧίίΫȤΧȤΨ

IGNISǇƛŜƴŜǎǳƳǎ ǳȊǎƪŀƛǘơǘŀƧƻǎ ŘƻƪǳƳŜƴǘƻǎ

IGNISun partneru pienesums ǎǘŀƴŘŀǊǘƛȊņŎƛƧņ,ǾŀŘƭơƴƛƧņƳunǊƻƪŀǎƎǊņƳŀǘņƳ:

7EMiepirkumsα!ǇƳņŎơōǳǎŜƳƛƴņǊǳŎƛƪƭǎ άaƻŘŜǊƴƻkokakonstrukcijuǇǊƻƧŜƪǘŢǑŀƴŀunǳƎǳƴǎŀƛȊǎŀǊŘȊơōŀέIDNr. EM 2021/42

ÅENмффрπмπн (Eirokodekss5, ǳƎǳƴǎ Řŀưŀ), DINпмлнπпΣDIN18234

Å"Firesafetyin timber buildingsςtechnicalguidelinefor Europeη-Yƻƪŀ Ţƪǳ ǳƎǳƴǎŘǊƻǑơōŀǎ ǘŜƘƴƛǎƪņǎ 
ǾŀŘƭơƴƛƧŀǎ 9ƛǊƻǇŀƛ

ÅCOSTFP1404 ±ŀŘƭơƴƛƧŀǎ, Lignum -ƪƻƪŀ Ţƪǳ ǇǊƻƧŜƪǘŢǑŀƴŀǎ ǾŀŘƭơƴƛƧŀǎ ~ǾŜƛŎŜƛ

Åζ¢ƘŜCLTIŀƴŘōƻƻƪη /[¢ ǊƻƪŀǎƎǊņƳŀǘŀ ½ǾƛŜŘǊƛƧņ,ζ.ǳƛƭŘƛƴƎwith CLTη ǘŜƘƴƛǎƪņ ƭƛǘŜǊŀǘǹǊŀ ǇŀǊ /[¢ 
±ņŎƛƧņ

ÅDaudzasŘƻƪǘƻǊŀ ŘƛǎŜǊǘņŎƛƧŀǎǳƴ ǇŢǘƴƛŜŎơōŀǎ ǇǊƻƧŜƪǘƛ ǇŀǊζkoku un uguniηΣ ƪŀǎ ǾŜƛƪǘƛ /ơǊƛƘŜǎ 
¢ŜƘƴƛǎƪŀƧņ ǳƴƛǾŜǊǎƛǘņǘŢΣ aƛƴƘŜƴŜǎ ¢ŜƘƴƛǎƪŀƧņ ŀǳƎǎǘǎƪƻƭņun¢ŀƭƭƛƴŀǎ ¢ŜƘƴƛǎƪŀƧņ ǳƴƛǾŜǊǎƛǘņǘŢ



LƪŘƛŜƴņ ǎƴƛŜƎǘƛŜ  ǇŀƪŀƭǇƻƧǳƳƛ
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EMiepirkumsα!ǇƳņŎơōǳǎŜƳƛƴņǊǳŎƛƪƭǎ άaƻŘŜǊƴƻkokakonstrukcijuǇǊƻƧŜƪǘŢǑŀƴŀunǳƎǳƴǎŀƛȊǎŀǊŘȊơōŀέIDNr. EM 2021/42

1. YƻƴǎǘǊǳƪŎƛƧǳ ǳƎǳƴǎƛȊǘǳǊơōŀǎ ǇǊƻƧŜƪǘŢǑŀƴŀ(ƳƻŘŜƭŢǑŀƴŀ ǳƴ άƎǳŘǊņ ǘŜǎǘŢǑŀƴŀέύ

2. Yƻƪŀ ǳƴ ƪƻƪŀ ƪƻƳǇƻȊơǘŀ ƪƻƴǎǘǊǳƪŎƛƧǳ YǾŀƭƛǘņǘŜǎ ǾŀŘơōŀ

3. LȊǎǘǊņŘņƧǳƳǳ ƻǇǘƛƳƛȊņŎƛƧŀ

4. ¦Ǝǳƴǎ ŀǘǘơǎǘơōŀǎ ŘƛƴŀƳƛƪŀǎ ŀǇǊŢƫƛƴƛ, ǳȊǘǾŜǊƻǘ ƪƻƪŀ ƪƻƴǎǘǊǳƪŎƛƧŀǎ ƪņάugunsslodziέ

5. wƛǎƪǳ ƴƻǾŢǊǘŢƧǳƳǎ/ ǇƛŜưŀǳƧŀƳƻ ƴƻǾƛǊȌǳ ƛȊǾŢǊǘŢƧǳƳǎ

6. {ƛǎǘŢƳŀǎ ǊƻōǳǎǘǳƳǎ

7. tņǊǎƪŀǘƛ Ǉŀ ¦ƎǳƴǎŀƛȊǎŀǊŘȊơōŀǎ ƛƴȌŜƴƛŜǊƛƧŀǎ ŘƛǎŎƛǇƭơƴņƳ

8. 5ŜǘŀƭƛȊņŎƛƧŀ



9ƪǎǇŜǊǘǳ ȊƛƴņǑŀƴǳ ǇƛŜƭƛŜǘƻƧǳƳǎ// ōǹǾǇǊƻƧŜƪǘǳ ƛȊƭŀǎŜ

Melburna: Ballarat Govhub Ǜka

Dubaja:AustrǕlijas paviljons, Expo 2021Londona: Biroju Ǜka

Sidneja: Atlassian tornis

Roterdama: SAWA

Luksemburga: Skypark Biznesa centrs
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[ŀƛǇƴƛ ƭǹƎǘƛ ŀǇƳŜƪƭŢǘ: www.menti.com
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Yŀǎ Ŝǎŀǘ WǹǎΚ

http://www.menti.com/


ÅIevads
Å½ņƒƳŀǘŜǊƛņƭƛ κ ƪņǊǘņǎ ƭơƳŢǘƛ ƪƻƴǎǘǊǳƪŎƛƧǳ ȊņƒƳŀǘŜǊƛņƭƛ όD[¢ύ κ ƪǊǳǎǘŜƴƛǎƪƛ 
ƪņǊǘņǎ ƭơƳŢǘŀǎ ƪƻƪŀ ƪƻƴǎǘǊǳƪŎƛƧǳ ǇƭņǘƴŜǎ ό/[¢ύ κ Ŏƛǘƛ ƪƻƪǎƴŜǎ ƪƻƴǎǘǊǳƪŎƛƧǳ 
ōǹǾƛȊǎǘǊņŘņƧǳƳƛΣ ǘƻ ǳƎǳƴǎƛȊǘǳǊơōŀ ǳƴ ǑƫŢǊǎƎǊƛŜȊǳƳŀ ǇņǊƻƎưƻǑŀƴņǎ 
ņǘǊǳƳƛΣ ŀǇǊŢƫƛƴǳ ƳŜǘƻŘŜǎΦ
ÅYņǊǘņǎ ƭơƳŢǘƻ ƪƻƴǎǘǊǳƪŎƛƧǳ ƪƻƪŀ ōǹǾƛȊǎǘǊņŘņƧǳƳǳ όD[¢Σ /[¢ύ ŘŜƭŀƳƛƴņŎƛƧŀ 
ǳƎǳƴǎ ƛŜŘŀǊōŜǎ ǊŜȊǳƭǘņǘņ
ÅtŀǇƛƭŘǳ ǳƎǳƴǎŀƛȊǎŀǊŘȊơōŀǎ ŜŦŜƪǘŀ ƴƻǘŜƛƪǑŀƴŀΣ ƛȊƳŀƴǘƻƧƻǘ ƒƛǇǑƪŀǊǘƻƴŀ 
ǇƭņǘƴŜǎ ǳΦŎΦ ǳƎǳƴǎŀƛȊǎŀǊŘȊơōŀǎ ǎƭņƸŀ ƛŜǘŜƪƳŜ ǳȊ ƪƻƴǎǘǊǳƪŎƛƧǳ 
ȊņƒƳŀǘŜǊƛņƭǳ ǳƴ ƪņǊǘņǎ ƭơƳŢǘǳ ƪƻƴǎǘǊǳƪŎƛƧǳ ȊņƒƳŀǘŜǊƛņƭǳ ǳƎǳƴǎƛȊǘǳǊơōǳ
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Agenda/ 10:00π11:30
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¦ƴ ŘŜƎǑŀƴŀǎ ƭŀƛƪŀ t (inmm/min)
ŀǘǘƛŜŎơōŀ

5ŜƎǑŀƴŀǎ 
laiks
t = 63min

!ǘƭƛƪǳǑŀƛǎ 
ǑƫŢǊǎƎǊƛŜȊǳƳǎ

tņǊƻƎưƻǘŀƛǎ 
ǎƭņƴƛǎ

Yƻƪŀ ơǇŀǘƴơōŀǎ ŘŜƎƻǘ

ÅtƛǊƻƭơȊŜ: YŀǊǎǘǳƳŀ ƛŜŘŀǊōŜǎ ƛȊǊŀƛǎơǘŀ ƪƻƪǎƴŜǎ ƴƻņǊŘơǑŀƴņǎΣ ƪǳǊŀǎ 

ǊŜȊǳƭǘņǘņ ǊƻŘŀǎ ǎŀŘŜƎǑŀƴŀǎ ƎņȊŜǎun kuru pavada masas zudums (ǎņƪƻǘ 

no aptuveni250ϲC)

ÅtņǊƻƎưƻǑŀƴņǎ ņǘǊǳƳǎb:

PƃrogƦojuma dziƦumadchar
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b=
dchar

t

b=
dchar =

50mm
=0.8mm min  

t 63min



Å!ǘƪŀǊơƎǎ ƴƻ ǳƎǳƴǎ ƛŜŘŀǊōŜǎ 
ƳƻŘŜưŀ

Á bŜƳŀƛƴơƎŀ ǾŢǊǘơōŀ ISO-

ǳƎǳƴǎ ƛŜŘŀǊōŜǎ ƎŀŘơƧǳƳņ

Å!ǘƪŀǊơƎǎ ƴƻ ƪƻƪŀ ǎǳƎŀǎ
Á Eglei: bå0.7 mm/Min.

ÅNeliela ietekme no koksnes 

ƳƛǘǊǳƳŀ ǳƴ ōƭơǾǳƳŀ

tņǊƻƎưƻƧǳƳŀ ŘȊƛưǳƳǎ(mm)

¦Ǝǳƴǎ ǘŜǎǘǳ ǾƛŘŢƧņǎ ǾŢǊǘơōŀǎ

Uguns iedarbes ilgums (min)

A. Frangi,M. Fontana:ά/ƘŀǊǊƛƴƎrates and temperatureprofilesof woodǎŜŎǘƛƻƴǎέΣ
FireandMaterials2003;27:91ς102,DOI:10.1002/fam.819.

tņǊƻƎưƻǑŀƴņǎ ņǘǊǳƳǎ
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±ƛŜƴǾƛǊȊƛŜƴŀ ǇņǊƻƎưƻǑŀƴņǎ: ǇņǊƻƎưƻǑŀƴņǎ ņǘǊǳƳǎb0

dchar,0 =b0Öt

tņǊƻƎưƻǑŀƴņǎ
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tņǊƻƎưƻǑŀƴņǎ 

Atlikuġais 

ġƣƉrsgriezums

PƃrogƦotais 
slƃnis

16EM iepirkums ĂApmǕcǭbuseminǕrucikls ñModernokoka konstrukciju projektǛġanaun ugunsaizsardzǭbaòID Nr. EM 2021/42

GLT sija



PieǺemtǕ pǕrogǸoġanǕs: PieǺemtais pǕrogǸoġanǕs Ǖtrums bn

Ekvivalentais atlikuġais ġǵǛrsgriezums

dchar,n =bnÖt

tņǊƻƎưƻǑŀƴņǎ
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tņǊƻƎưƻǑŀƴņǎ ņǘǊǳƳƛ ǎŀǎƪŀƸņ ŀǊ ENмффрπмπнΥнллп
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9ƛǊƻǇŀǎ ǇņǊƻƎưƻǑŀƴņǎ ƳƻŘŜƭƛǎ

a)±ƛŜƴǾƛǊȊƛŜƴŀ ǇņǊƻƎưƻǑŀƴņǎb)5ƛǾǾƛǊȊƛŜƴǳ ǇņǊƻƎưƻǑŀƴņǎ

Key: 1 Fireexposedside
2 Residualcross-section

dchar ,n =bnÖt

(2) Wŀ ƪƻƪŀ ƪƻƴǎǘǊǳƪŎƛƧŀǎ ǇņǊƻƎưƻǑŀƴņǎ ƴƻǘƛŜƪ ŘŀȌņŘņǎ ŘŜƎǑŀƴŀǎ ŦņȊŢǎ όŘŀōơƎņǎ 
ǳƎǳƴǎƛŜŘŀǊōŜǎ ƳƻŘŜƭƛǎύΣ ǘŀŘ 9ƛǊƻǇŀǎ ǇņǊƻƎưƻǑŀƴņǎ ƳƻŘŜƭƛ ŘǊơƪǎǘ ƛȊƳŀƴǘƻǘΣ ƪŀǘǊŀƛ 
ŘŜƎǑŀƴŀǎ ŦņȊŜƛ ŀǘǎŜǾƛǑƫƛ ǳƴ ǊŜȊǳƭǘņǘǳ ƪƻƳōƛƴŢ ǎŜŎơƎƛ ŀǘōƛƭǎǘƻǑƛ ŘŜƎǑŀƴŀǎ ŦņȊŜƛ.
LŜŘƻƳņǘŀƛǎ ǇņǊƻƎưƻǑŀƴņǎ ŘȊƛưǳƳǎ

LŜŘƻƳņǘŀƛǎ ǇņǊƻƎưƻǑŀƴņǎ ŘȊƛưǳƳǎmm;

LŜŘƻƳņǘŀƛǎ ŀǇǊŢƫƛƴŀ ǇņǊƻƎưƻǑŀƴņǎ 
ņǘǊǳƳǎ mm/min;

!Ǉƭǹƪƻǘņǎ ǳƎǳƴǎƛŜŘŀǊōŜǎ 
ŦņȊŜǎ ƛƭƎǳƳǎ, in min.

dchar ,n

n

t

(1)9ƛǊƻǇŀǎ ǇņǊƻƎưƻǑŀƴņǎ ƳƻŘŜƭƛ ƛŜǘŜƛŎŀƳǎ ǇƛŜƭƛŜǘƻǘ ǘƛƪŀƛ standarta ugunsiedarbju 
ƳƻŘŜưƻǎ.

Jaunumi no prENмффрπмπнΥнлнм
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LŜŘƻƳņǘŀƛǎ ŀǇǊŢƫƛƴŀ ǇņǊƻƎưƻǑŀƴņǎ ņǘǊǳƳǎ
ki

bn =Ôki Öb0
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aƻŘƛŦƛƪņŎƛƧǳ 
koeficients

Nosaukums Atsauces

Ὧ ~ƫƛŜŘǊǳ ǾƛǊȊƛŜƴŀ ƪƻŜŦƛŎƛŜƴǘǎ5.4.2.2 (4)

Ὧ Spraugu koeficients 5.4.2.2 (6)

Ὧ Biezuma koeficients 5.4.2.2 (8)

Ὧ Konversijas koeficients 5.4.2.2 (5), 7.2.2 (2)

Ὧȟȟ ¦Ǝǳƴǎ ƛŜŘŀǊōŜƛ Ǉŀƪưŀǳǘņǎ ǇǳǎŜǎ ƪƻƳōƛƴŢǘŀƛǎ ǑƫŢǊǎƎǊƛŜȊǳƳŀ ǳƴ ƪƻƴǾŜǊǎƛƧŀǎ 
koeficients

5.4.2.2 (7), 7.2.2 (12)

Ὧȟȟ YƻƴǎǘǊǳƪŎƛƧŀǎ ǎņƴŀ ƪƻƳōƛƴŢǘŀƛǎ ǑƫŢǊǎƎǊƛŜȊǳƳŀ ǳƴ ƪƻƴǾŜǊǎƛƧŀǎ ƪƻŜŦƛŎƛŜƴǘǎ5.4.2.2 (7), 7.2.2 (12)

Ὧ .ƭơǾǳƳŀ ƪƻŜŦƛŎƛŜƴǘǎ 5.4.2.2 (9)

Ὧ !ƛȊǎŀǊŘȊơōŀǎ ƪƻŜŦƛŎƛŜƴǘǎ ǇǊƛŜƪǑ  нΦ ŦņȊŜǎ5.4.2.2 (10)-(12)

Ὧ tŢŎ-ŀƛȊǎŀǊŘȊơōŀǎ ƪƻŜŦƛŎƛŜƴǘǎ ǇǊƛŜƪǑ  оΦ ŦņȊŜǎ5.4.2.2 (13)

Ὧȟ tŢŎ-ŀƛȊǎŀǊŘȊơōŀǎ ƪƻŜŦƛŎƛŜƴǘǎ ǇǊƛŜƪǑ  оΦ ŦņȊŜǎ ǳƎǳƴǎ ƛŜŘŀǊōŜǎ ǇŀƪưŀǳǘŀƧŀƛ ǇǳǎŜƛ7.2.4 Tabula 7.6

Ὧȟ tŢŎ-ŀƛȊǎŀǊŘȊơōŀǎ ƪƻŜŦƛŎƛŜƴǘǎ ǇǊƛŜƪǑ  оΦ ŦņȊŜǎ ƪƻƴǎǘǊǳƪŎƛƧŀǎ ǎņƴŀƳ7.2.4 Tabula 7.6

Ὧ ƪƻƴǎƻƭƛŘņŎƛƧŀǎ ƪƻŜŦƛŎƛŜƴǘǎ пΦ ŦņȊŜƛ5.4.2.2 (14)



AprǛǵina pǕrogǸoġanǕs Ǖtrumi ïbǕzes vǛrtǭbasbn =Ôki Öb0

ki
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a) Konstrukcijas no skujkoka (1) (3) (4) 0,65

b) Konstrukcijas no lapkoka (1)
5ƛȌǎƪņōŀǊŘƛǎ όрύ
tŀǊŀƭŢƭƛ ƭơƳŢǘǳ ŘƛȌǎƪņōŀǊȌŀ ŦƛƴƛŜǊǎƪŀƛŘǳ ȊņƒƳŀǘŜǊƛņƭƛ ό[±[ύ όрύ
Osis (6)
Ozols (7)

0,70
0,65
0,60
0,50

Ŏύ YƻƴǎǘǊǳƪŎƛƧǳ ǇƭņǘƴŜǎ όнύ
aŀǎơǾƪƻƪŀ ŀǇŘŀǊŜǎ ŘŢưƛΣ ǾƛŜƴǎƭņƸŀ ƳŀǎơǾƪƻƪŀ ǇƭņǘƴŜǎ
[±[ ǇƭņǘƴŜǎ όоύΣ ǎƪŀƛŘǳǇƭņǘƴŜǎΣ ǑƫƛŜŘǊǳǇƭņǘƴŜǎ
h{.Σ ǾŀƛǊņƪǎƭņƸǳ ƳŀǎơǾƪƻƪŀ ǇƭņǘƴŜǎ
{ŀǇƭņƪǎƴƛǎ

0,65
0,65
0,90
1,00

όмύ Yƻƪŀ ƪƻƴǎǘǊǳƪŎƛƧǳ ŜƭŜƳŜƴǘƛ ǎŀǎƪŀƸņ ŀǊ тΦмΦм όрύΣ ŀǇŀƪǑƎǊǳǇŀǎ ƪƻƪŀ ƪƻƴǎǘǊǳƪŎƛƧǳ ŜƭŜƳŜƴǘƛ
όнύ YƻƴǎǘǊǳƪŎƛƧǳ ǇƭņǘƴŜǎ ǎŀǎƪŀƸņ ŀǊ тΦмΦм όрύΣ ŀǇŀƪǑƎǊǳǇŀǎ ǇƭņǘƴŜǎ
όоύ [±[ ǳƴ D[±[ ŀǊ ǊŀƪǎǘǳǊơƎƻ ōƭơǾǳƳǳ җ пул ƪƎκƳ3

(4) Tabula B.2 no EN 14081-1
(5) FASY no EN 14081-1
(6) FXEX no EN 14081-1
(7) QCXA, QCXE, QCXR no EN 14081-1

T.9ƴƎŜƭΣ ŜǘΦ ŀƭΦΣ ά¢LaǇǳƭǎ DǊǳƴŘƭŀƎŜƴŦƻǊǎŎƘǳƴƎ ȊǳƳ .ǊŀƴŘǎŎƘǳǘȊ im 
Holzbau-Abbrandraten,SchutzzeitenvonBekleidungenund 

NachbrandverhaltenvonIƻƭȊέΣBautechnik97 (2020), Sonderheft
Holzbau,Ausgabe,DOI:10.1002/bate.202000043.



bŜŀƛȊǎŀǊƎņǘŀǎ ƪƻƪŀ ƪƻƴǎǘǊǳƪŎƛƧŀǎ

bn  =b0ÖkgdÖkg ÖkhÖknÖkr

bn=b0Ökn
Sijas

aŀǎơǾƪƻƪŀ ǳƴ 

ƭơƳŢǘƛŜ 

ȊņƒƳŀǘŜǊƛņƭƛ

bn=0,65Ö1,23=0,8 mm/min

bn=0,65Ö1,08=0,7 mm/min

tƭņǘƴŜǎ(aŀǎơǾƪƻƪŀ ǳƴ ƭơƳŢǘƛŜ ȊņƒƳŀǘŜǊƛņƭƛ

, LVL,CLT)

bn =b0Ökg

ÅSpraugasҖ2 mm

ÅSpraugas2..5mm

Jaunumi noprENмффрπмπнΥнлнм
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tƭņǘƴŜǎόaŀǎơǾƪƻƪŀ ǳƴ ƭơƳŢǘƛŜ ȊņƒƳŀǘŜǊƛņƭƛ

, LVL,CLT)

bn =0,65Ö1=0,65 mm/min

bn =0,65Ö1,2=0,78 mm/min



tņǊƻƎưƻǘŀƛǎ ǎƭņƴƛǎ ŀƛȊǎŀǊƎņ ŀǘƭƛƪǳǑƻ 

ǑƫŢǊǎƎǊƛŜȊǳƳǳ ƴƻ ƪŀǊǎǘǳƳŀ

!ǘƭƛƪǳǑŀƛǎ 
ǑƫŢǊǎƎǊƛŜȊǳƳǎ

-άaukstsά

-ƴŜǎƻǑŀƛǎ

Quelle:proHolz,mǎǘŜǊǊŜƛŎƘ

x

Depthx (mm)

Yƻƪŀ ǳȊǾŜŘơōŀ ŘŜƎƻǘ
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ÅbƻǘƛƪǳƳǳ ǎŜŎơōŀ: ƪŀǊǎǘǳƳƧǳǘơƎŀƛǎ ǇņǊƪƭņƧǳƳǎ ǊŜŀƒŢ ŀǇǘǳǾŜƴƛ ǇƛŜ

200ϲC piebriestot 30 ƭơŘȊ60reizesun veidojot kompaktu 

ƪŀǊǎǘǳƳƛȊƻƭņŎƛƧŀǎ ǎƭņƴƛ.

Laiks (min)

T
e
m
p
e
r
a
t
Ƹ
r
a

(Á
C

)

YŀǊǎǘǳƳƧǳǘơƎƻ ŀƛȊǎŀǊƎǇņǊƪƭņƧǳƳǳ ǎƛǎǘŢƳŀ ǘŢǊŀǳŘŀ ƪƻƴǎǘǊǳƪŎƛƧǳ ŜƭŜƳŜƴǘƛŜƳ
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ÅbƻǘƛƪǳƳǳ ǎŜŎơōŀΥ ƪŀǊǎǘǳƳƧǳǘơƎŀƛǎ ǇņǊƪƭņƧǳƳǎ ǊŜŀƒŢ ŀǇǘǳǾŜƴƛ ǇƛŜ  нллϲC 

ǇƛŜōǊƛŜǎǘƻǘ ол ƭơŘȊ сл ǊŜƛȊŜǎ ǳƴ ǾŜƛŘƻƧƻǘ ƪƻƳǇŀƪǘǳ ƪŀǊǎǘǳƳƛȊƻƭņŎƛƧŀǎ ǎƭņƴƛΦ

Laiks (min)

T
e
m
p
e
r
a
t
Ƹ
r
a

(Á
C

)

YŀǊǎǘǳƳƧǳǘơƎƻ ŀƛȊǎŀǊƎǇņǊƪƭņƧǳƳǳ ǎƛǎǘŢƳŀ ǘŢǊŀǳŘŀ ƪƻƴǎǘǊǳƪŎƛƧǳ ŜƭŜƳŜƴǘƛŜƳ
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ÅbƻǘƛƪǳƳǳ ǎŜŎơōŀΥ ƪŀǊǎǘǳƳƧǳǘơƎŀƛǎ ǇņǊƪƭņƧǳƳǎ ǊŜŀƒŢ ŀǇǘǳǾŜƴƛ ǇƛŜ  нллϲC 

ǇƛŜōǊƛŜǎǘƻǘ ол ƭơŘȊ сл ǊŜƛȊŜǎ ǳƴ ǾŜƛŘƻƧƻǘ ƪƻƳǇŀƪǘǳ ƪŀǊǎǘǳƳƛȊƻƭņŎƛƧŀǎ ǎƭņƴƛΦ

Laiks (min)
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a

(Á
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)

YŀǊǎǘǳƳƧǳǘơƎƻ ŀƛȊǎŀǊƎǇņǊƪƭņƧǳƳǳ ǎƛǎǘŢƳŀ ǘŢǊŀǳŘŀ ƪƻƴǎǘǊǳƪŎƛƧǳ ŜƭŜƳŜƴǘƛŜƳ
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άaƻŘŜǊƴƛŜ ŎƛƭǾŢƪǳ ǊŀŘơǘƛŜ ƪŀǊǎǘǳƳƧǳǘơƎƛŜ 
ŀƛȊǎŀǊƎƳŀǘŜǊƛņƭƛ ǘŢǊŀǳŘŀ ƪƻƴǎǘǊǳƪŎƛƧņƳ ǇŀǑƻǎ 
ǇŀƳŀǘƻǎ ƛǊ ƳŢƒƛƴņƧǳƳǎ ŀǘŘŀǊƛƴņǘ ǘƻΣ ƪƻ ƪƻƪǎ 
ŘŀǊŀ ŘŀōơƎƛΦέ

άhǾŜǊǾƛŜǿof designissuesfor tall timberōǳƛƭŘƛƴƎǎέΣI.Smith,A. Frangi, Structural 
Engineering International 2008; 18: 141ς147, DOI:10.2749/101686608784218833.

YŀǊǎǘǳƳƧǳǘơƎņǎ ŀƛȊǎŀǊƎǇņǊƪƭņƧǳƳǳ ǎƛǎǘŢƳŀǎ
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wƛōƻǘņǎ ƪƻƪŀ ǇņǊǎŜƎǳƳŀ ǇƭņǘƴŜǎ ŀǘƭƛƪǳǑŀƛǎ ǑƫŢǊǎƎǊƛŜȊǳƳǎǇŢŎ
30min. ISOstandarta uguns iedarbes

bŜƭƛŜƭǳ ǑƫŢǊǎƎǊƛŜȊǳƳǳ ơǇŀǘƴơōŀǎ ŘŜƎƻǘ
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ÁbƻǾŢǊƻƧǳƳƛ
Á Wŀ Ǉƭņƴƛ ǳȊ ƪŀƴƛǘƛ ƴƻǾƛŜǘƻǘƛ ƪƻƪŀ ƪƻƴǎǘǊǳƪŎƛƧǳ ŜƭŜƳŜƴǘƛ ƛǊ Ǉŀƪưŀǳǘƛ ǳƎǳƴǎ ƛŜŘŀǊōŜƛ ƴƻ ǘǊƛƳ ǇǳǎŢƳΣ ǘƻ ŀǘƭƛƪǳǑŀƛǎ ǑƫŢǊǎƎǊƛŜȊǳƳǎ

ǾŜƛŘƻƧŀǎ ƴŜǊŜƎǳƭņǊǎ ǳƴ ǇņǊƻƎưƻƧǳƳŀ ŘȊƛưǳƳǎ ƛǊ ŘŀǳŘȊ ƭƛŜƭņƪǎΣ ƴŜƪņ ǘŀǎ ōǹǘǳ ƳŀǎơǾņƳ ƪƻƪŀ ƪƻƴǎǘǊǳƪŎƛƧņƳ

Á{ŜŎƛƴņƧǳƳǎ
Á bƻ ǳƎǳƴǎŀƛȊǎŀǊŘȊơōŀǎ ǾƛŜŘƻƪưŀΣ Ǉƭņƴǳ ƪƻƪŀ ƪƻƴǎǘǊǳƪŎƛƧǳ ǇŀƪưŀǳǑŀƴŀ ǳƎǳƴǎ ƛŜŘŀǊōŜƛ ƴƻ ǘǊƛƳ 

ǇǳǎŢƳ ƛǊ ƴŜǾŢƭŀƳŀ

5ƻōǘƻ ǳƴ Ǌƛōƻǘƻ ǇņǊǎŜƎǳƳŀ ǇƭņǘƸǳ ŘŜƎǑŀƴŀǎ ơǇŀǘƴơōŀǎ
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5ƻōǘƻ ǳƴ Ǌƛōƻǘƻ ǇņǊǎŜƎǳƳŀ ǇƭņǘƸǳ ŘŜƎǑŀƴŀǎ ơǇŀǘƴơōŀǎ

ÁUguns iedarbei pakƦautais koksnes slƃnis ir projektƉts tƃ, lai 

novƉrstu uguns iekƦƸġanu dobumos

ÁDobumos ir iestrƃdƃts siltumizolƃcijas materiƃls

Stikla minerƃlvateAkmens minerƃlvateStikla minerƃlvate Akmens minerƃlvate 
A. Frangi,M. Knobloch,M. Fontana:ñFiredesign oftimberslabs madeof hollowcore elementsò,

EngineeringStructures2009;31: 150ï157,  DOI: 10.1016/j.engstruct.2008.08.002.
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Atlikuġais ġƣƉrsgriezums pƉc 60minƸġuISO-uguns iedarbes

5ƻōǘƻ ƪƻƪŀ ǇņǊǎŜƎǳƳǳ ŜƭŜƳŜƴǘǳ ǎŀǾƛŜƴƻƧǳƳŀ ǾŜƛŘŀ ƛŜǘŜƪƳŜ
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Koka pƃrsegums pƉc 17 minƸġuISO-uguns iedarbes

PlǕtnes nokriġana

¦ƎǳƴǎŀƛȊǎŀǊŘȊơōŀǎ ǇņǊƪƭņƧǳƳŀ ǎƛǎǘŢƳŀǎ ƴƻƪǊƛǑŀƴŀ
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ÁtƭƛŜƭƛƴņǘǎ ǇņǊƻƎưƻǑŀƴņǎ ņǘǊǳƳǎ ǇŢŎ 

ŀƛȊǎŀǊŘȊơōŀǎ ǎƛǎǘŢƳŀǎ ǎŀōǊǳƪǑŀƴŀǎ

Koka konstrukcija

!ƛȊǎŀǊŘȊơōŀǎ 
ǎƛǎǘŢƳŀ

!ƛȊǎŀǊƎņǘŀǎ ƪƻƪǎƴŜǎ ǾƛǊǎƳŀ

Unprotected 
timbersurfaces

!ƛȊǎŀǊƎņǘǳ ƪƻƪŀ ƪƻƴǎǘǊǳƪŎƛƧǳ ơǇŀǘƴơōŀǎ ŘŜƎƻǘ

!ƛȊǎŀǊŘȊơōŀǎ ǎƛǎǘŢƳŀǎ ǎŀōǊǳƪǑŀƴŀǎ ƛŜǘŜƪƳŜ
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tŀƭƛŜƭƛƴņǘǎ ǇņǊƻƎưƻǑŀƴņǎ ņǘǊǳƳǎ ƴƻǾŢǊƻǘǎ ǇŢŎ 
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ƪŀƳŢǊ ƴŀǾ ƛȊǾŜƛŘƻƧƛŜǎǇņǊƻƎưƻƧǳƳŀ ǎƭņƴƛǎΣ kas 
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ǳȊƪŀǊǑŀƴŀǎ ƛŜǘŜƪƳŜƛ ƴŀǾ ƴƻȊơƳŜǎΗ
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A. Frangi,C.Erchinger,M. Fontana:ά/ƘŀǊǊƛƴƎmodel for timber framefloor assemblieswith 
voidŎŀǾƛǘƛŜǎέΣFireSafetyJournal2008;43:551ς564,  DOI:10.1016/j.firesaf.2007.12.009.
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!ƛȊǎŀǊƎņǘǳ ƪƻƪŀ ƪƻƴǎǘǊǳƪŎƛƧǳ ơǇŀǘƴơōŀǎ ŘŜƎƻǘ
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!ǘǑƫƛǊơƎŀǎ ǇņǊƻƎưƻǑŀƴņǎ ŦņȊŜǎ

Åtch =tņǊƻƎưƻǑŀƴņǎ ǎņƪǳƳŀ ƭŀƛƪǎ

Åt f =!ƛȊǎŀǊƎǎƭņƸŀ ǎŀōǊǳƪǑŀƴŀǎ ƭŀƛƪǎ (ƴƻƪǊƛǑŀƴŀ)

ÅYƻƪǎƴŜǎ ǇƭņǘƴŢƳ ǳƴ ! Ǿŀƛ I ǘƛǇŀ 
ǑƒƛǇǑƪŀǊǘƻƴŀ ǇƭņƪǎƴŢƳ: tch = tf

ÅC ǘƛǇŀ ƒƛǇǑƪŀǊǘƻƴŀ ǇƭņƪǎƴŢƳ: tch < t f
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!ƛȊǎŀǊƎņǘŀǎ ƪƻƪŀ ǾƛǊǎƳŀǎ ǇņǊƻƎưƻǑŀƴņǎ ƳƻŘŜƭƛǎ
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tch =t f

!ƛȊǎŀǊƎņǘŀǎ ƪƻƪŀ ǾƛǊǎƳŀǎ ǇņǊƻƎưƻǑŀƴņǎ ƳƻŘŜƭƛǎ
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!ƛȊǎŀǊƎņǘŀǎ ƪƻƪŀ ǾƛǊǎƳŀǎ ǇņǊƻƎưƻǑŀƴņǎ ƳƻŘŜƭƛǎ
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tņǊƻƎưƻǑŀƴņǎ ŘȊƛưǳƳǎ (mm)

Uguns iedarbes ilgums (min)J. YǀƴƛƎΣ ά{ǘǊǳŎǘǳǊŀƭ ŦƛǊŜ design according to Eurocode 5 - design rules and their
ōŀŎƪƎǊƻǳƴŘέΣFireMater. 2005;29:147ς163.DOI:10.1002/fam.873

!ƛȊǎŀǊƎņǘŀǎ ƪƻƪŀ ǾƛǊǎƳŀǎ ǇņǊƻƎưƻǑŀƴņǎ ƳƻŘŜƭƛǎ
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!ƛȊǎŀǊƎņǘŀǎ ƪƻƪŀ ƪƻƴǎǘǊǳƪŎƛƧŀǎ ǇņǊƻƎưƻǑŀƴņǎ
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!ƛȊǎŀǊƎņǘŀǎ ƪƻƪŀ ƪƻƴǎǘǊǳƪŎƛƧŀǎ ǇņǊƻƎưƻǑŀƴņǎ
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!ƛȊǎŀǊƎņǘŀǎ ƪƻƪŀ ƪƻƴǎǘǊǳƪŎƛƧŀǎ ǇņǊƻƎưƻǑŀƴņǎ

ÅEN 520

GtF 15

Ca 40 min
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!ƛȊǎŀǊƎņǘŀǎ ƪƻƪŀ ƪƻƴǎǘǊǳƪŎƛƧŀǎ ǇņǊƻƎưƻǑŀƴņǎ

Å!ǘǎŜǾƛǑƫǳ ƛȊǎǘǊņŘņƧǳƳǳ ǘŜǎǘŢǘņǎ ǾŢǊǘơōŀǎ

ÅEN13381-7

ÅK-klases(EN 13501-2, ƴƻǘŜƛƪǘǎ ŀƛȊǎŀǊŘȊơōŀǎ ƭŀƛƪǎ ǘƛƪŀƛ!)
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!ƛȊǎŀǊƎņǘŀǎ ƪƻƪŀ ƪƻƴǎǘǊǳƪŎƛƧŀǎ ǇņǊƻƎưƻǑŀƴņǎ

Å±ƛǎǇņǊơƎŀǎ ǾŢǊǘơōŀǎ

ÅCOSTACTIONFP1404dokuments:

Just et al. (2018), Improved fire design models for Timber 
Frame AssembliesπGuidancedocumentN нмтπлт 
https://costfp1404.ethz.ch/publications.html

ÅFireSafetyin Timber Buildingshandbook:

mǎǘƳŀƴet al. (2010) FireSafety inTimberBuildings.Technicalguideline
for Europe.

ÅEN1995-1-2:2025(ŘǊơȊǳƳņ)

tch un tf,prƪņ ǘŀōǳƭŢǘŀǎ ǾŢǊǘơōŀǎ
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!ƛȊǎŀǊƎņǘŀǎ ƪƻƪŀ ƪƻƴǎǘǊǳƪŎƛƧŀǎ ǇņǊƻƎưƻǑŀƴņǎ
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!ƛȊǎŀǊƎņǘŀǎ ƪƻƪŀ ƪƻƴǎǘǊǳƪŎƛƧŀǎ ǇņǊƻƎưƻǑŀƴņǎ
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!ǇǊŢƫƛƴŀ ǇƛŜƳŢǊǎ

5ÇÕÎÓÁÉÚÓÁÒÄÚĂÂÁÓ 
ÓÉÓÔóÍÁ

Ὕprot = ςχπᴈ

3ȤÓÌàĒÕCLT
3ÉÌÔÕÍÉÚÏÌàÃÉÊÁ

0ÌàÔÎÅÓ

Ὕch = σππᴈ

!ÉÚÓÁÒÇàÔÓ CLT

ὸprot,i = ὸprot,O,iɇὯpos,exp,iɇὯpos,unexp,i+ Ўὸi   ɇὯj,i

Nr -ÁÔÅÒÉàÌÓ

!ÉÚÓÁÒÄÚĂÂÁÓ ÌÁÉËÓ

tprot,i

!ÉÚÓÁÒÄÚĂÂÁÓ 
laiku summa

min min

1
& ÔÉÐÁ úÉÐĤËÁÒÔÏÎÓ(GtF)

30 30

2
& ÔÉÐÁ úÉÐĤËÁÒÔÏÎÓ (GtF)

11,3 41,3

3 !ËÍÅÎÓ ÍÉÎÅÒàÌÖÁÔÅ (SW) 28,7 69,9

4 CLT

tch =Stprot, cladding

prot

ch

tëî
t =minì

îít f

ä
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!ǇǊŢƫƛƴŀ ǇƛŜƳŢǊǎ

tņǊƻƎưƻǑŀƴņǎ ǎņƪǳƳŀ ǎŀƭơŘȊƛƴņƧǳƳǎ

aƛƴŜǊņƭǾŀǘŜ ǳƴ ƪƻƪǎƴŜ
tprot=tprot,0*k pos,unex

p

kpos,unexp=1

kpos,unexp<1
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Yƻƪŀ ƪŀǊƪŀǎŀ ƪƻƴǎǘǊǳƪŎƛƧǳ ǇǊƻƧŜƪǘŢǑŀƴŀ

Koka sija

Koka statnis

V.3ÃÈÌÅÉÆÅÒȟ ȵ:ÕÍVerhaltenvonraumabschliessendenmehrschichtigenHolzbauteilenim"ÒÁÎÄÆÁÌÌȰȟDiss. 
ETH:İÒÉÃÈȟ2009.

A. Frangi,V.Schleifer,M. Fontana:Ȱ$ÅÓÉÇÎmodelfor the verificationof the separatingfunctionof light timberframe 
ÁÓÓÅÍÂÌÉÅÓȱȟEngineering Structures2010;32:1184ɀ1195,DOI:10.1016/j.engstruct.2009.12.044.

A. Just,J. Schmid(eds)(2018),Improvedfire designmodelsfor TimberFrameAssembliesɀGuidancedocument, 
COSTActionFP1404,:İÒÉÃÈȟSwitzerland.
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Yƻƪŀ ƪŀǊƪŀǎ ƪƻƴǎǘǊǳƪŎƛƧǳ ǇǊƻƧŜƪǘŢǑŀƴŀ

bƻǊƻōŜȌƻƧƻǑņǎ ŦǳƴƪŎƛƧŀǎ ƳŜǘƻŘŜ// ǎƛƭǘǳƳƛȊƻƭņŎƛƧŀǎ ǾŜƛƪǘǎǇŢƧŀ

!ƛȊǎŀǊŘȊơōŀǎ ƭơƳŜƴƛǎ PL {ƛƭǘǳƳƛȊƻƭņŎƛƧŀǎ ƳŀǘŜǊƛņƭǎ.ƭơǾǳƳǎ

PL1 !ƪƳŜƴǎ ƳƛƴŜǊņƭǾŀǘŜҗ26kg/m3

PL2 {ǘƛƪƭŀ ƳƛƴŜǊņƭǾŀǘŜҗ14kg/m3

YƻƪǑƫƛŜŘǊǳ ǾŀǘŜҗ50kg/m3

/ŜƭǳƭƻȊŜǎ ǑƫƛŜŘǊǳ ǾŀǘŜҗ50kg/m3

PL3 XPS -

EPS -

PUR -

PIR -

bŜǇņǊōŀǳŘơǘǎ ƛȊƻƭņŎƛƧŀǎ 
ƳŀǘŜǊƛņƭǎ

-

Protection level PL can be assessed according to Annex D 

of prEN 1995-1-2:2004.
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YƻǇǎŀǾƛƭƪǳƳǎ ǇŀǊ ŀȊǎŀǊƎņǘǳ ƪƻƪŀ ƪƻƴǎǘǊǳƪŎƛƧǳ ŘŜƎǑŀƴǳ

Å!ǘǑƫƛǊơƎņǎ ǇņǊƻƎưƻǑŀƴņǎ ŦņȊŜǎ ƛǊ ŀǘƪŀǊơƎŀǎ ƴƻ ƛȊƳŀƴǘƻǘņǎ ǳƎǳƴǎŀƛȊǎŀǊŘȊơōŀǎ 
ǎƛǎǘŢƳŀǎ

Å!ƛȊǎŀǊŘȊơōŀǎ ǎƛǎǘŢƳŀǎ ŀƛȊƳǳƎǳǊŢ ŜǎƻǑŀƛǎ ƳŀǘŜǊƛņƭǎΣ ƪņ ŀǊơ ǎƛǎǘŢƳŀǎ ǎǘƛǇǊƛƴņƧǳƳƛ 
ƛŜǘŜƪƳŢ ǇņǊƻƎưƻǑŀƴņǎ ǎņƪǳƳŀǳƳŀ ǳƴ ǎƛǎǘŢƳŀǎ ǎŀōǊǳƪǑŀƴŀǎ ƭŀƛƪǳǎ ōǹǘƛǎƪƛ

ÅtņǊƻƎưƻǑŀƴņǎ ǎņƪǳƳŀ ǳƴ ǳƎǳƴǎŀƛȊǎŀǊŘȊơōŀǎ ǎƛǎǘŢƳǳ ǎŀōǊǳƪǑǳƴŀǎ ƭŀƛƪǳǎ ǾŀǊ ƳŜƪƭŢǘ 
ENмооумπт

ÅtŀƳŀǘŀ ǇņǊƻƎưƻǑŀƴņǎ ǎņƪǳƳŀ ƭŀǳƪǳǎ ƛŜǎǇŢƧŀƳǎ ŀǇǊŢƫƛƴņǘΣ ƛȊƳŀƴǘƻƧƻǘ 
ζbƻǊƻōŜȌƻƧƻǑņǎ ŦǳƴƪŎƛƧŀǎ ƳŜǘƻŘƛη

ÅtŀƳŀǘŀ ǾŢǊǘơōŀǎ ƒƛǇǑƪŀǊǘƻƴŀ ǇƭņƪǑƸǳ ǎŀōǊǳƪǑŀƴŀǎ ƭŀƛƪƛŜƳ  ōǹǎENмффрπмπнΥнлнрΦ
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CLT plƃtnes pƉc 55 minƸġuISO-uguns iedarbes

PǕrogǸotu slǕǺu nokriġanas ietekme
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ÁCLTizgatavo no koka dƉƦiem, kurus parasti sakƃrto krusteniski orientƉtƃs 

kƃrtƃs un kƃrtas salƛmƉ

ÁCLTir ar 3, 5, 7un vairƃk dƉƦu slƃƨiem

ÁDƉƦu platums ir robeģƃs no80 lƛdz240 mm 

ÁDƉƦu biezums ir sƃkot no 10lƛdz35 mm

Atġƣirƛbas no masƛvas koksnes

ÁSlƃƨveida ġƣƉrsgriezums

ÁSavienojumi

YǊǳǎǘŜƴƛǎƪƛ ƭơƳŢǘŀǎ ƪƻƴǎǘǊǳƪŎƛƧǳ ǇƭņǘƴŜǎ (CLT)
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±ƛŘŜƻ ŀǊ ǇņǊƻƎưƻǘŀ ǎƭņƸŀ ƴƻƪǊƛǑŀƴǳ
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tņǊƻƎưƻǘƻ ǎƭņƸǳ ƴƻƪǊƛǑŀƴŀ

tņǊƻƎưƻǘņ ǎƭņƸŀ ŀǘŘŀƭơǑŀƴņǎ

bņƪŀƳŀƛǎ ǎƭņƴƛǎ ǘƛŜƪ 
ǇŢƪǑƸƛ Ǉŀƪưŀǳǘǎ ǳƎǳƴǎ 
iedarbei

¦Ǝǳƴǎ ƛŜŘŀǊōŜƛ Ǉŀƪưŀǳǘǳ /[¢ ƪƻƴǎǘǊǳƪŎƛƧǳ ǇǊƻƧŜƪǘŢǘņ ǳȊǾŜŘơōŀ 
(ar vai bez)ǇņǊƻƎưƻǘņ ǎƭņƸŀ ƴƻƪǊƛǑŀƴŀǎ ƛǊ ƻōƭƛƎņǘƛ ƧņƸŜƳ 

ǾŢǊņ ǇǊƻƧŜƪǘŢƧƻǘ ǑņŘŀ ǾŜƛŘŀ ƪƻƴǎǘǊǳƪŎƛƧŀǎ

56

tņǊƻƎưƻǘƻ ǎƭņƸǳ ƴƻƪǊƛǑƴŀ ƛǊ ŀǘƪŀǊơƎŀ ƴƻ ŘŀȌņŘƛŜƳ ŦŀƪǘƻǊƛŜƳ,ǇƛŜƳŢǊŀƳ:

ÅLȊƳŀƴǘƻǘņǎ ƭơƳŜǎ

Å{ƭņƸǳ ǎŀƪņǊǘƻƧǳƳŀ

Å[ŀƳŜưǳ ōƛŜȊǳƳŀ

Å{ŀƭơƳŢǑŀƴŀǎ ƪǾŀƭƛǘņǘŜǎ

ÅΧ
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/[¢ ǳƎǳƴǎƛȊǘǳǊơōŀ

1 tņǊƻƎưƻƧǳƳŀ ŘȊƛưǳƳŀ ŀǇǊŢƫƛƴǎ2 9ŦŜƪǘơǾņ ǑƫŢǊǎƎǊƛŜȊǳƳŀ ŀǇǊŢƫƛƴǎ
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¦ƎǳƴǎƛȊǘǳǊơōŀǎ ǇǊƻƧŜƪǘŢǑŀƴŀ:

±ƛŜƴƪņǊǑƻǘǎ ǇņǊƻƎưƻǑŀƴņǎ ƳƻŘŜƭƛǎ(ǎƻưǳ ƳƻŘŜƭƛǎ)ǇŢŎENмффрπмπнƭơŘȊơōŀǎ

CASE1
Á1. slƃnis: vienvirziena pƃrogƦoġanƃs ar 
ƃtrumu

b0=0.65 mm/min

Á1. slƃƨa nokriġanas gadƛjumƃ:

2Ŀb0=1.3 mm/min

kad 25mmpƃrogƦojuma slƃnis ir izveidojies

CASE2

ÁJa 1. slƃnis nenokrƛt:

b0=0.65 mm/min

ΧȢ 'ÁÄĂÊÕÍÓ

ΨȢ 'ÁÄĂÊÕÍÓ

A. Frangi,M. Fontana,E. Hugi,R. Jºbstl: ñExperimentalanalysisof cross-laminatedtimberpanels in fireò,

Fire SafetyJournal2009;44: 1078ï1087,DOI: 10.1016/j.firesaf.2009.07.007.
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/[¢ ǳƎǳƴǎ ǘŜǎǘǳ ǎŀƭơŘȊƛƴņƧǳƳǎ ŀǊ ENмффрπмπнmodeli

DŀŘơƧǳƳǎ(2)

DŀŘơƧǳƳǎ(1)

^ƻǘƛ ƭŀōŀ ƭơŘȊơōŀ ǎǘŀǊǇ  ǘŜƻǊŢǘƛǎƪƻ EN
мффрπмπнƳƻŘŜƭƛ ǳƴ ǘŜǎǘŀ ǊŜȊǳƭǘņǘƛŜƳ

tƛŜȊơƳŜǎ:
DŀŘơƧǳƳǎ(1):PUR1
DŀŘơƧǳƳǎ(2): PUR2 (ŘŜƎ ƭơŘȊơƎƛ ƳŀǎơǾŀƛ ƪƻƪǎƴŜƛ)

¦ƎǳƴǎƛȊǘǳǊơōŀǎ ǇǊƻƧŜƪǘŢǑŀƴŀ:
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9ƛǊƻǇŀǎ ǇņǊƻƎưƻǑŀƴņǎ ƳƻŘŜưŀ ƛȊƳŀƴǘƻǑŀƴŀ CLTǳƎǳƴǎƛȊǘǳǊơōŀǎ ŀǇǊŢƫƛƴƻǎ

1 tņǊƻƎưƻǑŀƴņǎ ŀǇǊŢƫƛƴƛ

ζ{ƻưǳ ƳƻŘŜƭƛǎη

n=0.65mm/min

n=0.78mm/min

n=0.65mm/min
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/[¢ ǳƎǳƴǎƛȊǘǳǊơōŀ

1 tņǊƻƎưƻƧǳƳŀ ŘȊƛưǳƳŀ ŀǇǊŢƫƛƴǎ2 9ŦŜƪǘơǾņ ǑƫŢǊǎƎǊƛŜȊǳƳŀ ŀǇǊŢƫƛƴǎ
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9ŦŜƪǘơǾņ ǑƫŢǊǎƎǊƛŜȊǳƳŀ ƳŜǘƻŘŜ

Bild:ǘǊŅƎǳƛŘŜƴΦǎŜ

ζŀǳƪǎǘņη
ǑƫŢǊǎƎǊƛŜȊǳƳŀ 
ǾƛŘǳǎŘŀưŀ

20ЊC

WņƸŜƳ ǾŢǊņ ǎŀƪŀǊǎǳǎơ ƪƻƪǎƴŜ ŀǊ ǎŀƳŀȊƛƴņǘǹ ƴŜǎǘǎǇŢƧǳ ŀƛȊ 
ǇņǊƻƎưƻǘņ ǎƭņƸŀ.

~ƻ ǾƛŜǘǳ ǎŀǳŎ ǇŀǊ ζnulles-ǎǘƛǇǊơōŀǎ-ǎƭņƴƛη(ZSL) d0.

2 9ŦŜƪǘơǾņ ǑƫŢǊǎƎǊƛŜȊǳƳŀ ŀǇǊŢƫƛƴǎ
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9ŦŜƪǘơǾņ ǑƫŢǊǎƎǊƛŜȊǳƳŀ ƳŜǘƻŘŜ

2 9ŦŜƪǘơǾņ ǑƫŢǊǎƎǊƛŜȊǳƳŀ ŀǇǊŢƫƛƴǎ
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ǎǘƛǇǊơōŀǎ ǳƴ ǎǘƛƴƎǳƳŀ ǇŀȊŜƳƛƴņǑŀƴƻǎ 
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tņǊƻƎưƻǘŀƛǎ ǎƭņƴƛǎ

bǳƭƭŜǎ ǎǘǇǊơōŀǎ ǎƭņƴƛǎ

9ŦŜƪǘơǾŀƛǎ ǑƫŢǊǎƎǊƛŜȊǳƳǎ



9ŦŜƪǘơǾņ ǑƫŢǊǎƎǊƛŜȊǳƳŀ ƳŜǘƻŘŜ: prENмффрπмπнΥнлнм

1 Uguns iedarbei pakǸautǕ puse

2 Atlikuġais ġǵǛrsgriezums

3 Efektǭvais ġǵǛrsgriezums
Nulles stiprǭbas slǕǺa biezums

IedomǕtais pǕrogǸotǕ slǕǺa biezums 

efektǭvais pǕrogǸotǕ slǕǺa biezums

d0

dchar,n  

def 

kside Uguns iedarbei pakǸauto virsmu skaits

+ d 0d ef = d ch ar ,n

bef = b -k si de Öd ef

= h -k si de Öd efhef

November 2022
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9ŦŜƪǘơǾņ ǑƫŢǊǎƎǊƛŜȊǳƳŀ ƳŜǘƻŘŜ: prENмффрπмπнΥнлнм

November 2022

ENΧίίΫȤΧȤΨ

Nulles stiprǭbas slǕǺa biezums saskaǺǕ ar EN 1995-1-2:2004

d0 isnot aconstant value!
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hef = h ï2dchar,n - 2d0

Nulles stiprǭbas slǕnis d0



9ŦŜƪǘơǾņ ǑƫŢǊǎƎǊƛŜȊǳƳŀ ƳŜǘƻŘŜ : prENмффрπмπнΥнлнм
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MatemǕtiskajos modeǸos noteiktie nulles stiprǭbas slǕǺu biezumi

d0ÎÁÖ ËÏÎÓÔÁÎÔÁ ÖóÒÔĂÂÁ!

(RCSM)
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9ŦŜƪǘơǾņ ǑƫŢǊǎƎǊƛŜȊǳƳŀ ƳŜǘƻŘŜ: prENмффрπмπнΥнлнм

November 2022
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Nulles stiprǭbas slǕǺa biezums lineǕrǕm konstrukcijǕm 
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*Á ÓÔÁÎÄÁÒÔÏÓ ÎÁÖ ÎÏÔÅÉËÔÓ ÃÉÔàÄÉȟ ÔÁÄ ÎÕÌÌÅÓ ÓÔÉÐÒĂÂÁÓ ÓÌàĒÁ ÂÉÅÚÕÍÕ Ὠ
ÌÉÎÅàÒÉÅÍ ËÏÎÓÔÒÕËÃÉÊÕ ÅÌÅÍÅÎÔÉÅÍ ÊàÐÉÅĒÅÍ ĤàÄÕȡ

Ὠ ρτάά

,ÉÎÅàÒÉÅÍ ËÏÎÓÔÒÕËÃÉÊÕ ÅÌÅÍÅÎÔÉÅÍȟ ËÕÒÉ ÐÁÍÁÔà ÔÉÅË ÓÌÏÇÏÔÉ ÓÔÉÅÐó ÖÁÉ 
ÌÉÅÃó ÎÕÌÌÅÓ ÓÔÉÐÒĂÂÁÓ ÓÌàÎÉ ÖÁÒ ÐÉÅĒÅÍÔ ĤàÄÕȡ

Ὠ ρπάά
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/[¢ ƛǊ ŘŀȌņŘƛζƴǳƭƭŜǎ ǎǘƛǇǊơōŀǎ ǎƭņƸƛ(Z{[ύηΥ

a)ZSL ŀǘǊƻŘŀǎ ǎƫŢǊǎņƳ ƻǊŜƴǘŢǘŀƧņ ǎƭņƴơΣ ǘņŘŢư ƴŀǾ ŜŦŜƪǘŀόζneko nesamazinaηύ

b) ZSLŀǘǊƻŘŀǎ ƎŀǊŜƴǾƛǊȊƛŜƴņ ƻǊƛŜƴǘŢǘŀƧņ ǎƭņƴơ ǳƴ ǎŀƳŀȊƛƴŀ ƴŜǎǘǎǇŢƧǳ

a) b)
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{ņƪƻǘƴŢƧņ ƪƻƴǎǘǊǳƪŎƛƧŀǎ ǾƛǊǎƳŀ

!ǘƭƛƪǳǑņ ǑƫŢǊǎƎǊƛŜȊǳƳŀ ǊƻōŜȌŀ

9ŦŜƪǘơǾņ ǑƫŢǊǎƎǊƛŜȊǳƳŀ ǊƻōŜȌŀ
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