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¢ǳǾņƪŀ ƛŜǇŀȊơǑŀƴņǎ ŀǊ ǇŀǎƴƛŜŘȊŢƧǳ:

¶Diks van Keulens, PhD, MSc

¶YƻƴǎǘǊǳƪŎƛƧǳ ǇǊƻƧŜƪǘŢǑŀƴŀǎ ŦƛǊƳŀǎ ŘƛōƛƴņǘņƧǎ όнллпύΥ
Å{ǇŜŎƛŀƭƛȊŢƧƛŜǎ ǎŀƭƛŜƪŀƳƻ ŘȊŜƭȊǎōŜǘƻƴŀ Ţƪǳ ǇǊƻƧŜƪǘŢǑŀƴņ

ÅtŢǘơƧǳƳǳ ǘŢƳŀǎΣ ƪŀǎ ǎŀƛǎǘơǘŀǎ ŀǊ ǎŀƭƛŜƪŀƳƻ ōŜǘƻƴǳΥ

¶5ŀǳŘȊǎǘņǾǳ Ţƪǳ ǇǊƻƧŜƪǘŢǑŀƴŀ ǳƴ ŎŜƭǘƴƛŜŎơōŀ

¶5ƻƪǘƻǊŀ ǇŢǘơƧǳƳǎ ά~ŀǳǊƛ ǾŜǊǘƛƪņƭƛŜ ƧŀǾŀǎ ǎŀǾƛŜƴƻƧǳƳƛ 
ǎŀƭƛŜƪŀƳņ ōŜǘƻƴŀ ōơŘŜǎ ǎƛŜƴņƳΩΩ

¶.ǹǾƪƻƴǎǘǊǳƪŎƛƧǳ ǊƻōǳǎǘǳƳǎ

¶±ŀƛǊņƪǳ ƪƻƳƛǘŜƧǳ ƭƻŎŜƪƭƛǎ

Ievads
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Programma/ 10:00 ς 11:40 

ÅIevads
Å{ŀƭƛŜƪŀƳƻ ŘȊŜƭȊǎōŜǘƻƴŀ ōǹǾƪƻƴǎǘǊǳƪŎƛƧǳ ǇǊƻƧŜƪǘŢǑŀƴŀ ǳƴ 
ŀǇǊŢƫƛƴƛ:
Å9ƭŜƳŜƴǘǳ ƛȊƪņǊǘƻƧǳƳŀ ŘƛȊŀƛƴŀ ǎǇŜŎƛŦƛƪŀ

ÅtǊŀǎơōŀǎ ǇŀǑǊŜƛȊŢƧƻǎ ǳƴ ƴņƪŀƳņǎ ǇŀŀǳŘȊŜǎ Eirokodeksos

ÅD9a ƳƻŘŜƭŢǑŀƴŀ ǳƴ ŀƴŀƭơȊŜ ƪƻƴǎǘǊǳƪŎƛƧņƳΣ ƪŀǎ ǎŀǎǘņǾ ƴƻ 

I/{ ǳƴ ōơŘŜǎ ǎƛŜƴņƳ

ÅWŀǳǘņƧǳƳǳ ǳƴ ŀǘōƛƭȌǳ ǎŜǎƛƧŀ
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¶м Řŀưŀ: Saliekamo dzelzsbetona 

ōǹǾƪƻƴǎǘǊǳƪŎƛƧǳ ǇǊƻƧŜƪǘŢǑŀƴŀ ǳƴ ŀǇǊŢƫƛƴƛΥ

Å9ƭŜƳŜƴǘǳ ƛȊƪņǊǘƻƧǳƳŀ ŘƛȊŀƛƴŀ ǎǇŜŎƛŦƛƪŀ

ÅtǊŀǎơōŀǎ ǇŀǑǊŜƛȊŢƧƻǎ ǳƴ ƴņƪŀƳņǎ ǇŀŀǳŘȊŜǎ 
Eirokodeksos

ÅD9a ƳƻŘŜƭŢǑŀƴŀ ǳƴ ŀƴŀƭơȊŜ ƪƻƴǎǘǊǳƪŎƛƧņƳΣ ƪŀǎ 
ǎŀǎǘņǾ ƴƻ I/{ ǳƴ ōơŘŜǎ ǎƛŜƴņƳ

Ievads
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{ŀƭƛŜƪŀƳņ ŘȊŜƭȊǎōŜǘƻƴŀ ōǹǾƴƛŜŎơōŀǎ ƳŜǘƻŘŜ

Ievads

Sienas elementa 

ŎŜƭǘƴƛŜŎơōŀ ŘȊŜƭȊǎōŜǘƻƴŀ 

ǊǹǇƴơŎņ

Transports pa 
ÐÕÂÌÉÓËÁÊÉÅÍ ÃÅČÉÅÍ

6ÅÒÔÉĈàÌÁÉÓ transports

-ÏÎÔàĿÁ ÂıÖÌÁÕËÕÍà
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YņǇŢŎ ōǹǾŢƧŀƳ ŀǊ ǎŀƭƛŜƪŀƳƻ ŘȊŜƭȊǎōŜǘƻƴŀ ƪƻƴǎǘǊǳƪŎƛƧǳΚ

¶¢ǊŀŘƛŎƛƻƴņƭņǎ ōǹǾƭŀǳƪǳƳƻǎ ƛǊ о ǘǊǹƪǳƳƛ όƴŜǘơǊǎΣ ōơǎǘŀƳǎ ǳƴ ǎŀǊŜȌƒơǘǎύ

tǊƛŜƪǑǊƻŎơōŀǎ

¶DŀǘŀǾņǎ ǎŀǎǘņǾŘŀưŀǎ ƛǊ ǘƛƪŀƛ ƧņǎŀƳƻƴǘŢ

¶!ǳƎǎǘŀ ƪǾŀƭƛǘņǘŜ ōŜǘƻƴŀ ǊǹǇƴơŎŀǎ ǊŀȌƻǑŀƴŀǎ ŘŢư

¶aŀȊņƪ ǎŀǊŜȌƒơǘŀ ƭƻƒƛǎǘƛƪŀ ōǹǾƭŀǳƪǳƳƻǎ

¶[ƛŜƭǎ ōǹǾƴƛŜŎơōŀǎ ņǘǊǳƳǎΗ

¢ǊǹƪǳƳƛ

¶{ŀƭơŘȊƛƴƻǑƛ ƛƭƎǎ ƛƴȌŜƴƛŜǊƛƧŀǎ ǇǊƻŎŜǎǎ

¶bŀǾ Ŝƭŀǎǘơōŀǎ ŀǘǘƛŜŎơōņ ǳȊ ƴƻǾŢƭƻǘņƳ ƛȊƳŀƛƸņƳ

¶LŜǊƻōŜȌƻǘǎ ŜƭŜƳŜƴǘǳ ƛȊƳŢǊǎ ǳƴ ǎǾŀǊǎ όŀǳǘƻǘǊŀƴǎǇƻǊǘŀ ŘŢưύ

Ievads
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YŀŘ ǇŀǘƛŜǑņƳ ǘƛŜƪ Ǝǹǘƛ ƛŜƎǳǾǳƳƛΚ

Å.ǹǾƴƛŜŎơōŀ ōŜȊ ǘǊŀŘƛŎƛƻƴņƭŀƧņƳ ǎŀǎǘŀǘƴŢƳ

ÅDŀǘŀǾǎ ŦŀǎņŘŜǎ ŜƭŜƳŜƴǘǎ όƛŜǎƪŀƛǘƻǘ ǎǘƛƪƭƻǘǳǎ ǊņƳƧǳǎύ

ÅtŀǑƴŜǎƻǑņǎ ǇƭņǘƴŜǎ ŀǊ ƛŜǇǊƛŜƪǑ ǇƛŜǎǘƛǇǊƛƴņǘƛŜƳ ōŀƭƪƻƴƛŜƳ

Ievads
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Maanplein Den Haag (70m) De Brabander Tilburg (60m) Grote Beer Rotterdam (70m) Zalmhaventoren Rotterdam (215m)

Ievads

.ŜȊ ǎŀǎǘŀǘƴŢƳ ǳȊōǹǾŢǘǳ Ţƪǳ ǇƛŜƳŢǊƛ
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Programma/ 10:00 ς 11:40 

ÅIevads
Å{ŀƭƛŜƪŀƳƻ ŘȊŜƭȊǎōŜǘƻƴŀ ōǹǾƪƻƴǎǘǊǳƪŎƛƧǳ ǇǊƻƧŜƪǘŢǑŀƴŀ ǳƴ 
ŀǇǊŢƫƛƴƛΥ
Å9ƭŜƳŜƴǘǳ ƛȊƪņǊǘƻƧǳƳŀ ŘƛȊŀƛƴŀ ǎǇŜŎƛŦƛƪŀ
ÅtǊŀǎơōŀǎ ǇŀǑǊŜƛȊŢƧƻǎ ǳƴ ƴņƪŀƳņǎ ǇŀŀǳŘȊŜǎ Eirokodeksos
ÅD9a ƳƻŘŜƭŢǑŀƴŀ ǳƴ ŀƴŀƭơȊŜ ƪƻƴǎǘǊǳƪŎƛƧņƳΣ ƪŀǎ ǎŀǎǘņǾ ƴƻ 
I/{ ǳƴ ōơŘŜǎ ǎƛŜƴņƳ

ÅWŀǳǘņƧǳƳǳ ǳƴ ŀǘōƛƭȌǳ ǎŜǎƛƧŀ



Xxx

11

9ƭŜƳŜƴǘǳ ƛȊƪņǊǘƻƧǳƳŀ ŘƛȊŀƛƴŀ ǎǇŜŎƛŦƛƪŀ

9ƭŜƳŜƴǘǳ ƛȊƪņǊǘƻƧǳƳŀ ŘƛȊŀƛƴǎ
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9ƭŜƳŜƴǘǳ ƛȊƪņǊǘƻƧǳƳŀ ŘƛȊŀƛƴŀ ǎǇŜŎƛŦƛƪŀ

Å±ŜǊǘƛƪņƭņ ǎŀǾƛŜƴƻƧǳƳŀ ōơŘŜǎ ǳȊǾŜŘơōŀ

9ƭŜƳŜƴǘǳ ƛȊƪņǊǘƻƧǳƳŀ ŘƛȊŀƛƴǎ

.ơŘŜǎ ǎǘƛƴƎǳƳǎ Ë

.ơŘŜǎ ƧŀǳŘŀʐÕ
0 < k < Њk = 0



Xxx

13

9ƭŜƳŜƴǘǳ ƛȊƪņǊǘƻƧǳƳŀ ŘƛȊŀƛƴŀ ǎǇŜŎƛŦƛƪŀ

¶Lieta cilpas savienojums

¶bŜǇņǊǘǊŀǳƪǘǎ ǎŀǾƛŜƴƻƧǳƳǎ

¶{ƳŀƎƻ ǎǇŢƪǳ ǇņǊǾƛŜǘƻǑŀƴŀƛ

¶^ƻǘƛ ŘŀǊōƛŜǘƛƭǇơƎǎΗ

9ƭŜƳŜƴǘǳ ƛȊƪņǊǘƻƧǳƳŀ ŘƛȊŀƛƴǎ

Rebendconnection
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9ƭŜƳŜƴǘǳ ƛȊƪņǊǘƻƧǳƳŀ ŘƛȊŀƛƴŀ ǎǇŜŎƛŦƛƪŀ

¶5ƛǎƪǊŢǘƛ ǎŀǾƛŜƴƻƧǳƳƛ

o aŜǘƛƴņǘǳ ǇƭņǘƸǳ ǎŀǾƛŜƴƻƧǳƳǎ

o Korbela savienojums

o tƛŜǎƪǊǹǾŢǘǎ ǎŀǾƛŜƴƻƧǳƳǎ

¶{ŀǾƛŜƴƻƧƻǑƛŜ ŜƭŜƳŜƴǘƛ

9ƭŜƳŜƴǘǳ ƛȊƪņǊǘƻƧǳƳŀ ŘƛȊŀƛƴǎ

o Korbela savienojums {ŀǾƛŜƴƻƧƻǑƛŜ ŜƭŜƳŜƴǘƛ 

Weldedconnection
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9ƭŜƳŜƴǘǳ ƛȊƪņǊǘƻƧǳƳŀ ŘƛȊŀƛƴŀ ǎǇŜŎƛŦƛƪŀ

ÅJavas savienojumi

Å{ŀǾƛŜƴƻƧǳƳǳ ƪƻƳōƛƴņŎƛƧŀǎ όǇƛŜƳŢǊŀƳΣ ǇǊƻŦƛƭŢǘŀǎ ƧŀǾŀǎ ǎŀǾƛŜƴƻƧǳƳǎ ŀǊ ƳŜǘƛƴņǘņƳ ǇƭņǘƴŢƳύ

9ƭŜƳŜƴǘǳ ƛȊƪņǊǘƻƧǳƳŀ ŘƛȊŀƛƴǎ
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9ƭŜƳŜƴǘǳ ƛȊƪņǊǘƻƧǳƳŀ ŘƛȊŀƛƴŀ ǎǇŜŎƛŦƛƪŀ

Å±ŜǊǘƛƪņƭņ ōơŘŜǎ ǎŀǾƛŜƴƻƧǳƳŀ ƛŜǘŜƪƳŜ ǳȊ ƪƻƴǎƻƭŜǎ ōơŘŜǎ ǎƛŜƴŀǎ ǳȊǾŜŘơōǳ

9ƭŜƳŜƴǘǳ ƛȊƪņǊǘƻƧǳƳŀ ŘƛȊŀƛƴǎ
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9ƭŜƳŜƴǘǳ ƛȊƪņǊǘƻƧǳƳŀ ŘƛȊŀƛƴŀ ǎǇŜŎƛŦƛƪŀ

Å9ƪǎǇŜǊƛƳŜƴǘŢƧƛŜǘ ŀǊ ōơŘŜǎ ǎǇǊƛŜƎǳƳŀ ǎŀŘŀƭơƧǳƳǳ

ÅtƭņǘƸǳ ƳƻŘŜƭƛǎ ŀǊ ǾƛŜƴƳŢǊơƎƛŜƳ ōơŘŜǎ 
ǎǇǊƛŜƎǳƳƛŜƳ ǳƴ ǾŜǊǘƛƪņƭƻ ōŀƭǎǘǳ ǎǘƛƴƎǊơōǳ ƪ1:

ÅDŀŘơƧǳƳņ ŀǊ ǎŀƳŀȊƛƴņǘǳ ǎǘƛƴƎǊơōǳ ƪ3Υ ŀǘǎǇƻƎǳưƻ 

ǎŀƳŀȊƛƴņǘǳ ǎŀǾƛŜƴƻƧǳƳŀ ōơŘŜǎ ǎǘƛƴƎǊơōǳΥ

ÅLȊǊŀƛǎŀ ǾŜǊǘƛƪņƭƻǎ όƭƛŜŎŜǎύ ǎǇǊƛŜƎǳƳǳǎ Rx

Å!ǘƭƛƪǳǑƛŜ ǎǇǊƛŜƎǳƳƛ όмлύΣ ƪŀǎ ƧņǇņǊƴŜǎΣ ǎŀƭƛŜƪƻǘ ǘǊơǎ 
sienas elementu kaudzes:

9ƭŜƳŜƴǘǳ ƛȊƪņǊǘƻƧǳƳŀ ŘƛȊŀƛƴǎ
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9ƭŜƳŜƴǘǳ ƛȊƪņǊǘƻƧǳƳŀ ŘƛȊŀƛƴŀ ǎǇŜŎƛŦƛƪŀ

Å¢ǊŀŘƛŎƛƻƴņƭŀƛǎ ƘƻǊƛȊƻƴǘņƭŀƛǎ ƧŀǾŀǎ ǎŀǾƛŜƴƻƧǳƳǎ

9ƭŜƳŜƴǘǳ ƛȊƪņǊǘƻƧǳƳŀ ŘƛȊŀƛƴǎ

Shearforces Bendingmoments
(TensionandCompressionforces)
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9ƭŜƳŜƴǘǳ ƛȊƪņǊǘƻƧǳƳŀ ŘƛȊŀƛƴǎ

9ƭŜƳŜƴǘǳ ƛȊƪņǊǘƻƧǳƳŀ ŘƛȊŀƛƴŀ ǎǇŜŎƛŦƛƪŀ

Å5ƻōǳ ǎŜǊŘŜƸǳ ǇƭņǘƴŜ όI/{ύ ς

Sienu krustojumi

ÅConsolis Spenconn
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9ƭŜƳŜƴǘǳ ƛȊƪņǊǘƻƧǳƳŀ ŘƛȊŀƛƴǎ

9ƭŜƳŜƴǘǳ ƛȊƪņǊǘƻƧǳƳŀ ŘƛȊŀƛƴŀ ǎǇŜŎƛŦƛƪŀ

Å5ƻōǳ ǎŜǊŘŜƸǳ ǇƭņǘƴŜ όI/{ύ ς

 Sienu krustojumi

Å/ƻƴǎƻƭƛǎ {ǘǊŅƴƎōŜǘƻƴƎ
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9ƭŜƳŜƴǘǳ ƛȊƪņǊǘƻƧǳƳŀ ŘƛȊŀƛƴŀ ǎǇŜŎƛŦƛƪŀ

ÅConsolis VBI DDS koncepcija

Å5ŀǳŘȊǎǘņǾǳ ŢƪņƳ

ÅbŜƻǇǊŢƴŀ ǎƭƻƪǎƴŜǎ ǳȊƪƭņǑŀƴŀ ƛǊ ƛŜǊƻōŜȌƻǘŀ

ÅIƻǊƛȊƻƴǘņƭņ ǳƴ ǾŜǊǘƛƪņƭņ ǎŀǎƛŜǑŀƴŀǎ ǇŀǎǘƛǇǊƛƴņǑŀƴŀ

9ƭŜƳŜƴǘǳ ƛȊƪņǊǘƻƧǳƳŀ ŘƛȊŀƛƴǎ

Җ п storeys

Җ с storeys

Җ 8 storeys

neoprenestrip

mortar

neoprenestrip

neoprenestrip

mortar mortar

ties
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9ƭŜƳŜƴǘǳ ƛȊƪņǊǘƻƧǳƳŀ ŘƛȊŀƛƴŀ ǎǇŜŎƛŦƛƪŀ

ÅtƭņǘƸǳ-{ƛŜƴǳ ƪǊǳǎǘƻƧǳƳǎ ŘŀǳŘȊǎǘņǾǳ ŢƪņƳ

9ƭŜƳŜƴǘǳ ƛȊƪņǊǘƻƧǳƳŀ ŘƛȊŀƛƴǎ
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9ƭŜƳŜƴǘǳ ƛȊƪņǊǘƻƧǳƳŀ ŘƛȊŀƛƴŀ ǎǇŜŎƛŦƛƪŀ

Å±ŜǊǘƛƪņƭƻ ǎƭƻŘȌǳ ƛŜǘŜƪƳŜ ǳȊ ǇƭņǘƸǳ ǳƴ ǎƛŜƴǳ ƪǊǳǎǘƻƧǳƳǳ

9ƭŜƳŜƴǘǳ ƛȊƪņǊǘƻƧǳƳŀ ŘƛȊŀƛƴǎ
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9ƭŜƳŜƴǘǳ ƛȊƪņǊǘƻƧǳƳŀ ŘƛȊŀƛƴŀ ǎǇŜŎƛŦƛƪŀ

Å5ƻōǳ ǎŜǊŘŜǎ ǇƭņǘƸǳ ŘƛȊŀƛƴǎΣ DŀōǊƛŜƭǎ Tarta

SalieƪŀƳņ ōŜǘƻƴŀ ōơŘŜǎ ǎƛŜƴǳ ƪƻƴǎǘǊǳƪŎƛƧǳ 
ǎŀǎǘņǾǎΥ

Å.ƭƻƫŢƧƻǑƻ ŜƭŜƳŜƴǘǳ ƛȊƪņǊǘƻƧǳƳǎ Ǿŀƛ

Å±ŜǊǘƛƪņƭƛ ǎƛŜƴǳ ƪǊņǾǳƳƛ ŀǊ ǾŜǊǘƛƪņƭǳ ǎŀǾƛŜƴƻƧǳƳǳ

ÅIƻǊƛȊƻƴǘņƭŀƛǎ ƧŀǾŀǎ ǎŀǾƛŜƴƻƧǳƳǎ

Å

ÅLŜǊƻōŜȌƻƧƛŜǘ ǎƛƧǳ ǳƴ ƪƻƭƻƴƴǳ ǎƪŀƛǘǳ

ÅLȊǾŜƛŘƻƧƛŜǘ ǊņƳƧǳǎ ŀǇ ƭƻƎǳ ǳƴ ŘǳǊǾƧǳ ŀǘǾŜǊŢƳ

ÅLȊǾŀƛǊƛŜǘƛŜǎ ƴƻ ƭƛŜǑŀƴŀǎ ǳȊ ǾƛŜǘŀǎ ōŜǘƻƴŀ ƪƻƴǎǘǊǳƪŎƛƧŀǎ

9ƭŜƳŜƴǘǳ ƛȊƪņǊǘƻƧǳƳŀ ŘƛȊŀƛƴǎ
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{ŀƭƛŜƪŀƳņ ōŜǘƻƴŀ 35 ƪƻƴǎǘǊǳƪŎƛƧǳ ǎŀǎǘņǾǎΥ

ÅCorbel ǎǘǹǊǳ ǎŀǾƛŜƴƻƧǳƳƛ

Å{ǘǹǊƛ ŀǊ ǎŀǾƛŜƴƻƧƻǑƛŜƳ ŜƭŜƳŜƴǘƛŜƳ ƪŀǘǊņ ǎǘņǾņ

Å±ŜǊǘƛƪņƭƛ ǇǊƻŦƛƭŢǘŀǎ ƧŀǾŀǎ ǎŀǾƛŜƴƻƧǳƳƛ ŀǊ 
ζǎŀǎƛŜǑŀƴŀǎη ǎǘƛŜƎǊƻƧǳƳǳ ǇƭņǘƴŢǎ

ÅLȊǾŜƛŘƻƧƛŜǘ ǇŢŎ ƛŜǎǇŢƧŀǎ ǘņƭņƪ ǾƛŜƴņŘǳǎ 
elementus

Å¢ǊŀŘƛŎƛƻƴņƭƻ ǎŀǾƛŜƴƻƧǳƳǳ ǾƛŜǘņ ƛȊƳŀƴǘƻƧƛŜǘ 
ǎŀƭƛŜƪŀƳņ ŘȊŜƭȊǎōŜǘƻƴŀ ǎŀǾƛŜƴƻƧǳƳǳǎ

9ƭŜƳŜƴǘǳ ƛȊƪņǊǘƻƧǳƳŀ ŘƛȊŀƛƴǎ
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bƻǊƛǎŜǎ Ǉƭņƴǎ/ 10:00 ς 11:40 

ÅIevads
Å{ŀƭƛŜƪŀƳƻ ŘȊŜƭȊǎōŜǘƻƴŀ ōǹǾƪƻƴǎǘǊǳƪŎƛƧǳ ǇǊƻƧŜƪǘŢǑŀƴŀ ǳƴ 
ŀǇǊŢƫƛƴƛΥ
Å9ƭŜƳŜƴǘǳ ƛȊƪņǊǘƻƧǳƳŀ ŘƛȊŀƛƴŀ ǎǇŜŎƛŦƛƪŀ
ÅtǊŀǎơōŀǎ ǇŀǑǊŜƛȊŢƧƻǎ ǳƴ ƴņƪŀƳņǎ ǇŀŀǳŘȊŜǎ Eirokodeksos
ÅD9a ƳƻŘŜƭŢǑŀƴŀ ǳƴ ŀƴŀƭơȊŜ ƪƻƴǎǘǊǳƪŎƛƧņƳΣ ƪŀǎ ǎŀǎǘņǾ ƴƻ 
I/{ ǳƴ ōơŘŜǎ ǎƛŜƴņƳ

ÅWŀǳǘņƧǳƳǳ ǳƴ ŀǘōƛƭȌǳ ǎŜǎƛƧŀ
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LƴǘŜǊŦŜƛǎŀ ōơŘŜǎ ǇņǊƴŜǎŜ EN-1992-1-1:

Å{ŀŘŀưŀ сΦнΦрΥ bƻ ǾŜŎņǎ ǳȊ Ƨŀǳƴņǎ ōŜǘƻƴŀ saskarnes

!ǘǎŜǾƛǑƫƛ ōơŘŜǎ ƳŜƘņƴƛǎƳƛ:

Å[ơƳŢƧƻǑņ ǎŀƛǎǘơǑŀƴņǎ Ҍ ƳŜƘņƴƛǎƪņ ǎŀǾƛŜƴƻǑŀƴņǎΥ

ÅBerze:

ÅDowelaction:

Eirokodeksa ǇǊŀǎơōŀǎ
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Saskarnes ōơŘŜǎ ǇņǊƴŜǎŜ

aƛƧƛŜŘŀǊōơōŀ ǎǘŀǊǇ 3 ƳŜƘņƴƛǎƳƛŜƳΥ

Å[ơƳŢƧƻǑņ ǎŀƛǎǘơǑŀƴņǎ Ҍ ƳŜƘņƴƛǎƪņ ōƭƻƫŢǑŀƴŀ

ÅBerze

Å5ơōŜưŀ ŘŀǊōơōŀ

aƻŘŜưŀ ƪƻŘǎ 2010

Å{ǘƛƴƎǊŀǎ ǎŀƫŜǊŜǎ ǎƭơŘŢǑŀƴŀǎ ơǇŀǑơōŀǎ

(parasti s Җ 0,05 mm)

ÅbŜǎǘƛƴƎǊŀǎ ǎŀƛǑǳ ǎƭơŘŢǑŀƴŀǎ ơǇŀǑơōŀǎ 

(0,5 Җ s Җ 1,5 mm)

Eirokodeksa ǇǊŀǎơōŀǎ
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Saskarnes ōơŘŜǎ ǇņǊƴŜǎŜ

Å2. paaudzes Eirokodekss 2: EN 1992-1-мΣ уΦнΦсΦ ǎŀŘŀưŀ

Å!ǊƳŀǘǹǊŀ ƛǊ ǇƛŜǘƛŜƪŀƳƛ ƴƻŜƴƪǳǊƻǘŀΣ ƭŀƛ ƴƻŘǊƻǑƛƴņǘǳ ǘŜŎŢǑŀƴŀǎ ǊƻōŜȌǳ:

Å!ǊƳŀǘǹǊŀ ƴŀǾ ǇƛŜǘƛŜƪŀƳƛ ƴƻŜƴƪǳǊƻǘŀΣ ƭŀƛ ƴƻŘǊƻǑƛƴņǘǳ ǘŜŎŢǑŀƴŀǎ ǊƻōŜȌǳ:

Eirokodeksa ǇǊŀǎơōŀǎ
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Saskarnes ōơŘŜǎ ǇņǊƴŜǎŜ

Å1. paaudzes Eirokodekss 2: EN 1992-1-мΣ сΦнΦрΦ ǎŀŘŀưŀ

Å.ơŘŜǎ ƧŀǳŘŀ VRdi

Å.ơŘŜǎ ƴƻōơŘŜǎό-ŜǎύΣ ƪƻ ƳŢǊŀ ǘŜǎǘǳ ƭŀƛƪņ

Å.ơŘŜǎ ǇņǊǾƛŜǘƻƧǳƳƛ ό-i) ULS un SLS

Å.ơŘŜǎ ǎǘơǾǳƳǎ kx =

Eurocodes requirements

Displacementss (mm) 

for VRdi

Shearfriction equation ULS 

Slips (s)

SLS 

Slips (s)

- Strong bonding Ö ÃÆ ʈʎ

πȟυÖÆ

0,6-1,0 0,2

- Weakbonding Ö ʈʎ ʈʍÆ

πȟυÖÆ

1,5 1,0
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Programma/ 10:00 ς 11:40 

ÅIevads
Å{ŀƭƛŜƪŀƳƻ ŘȊŜƭȊǎōŜǘƻƴŀ ōǹǾƪƻƴǎǘǊǳƪŎƛƧǳ ǇǊƻƧŜƪǘŢǑŀƴŀ ǳƴ 
ŀǇǊŢƫƛƴƛΥ
Å9ƭŜƳŜƴǘǳ ƛȊƪņǊǘƻƧǳƳŀ ŘƛȊŀƛƴŀ ǎǇŜŎƛŦƛƪŀ
ÅtǊŀǎơōŀǎ ǇŀǑǊŜƛȊŢƧƻǎ ǳƴ ƴņƪŀƳņǎ ǇŀŀǳŘȊŜǎ Eirokodeksos
ÅD9a ƳƻŘŜƭŢǑŀƴŀ ǳƴ ŀƴŀƭơȊŜ ƪƻƴǎǘǊǳƪŎƛƧņƳΣ ƪŀǎ ǎŀǎǘņǾ ƴƻ 
I/{ ǳƴ ōơŘŜǎ ǎƛŜƴņƳ

ÅWŀǳǘņƧǳƳǳ ǳƴ ŀǘōƛƭȌǳ ǎŜǎƛƧŀ
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D9a ƳƻŘŜƭŢǑŀƴŀ ǳƴ ŀƴŀƭơȊŜ

Å±ƛŜƴƪņǊǑƻǘǎ н5 Ǿŀƛ ƎŀƭơƎƻ ŜƭŜƳŜƴǘǳ ƳŜǘƻŘŜ όD9aύΣ 
ǇŀƳŀǘƻƧƻǘƛŜǎ ǳȊ о5 Ǝƭƻōņƭƻ ŘƛȊŀƛƴǳΚ

±ƛŜƴƪņǊǑƻǘǎκƳŀƴǳņƭǎ 2D

Åά¢ņ ƳŢǎ ŜǎŀƳ ǾŜƛŘƻƧǳǑƛ ŘƛȊŀƛƴǳ ƳǹȌŀƳέ

ÅPamats

ÅtƛŜƸŢƳǳƳǳ ǾƛŜƴƪņǊǑƻǑŀƴŀ

ÅRobusts

Å±ƛŜƎƭƛ ǇņǊōŀǳŘơǘ

C9a ōŀƭǎǘơǘǎ о5 ƳƻŘŜƭƛǎ

ÅάbŀǾ ǳȊǘƛŎŀƳǎέ

ÅKomplekss

Å¢ŜƭǇƛǎƪņ ƳƛƧƛŜŘŀǊōơōŀ

ÅWǳǘơƎǎ ǇǊŜǘ Řŀǘǳ ƛŜǾŀŘƛ

ÅDǊǹǘƛ ǇņǊōŀǳŘơǘ
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D9a ƳƻŘŜƭŢǑŀƴŀ ǳƴ ŀƴŀƭơȊŜ

3ÔÒÕËÔÕÒàÌàÓ ÌÉËÕÍÓÁËÁÒĂÂÁÓ ËÒÉÔóÒÉÊÉ ÓÅÉÓÍÉÓËÁÊà ÐÒÏÊÅËÔóĤÁÎà ɀ 
ÐÉÅČÁÕÊÁÍÉÅ ÖÉÅÎËàÒĤÏÊÕÍÉ

Regularity Allowed Simplification Behaviour factor

Plan Elevation Model Linear-elastic Analysis (for linear analysis)

Yes Yes Planar Lateral force Reference value

Yes No Planar Modal Decreased value*

No Yes Spatial Lateral force Reference value

No No Spatial Modal Decreased value*

Consequences of structural regularity on seismic analysis and design  (acc. to EN 1998)
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D9a ƳƻŘŜƭŢǑŀƴŀ ǳƴ ŀƴŀƭơȊŜ

'ÁÌĂÇÏ ÅÌÅÍÅÎÔÕ ÍÅÔÏÄÅ

Å3ÁÄÁÌÁ ÌÉÅÌÕ ÓÉÓÔóÍÕ ÍÁÚàËàÓȟ ÖÉÅÎËàÒĤàËàÓ ÄÁČàÓȟ ËÏ 

ÓÁÕÃ ÐÁÒ ÇÁÌĂÇÁÊÉÅÍ ÅÌÅÍÅÎÔÉÅÍȠ

Å-ÅÔÏÄÅ ÓÁÓÔàÖ  ÎÏÇÌÏÂàÌàÓ stinguma matricas un no 

ÅÌÅÍÅÎÔÕ ÓÔÉÎÇÕÍÁ ÍÁÔÒÉÃÁÓȟ ĒÅÍÏÔ ÖóÒà 

ÒÏÂÅĿÎÏÓÁÃĂÊÕÍÕÓ ÕÎ ÁÔÂÁÌÓÔÁ ÎÏÓÁÃĂÊÕÍÕÓȠ

Å3ÔÒÕËÔıÒÁÓ ÍÁÔÅÍàÔÉÓËÁÉÓ ÍÏÄÅÌÉÓ ÉÄÅÁÌÉÚó óËÕ

╕ ▓ ◕
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D9a ƳƻŘŜƭŢǑŀƴŀ ǳƴ ŀƴŀƭơȊŜ

ÅDŀƭơƎƻ elementu metode

STIFFNESS MATRIX [K]

material

section
geometry

╕ ▓ ◕
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D9a ƳƻŘŜƭŢǑŀƴŀ ǳƴ ŀƴŀƭơȊŜ

ÅGEM ς {ǘǊǳƪǘǳǊņƭņ ǎƛǎǘŢƳŀ

materials

sections
geometry

Supports

Connections

Elements 
geometry

MATHEMATICAL MODEL OF 
THE STRUCTURE
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D9a ƳƻŘŜƭŢǑŀƴŀ ǳƴ ŀƴŀƭơȊŜ

ÅDŀƭơƎƻ ŜƭŜƳŜƴǘǳ ƳŜǘƻŘŜ
Å±ƛǎǇņǊơƎƛ ŜƭŜƳŜƴǘƛ:
Å Kopnes elements(1D)
Å Sijas elements(1D)
Å Plaknes elements(2D)
Å Tilpuma elements(3D)

INPUT: Definition of 
physical model 

geometry, material, 
loading and boundary 

conditions

LIBRARY OF ELEMENTS: 
generation of 

mathematical models for 
structural elements and 

applied loadings

SOLUTION: construction 
and solution of 

mathematical model for 
structural system

OUTPUT: Display of 
predicted displacements 

and forces
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D9a ƳƻŘŜƭŢǑŀƴŀ ǳƴ ŀƴŀƭơȊŜ

ÅDŀƭơƎƻ ŜƭŜƳŜƴǘǳ ƳŜǘƻŘŜ
Å Plaknes elementi

Åн5 ŜƭŜƳŜƴǘƛΥ ǇƭņǘƴŜǎΣ ǎƛŜƴŀǎ

Å!ǘƪŀǊơōņ ƴƻ ǘƻ ǾŜƛŘŀ ǳƴ ǎŀǊŜȌƒơǘơōŀǎΥ

ÅtƭŀƪƴŢ ŜǎƻǑŀƛǎ ǎǇǊƛŜƎǳƳǎκǎŀǎǇƛŜǑŀƴŀ

ÅbƻōơŘŜ ǇƭŀƪƴŢκņǊǇǳǎ ǇƭŀƪƴŜǎ

Å[ƛŜƪǑŀƴŀ ņǊǇǳǎ ǇƭŀƪƴŜǎ

ÅC9a ōŀƭǎǘơǘņǎ ƳŜǘƻŘŢǎ ǘơƪƭƻǑŀƴņǎ 

       ƛǊ ǇǊƛŜƪǑƴƻǘŜƛƪǳƳǎ ŀƴŀƭơȊŜƛ
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D9a ƳƻŘŜƭŢǑŀƴŀ ǳƴ ŀƴŀƭơȊŜ

ÅDŀƭơƎƻ ŜƭŜƳŜƴǘǳ ƳŜǘƻŘŜ
Å Plaknes elementi

Åн5 ŜƭŜƳŜƴǘƛΥ ǇƭņǘƴŜǎΣ ǎƛŜƴŀǎ

Å!ǘƪŀǊơōņ ƴƻ ǘƻ ǾŜƛŘŀ ǳƴ ǎŀǊŜȌƒơǘơōŀǎΥ

ÅtƭŀƪƴŢ ŜǎƻǑŀƛǎ ǎǇǊƛŜƎǳƳǎκǎŀǎǇƛŜǑŀƴŀ

ÅbƻōơŘŜ ǇƭŀƪƴŢκņǊǇǳǎ ǇƭŀƪƴŜǎ

Å[ƛŜƪǑŀƴņǎ ņǊǇǳǎ ǇƭŀƪƴŜǎ
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D9a ƳƻŘŜƭŢǑŀƴŀ ǳƴ ŀƴŀƭơȊŜ

ÅDŀƭơƎƻ ŜƭŜƳŜƴǘǳ ƳŜǘƻŘŜ
ÅDŀƭơƎƻ ŜƭŜƳŜƴǘǳ ǘơƪƭǎ

ÅaŀȊņƪǎ ǘơƪƭŀ ŀŎǳ ƛȊƳŢǊǎ ǇŀǊŀǎǘƛ ƴƻŘǊƻǑƛƴŀ ǇǊŜŎơȊņƪǳǎ 

ǊŜȊǳƭǘņǘǳǎ

Å¢ơƪƭŀ ƛȊƳŢǊǎ ƛǊ ŀǘƪŀǊơƎǎ ƴƻ ŀǇƭǹƪƻǘņǎ ǇǊƻōƭŢƳŀǎ

ÅάRule of thumb όơƪǑƫŀ ƭƛƪǳƳǎύέ ƻǇǘƛƳņƭƛŜ ǘơƪƭŀ ŀŎǳ ƛȊƳŢǊƛ 

Ǝƭƻōņƭņǎ ǎǘŀōƛƭƛǘņǘŜǎ ŀƴŀƭơȊŜƛΥ

Å 2D elementiem: 2 vai 3 x elementa biezums

Åм5 ŜƭŜƳŜƴǘƛŜƳΥ ƎŀǊǳƳǎ κ с όǎǘŀōƛƭƛǘņǘŜǎ ŀƴŀƭơȊŜƛύ

ÅάRule of thumb όơƪǑƫŀ ƭƛƪǳƳǎύέ ƻǇǘƛƳņƭƛŜ ǘơƪƭŀ ŀŎǳ ƛȊƳŢǊƛ 

ŜƭŜƳŜƴǘǳ ŀǇǊŢƫƛƴņǑŀƴŀƛΥ

Åн5 ŜƭŜƳŜƴǘƛŜƳΥ ǾƛŜƴņŘǎ Ǿŀƛ ƳŀȊņƪǎ ǇŀǊ ŜƭŜƳŜƴǘŀ 

biezumu
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D9a ƳƻŘŜƭŢǑŀƴŀ ǳƴ ŀƴŀƭơȊŜ

Ɇmaterials

Ɇgeometry

Ɇsections

Ɇloads

MODEL

Ɇstatic

Ɇstability

Ɇmodal

Ɇseismic

ANALYSIS Ɇglobal 
verifications

Ɇoverall 
assessment

STRUCTURAL 
RESPONSE

Ɇelement design

Ɇconnection 
design

ɆULS/SLS 
verifications

DESIGN

$ÁÒÂÐÌıÓÍà ÉÒ ÐÁÒàÄĂÔÓ 
ÖÉÓÐàÒóÊÁÉÓ ÄÉÚÁÉÎÁ 
ÃÅČÖÅÄÉÓȢ
Å-ÏÄÅÌÉÓȡ ÍÁÔÅÒÉàÌÉȟ 
úÅÏÍÅÔÒÉÊÁȟ ÓÁÄÁČÁÓȟ 
slodzes
Å!ÎÁÌĂÚÅȡ ÓÔÁÔÉÓËàȟ 
ÓÔÁÂÉÌÉÔàÔÅÓȟ ÍÏÄàÌàȟ 
ÓÅÉÓÍÉÓËà
Å3ÔÒÕËÔÕÒàÌà ÁÔÂÉÌÄÅȡ 
ÇÌÏÂàÌàÓ ÐàÒÂÁÕÄÅÓȟ 
ËÏÐóÊÁÉÓ ÎÏÖóÒÔóÊÕÍÓ
Å$ÉÚÁÉÎÓȾÐÒÏÊÅËÔóĤÁÎÁȡ 

elementu ÐÒÏÅÊËÔóĤÁÎÁ, 
savienojuma 
ÐÒÏÅÊËÔóĤÁÎÁ, ULS/SLS 
ÐàÒÂÁÕÄÅÓ
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D9a ƳƻŘŜƭŢǑŀƴŀ ǳƴ ŀƴŀƭơȊŜ

ÅGEM ς Saliekamie savienojumi
ÅSija-kolonna

Å Parasti saliekamo siju un kolonnu savienojumi tiek 

ǳȊǎƪŀǘơǘƛ ǇŀǊ ŦƛƪǎŢǘƛŜƳ Ǿŀƛ ŜƸƒǳ ǘƛǇŀ

ÅLǊ ǎǾŀǊơƎƛ ƸŜƳǘ ǾŢǊņΥ

Å{ŀǾƛŜƴƻƧǳƳŀ ƒŜƻƳŜǘǊƛƧŀ

Å Ekscentriskums starp kolonnas asi un pielietojuma 

Ǉǳƴƪǘǳ όƎǳƭǘƸŀ ǇŀƭƛƪǘƸŀ ŎŜƴǘǊǎύ
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D9a ƳƻŘŜƭŢǑŀƴŀ ǳƴ ŀƴŀƭơȊŜ

ÅGEM ς Saliekamie savienojumi
Å Sija-ǇƭņǘƴŜ

Åάǎŀƭƛƪǘǎέ ǇǊŜǘ άƴŜǎŀƭƛƪǘǎέ ơǇŀǑơōŀǎ

Åά{ŀƭƛƪǘņέ ǾŜƛŘŀ ơǇŀǑơōŀǎ ǊŀŘŀ ƴŜǊŜņƭǳ ǎǘǊǳƪǘǳǊņƭǳ ǊŜŀƪŎƛƧǳ

Å{ŀƭƛŜƪŀƳņƳ ƪƻƴǎǘǊǳƪŎƛƧņƳ Ǿƛǎƭŀōņƪ ŀǘōƛƭǎǘ άƴŜǎŀƭƛƪǘņǎέ 

ŘŀǊōơōŀǎ

Å Ieteikumi:

Å9ƭŜƳŜƴǘǳ ŀǎǎ ƧņǎŀƎƭŀōņ ǎŜƪŎƛƧŀǎ ŎŜƴǘǊņ

ÅtƭņǘƸǳ ŜƭŜƳŜƴǘǳ vidusplakne ƧņǎŀƎƭŀōņ ǎŜƪŎƛƧŀǎ ǾƛŘǹ

Å c
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ÅGEM- Saliekamie savienojumi
Å{ŀǾƛŜƴƻƧǳƳƛ ƴƻ ǎƛŜƴŀǎ ƭơŘȊ ǎƛŜƴŀƛ

ÅάǘŜƻǊŢǘƛǎƪŀƧƛŜƳέ ŜƸƒǳ ƳƻŘŜưƛŜƳ ƛǊ ƛŜǊƻōŜȌƻǘŀ 

ǇƛŜƭƛŜǘƻƧŀƳơōŀ

ÅLŜǘŜƛŎŀƳǎ ŀǇǘǳǾŜƴƛ ƴƻǾŢǊǘŢǘ ǎŀǾƛŜƴƻƧǳƳŀ ǎǘƛƴƎǊơōǳ

ÅLŜƪǑŢƧƻ ǎŀǎǇƛŜǑŀƴŀǎ ǎǇŢƪǳ ό±1ύ ŜƪǎŎŜƴǘǊƛǎƪǳƳǳ ƳƻŘŜƭơ 

ƛǊ ƎǊǹǘƛ ƸŜƳǘ ǾŢǊņ

Å{ŀǾƛŜƴƻƧǳƳƛ ƴƻ ǇƭņǘƴŜǎ ǇƛŜ ǎƛŜƴŀǎ

ÅaƻŘŜƭŢǘǎ ƪņ άǘŜƻǊŢǘƛǎƪņέ ŜƸƒŜ

ÅLǊ ǎǾŀǊơƎƛ ƸŜƳǘ ǾŢǊņΥ

Å{ŀǾƛŜƴƻƧǳƳŀ ƒŜƻƳŜǘǊƛƧŀ

Å Ekscentriskums

Å±ŀƛ ŜƪǎŎŜƴǘǊƛǎƪǳƳǎ ƧņƳƻŘŜƭŢ Ǝƭƻōņƭƻǎ 

ƳƻŘŜưƻǎΚ
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Å{ŀƭƛŜƪŀƳņǎ ǇƭņǘƴŜǎ
ÅYƻƴŎŜƴǘǊŢƧƛŜǘƛŜǎ ǳȊ Řƻōǳ ƪƻŘƻƭǳ όI/ύ ǇƭņǘƸǳ 

specifiku

Å¦ȊǾŜŘơōŀǎ ƳƻŘŜưƛ ǇƭŀƪƴŢ

Å{ƭƻŘȊŜǎ ǎŀŘŀƭơƧǳƳǎ ǎņƴƻǎ

Å9ƭŀǎǘơƎŀ ŘƛŀŦǊŀƎƳŀ

ÅStingra diafragma

Å'ǊǇǳǎ ǇƭŀƪƴŜǎ ǳȊǾŜŘơōŀ

ÅDǊŀǾƛǘņŎƛƧŀǎ ǎƭƻŘȊŜǎ ǎŀŘŀƭơƧǳƳǎ

Å~ƫŢǊǎǾƛǊȊƛŜƴŀ ǎƭƻŘȊŜǎ ǎŀŘŀƭơƧǳƳǎ ǎŀǎƪŀƸņ ŀǊ 

EN1168 C pielikumu
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Å{ŀƭƛŜƪŀƳņǎ ǇƭņǘƴŜǎ
Å!ƴŀƭơǘƛǎƪƛŜ ǳȊǾŜŘơōŀǎ ƳƻŘŜưƛ ǇƭŀƪƴŢ

Å9ƭŀǎǘơƎŀ ŘƛŀŦǊŀƎƳŀ
Á tƭņǘƴŜǎ ǎǘƛƴƎǊơōŀ ǘƛŜƪ ƸŜƳǘŀ ǾŢǊņ ƎƭƻōņƭŀƧņ ǎǘƛƴƎǳƳŀ ƳŀǘǊƛŎņ
Á {ņƴǳ ǎǇŢƪǳ ǎŀŘŀƭơƧǳƳǳ ƛŜǘƪŜƳŢ ǇƭņǘƴŜǎ ǇƭŀƪƴŜǎ ǎǘƛƴƎǳƳǎ

Å Stingra diafragma
ÅtƭņǘƴŜǎ ǎǘƛƴƎǊơōŀ ƴŜǘƛŜƪ ƸŜƳǘŀ ǾŢǊņ
ÅtƭņƪǎƴŜ ŘŀǊōƻƧŀǎ ƪņ ōŜȊƎŀƭơƎƛ ǎǘơǾǎ ƘƻǊƛȊƻƴǘņƭǎ ŜƭŜƳŜƴǘǎ

Å{ņƴǳ ǎǇŢƪǳ ǎŀŘŀƭơƧǳƳǳ ƴŜƛŜǘŜƪƳŢ ǇƭņǘƴŜǎ ǇƭŀƪƴŜǎ ǎǘƛƴƎǳƳǎ

ÅYƭŀǎƛǎƪņǎ 2D dizaina pieejas ǇŀƳŀǘǇƛŜƸŢƳǳƳǎ

Flexible 

diaphragm

Rigid diaphragm

FEM model
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Å{ŀƭƛŜƪŀƳņǎ ǇƭņǘƴŜǎ ς ŘƛŀŦǊŀƎƳǳ ƳƻŘŜưƛ

Å{ǘƛƴƎǊŀǎ Ǿŀƛ ŜƭŀǎǘơƎŀǎ ŘƛŀŦǊŀƎƳŀǎ ƳƻŘŜƭƛǎΚ

Å Eirokodekss 2

Å Nav skaidru ieteikumu

Å~ƫƛŜǘΣ ƪŀ ŎƛŜǘņǎ ŘƛŀŦǊŀƎƳŀǎ ƳƻŘŜƭƛǎ ƛǊ 

ǳƴƛǾŜǊǎņƭǎ

Å Eirokodekss 8

Å{ƪŀƛŘǊƛ ƛŜǊƻōŜȌƻƧǳƳƛ ŎƛŜǘņǎ ŘƛŀŦǊŀƎƳŀǎ 

modelim

Å Cieto diafragmu var izmantot, ja starp diviem 

ƳƻŘŜưƛŜƳ ƛǊ ƴŜ ǾŀƛǊņƪ ƪņ мл҈ ŀǘǑƫƛǊơōŀ ǎǘŀǊǇ 

ƘƻǊƛȊƻƴǘņƭŀƧƛŜƳ ǇņǊǾƛŜǘƻƧǳƳƛŜƳ
Comparison between rigid and flexible diaphragm maximum lateral displacement
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Å{ŀƭƛŜƪŀƳņǎ ǇƭņǘƴŜǎ ς ŎƛŜǘņǎ ŘƛŀŦǊŀƎƳŀǎ ƳƻŘŜƭƛǎ
ÅIƻǊƛȊƻƴǘņƭņǎ ǎƭƻŘȊŜǎ ǎŀŘŀƭơƧǳƳǎ
Å Daudzsienu ǎǘƛǇǊƛƴņƧǳƳǳ ǎƛǎǘŢƳŀǎ ŀƴŀƭơȊŜ

(a) Definitions & floor deflections due to 

translations
(b) Floor deflections due to rotations

Ὄ

Ὄ

ὉὍ

ВὉὍ

ὩὉὍὥ

ВὉὍὥ

*Kim S. Elliott, Precast Concrete Structures
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Å{ŀƭƛŜƪŀƳņǎ ǇƭņǘƴŜǎ ς ŎƛŜǘņǎ ŘƛŀŦǊŀƎƳŀǎ ƳƻŘŜƭƛǎ
ÅLŜƪǑŢƧƛŜ ǎǇŢƪƛ ŘƛŀŦǊŀƎƳŀǎ ǎŀǾƛŜƴƻƧǳƳƻǎ
Å.ơŘŜ ƎǊơŘŀǎ ŜƭŜƳŜƴǘǳ ƎŀǊŜƴǾƛǊȊƛŜƴņ ǳƴ ǑƫŢǊǎǾƛǊȊƛŜƴņ

ὠ ὠɇ ὔ

ὠ ὠɇ
Ὓ

Ὅ
ὔȾάά

ὠ ὠɇ
φɇὒɇὄ ὒ

ὄ
ὔȾάά

(a) Shear and bending moment diagrams in slab 

(b) Shear in HC connections
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Å{ŀƭƛŜƪŀƳņǎ ǇƭņǘƴŜǎ ς ŎƛŜǘņǎ ŘƛŀŦǊŀƎƳŀǎ ƳƻŘŜƭƛǎ
ÅLŜƪǑŢƧƛŜ ǎǇŢƪƛ ŘƛŀŦǊŀƎƳŀǎ ǎŀǾƛŜƴƻƧǳƳƻǎ
Å{ŀǎŀƛǎǘŜǎ ǎǇŢƪƛ

Ὕ Ὕ Ὕ
ὠ

ὲ ρ ǲ‘

ὓ

ᾀ

B/L z/B

<0.5 0.9

0.5<1.0 0.8

Ὕ
ὓ

ᾀ

Ὕ πȢυ ϳὠ ϳὄὒ

ÅBending - deep beam model B/L<1

ÅBending - strut-and tie arch model B/L>1

ÅShear wedging + shear friction

Ὕ
ὠ

ǲ‘

*fib bulletin 6, Special design considerations for precast prestressed hollow core floors
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Å{ŀƭƛŜƪŀƳņǎ ǇƭņǘƴŜǎ - ǇƛŜƳŢǊƛ
ÅDǊơŘŀǎ ŘƛŀŦǊŀƎƳŀǎ ǳȊǾŜŘơōŀ ς ǎŀƭơŘȊƛƴƻǑǎ ǇŢǘơƧǳƳǎ

άwŜƎǳƭŀǊέ ǎǘǊǳŎǘǳǊŜ
Example 1

άIrregularέ structure
Example 2

ÅDizaina pieejas:
A. aŀƴǳņƭǎ ŀǇǊŢƫƛƴǎ όǎǘƛƴƎǊŀ ŘƛŀŦǊŀƎƳŀύ
B. C9a ŀƴŀƭơȊŜ όǎǘƛƴƎǊņ ŘƛŀŦǊŀƎƳŀύ
C. C9a ŀƴŀƭơȊŜ όŜƭŀǎǘơƎŀ ŘƛŀŦǊŀƎƳŀ)

Å{ǘǊǳƪǘǳǊņƭņ ƛȊǾŀŘŜ:
Å.ơŘŜ ǎƛŜƴǳ ǇŀƴŜưƻǎκ ǎņƴǳ ǎǇŢƪǳ ǎŀŘŀƭơƧǳƳǎ
ÅLŜƪǑŢƧƛŜ ǎǇŢƪƛ I/ ǇƭņǘƸǳ ǎŀǾƛŜƴƻƧǳƳƻǎ
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Å{ŀƭƛŜƪŀƳņǎ ǇƭņǘƴŜǎ - ǇƛŜƳŢǊƛ
ÅмΦǇƛŜƳŢǊǎΥ ǊŜƎǳƭņǊŀ ǎǘǊǳƪǘǹǊŀ

{ǘǊǳƪǘǳǊņƭņ ǎƛǎǘŢƳŀΥ

Å 1ǎǘņǾǎ όоm augsts)

Å ƴŜǇņǊƪƭņǘŀ ŘƛǾǳ ƴƻŘŀƭơƧǳƳǳ I5-F 120-нл ǇƭņƪǎƴŜ

Å ǎŀƭƛŜƪŀƳņ ŘȊŜƭȊǎōŜǘƻƴŀ ǎƛƧŀǎ

Å   (apgriezts T 500x500-250-400mm)

Å divviru kolonnas (400x400mm)

Slodze:

Å 4 kNκƳ ƭƛƴŜņǊŀ ǎŀŘŀƭơǘŀ ǾŢƧŀ ǎƭƻŘȊŜ

Å bŀǾ ǾŜǊǘƛƪņƭŀǎ Ƴŀƭŀǎ ǎŀǾƛŜƴƻƧǳƳŀ ǎǘŀǊǇ 

ƎŀǊŜƴǾƛǊȊƛŜƴŀ ǳƴ ǑƫŢǊǎǎƛŜƴǳ ǇŀƴŜưƛŜƳΗ

Å Balsti ir "stingri"
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Å{ŀƭƛŜƪŀƳņǎ ǇƭņǘƴŜǎ - ǇƛŜƳŢǊƛ
ÅмΦǇƛŜƳŢǊǎΥ ǊŜƎǳƭņǊŀ ǎǘǊǳƪǘǹǊŀ

Å{ǘǊǳƪǘǳǊņƭņǎ ƛȊŜƧŀǎ ǎŀƭơŘȊƛƴņƧǳƳǎΥ ǎņƴǳ ǎǇŢƪŀ 

ǎŀŘŀƭơƧǳƳǎ ǳƴ ǎņƴǳ ƴƻōơŘŜǎτ ǎǘƛƴƎǊŀǎ ǳƴ ŜƭŀǎǘơƎŀǎ 

diafragmas modelis

Flexible diaphragm model

Rigid diaphragm model

Lateral displacements

Flexible diaphragm model

Rigid diaphragm model


