
ɮˉˈ ˍˇˎˌ ɮˊ˔ʰʾˇˎˌ ɿʰˇˏˌ ˋˍʹ˄

ʅˏʴ˔ˊˇ˄ʹ ɮ˄ˍʽ-ʅʶʽˋ˃ʽˁʺ ʃˊˇˋˍʰˋʾʰ 

˃ʷˋ˖ ɽʽˁ˄ʽˋ˃ˇˏ ˍʹˌ ɸʶ˃ʶ˂ʾ˖ˋʹˌ 

ɱΦ ɱˁʰʸʷˍʰˌ  

EMʃ



ʁ ɿʰˈˌ ˍˇˎ ɳˉʽˁˇˏˊʽˇˎ ɮˉˈ˂˂˖˄ʰ ɰʰˋˋ˗˄ 
όʃˇ˂ˏˋˉˇ˄ʵˇʽ  ɼʾˇ˄ʶˌύ



ʁ ɿʰˈˌ ˍˇˎ ɮˉˈ˂˂˖˄ʰ ˋˍʹ˄ ɼˈˊʽ˄ʻˇ
όʁ˂ˈˋ˖˃ˇʽ  ɼʾˇ˄ʶˌύ



ɳ˔ʶʽ ˉ˂ʺˊ˖ˌ ʰ˄ʰʴ˄˖ˊʽˋʻʶʾ ʹ  ʻʰˎ˃ʰˋˍʺ 

ʽˁʰ˄ˈˍʹˍʰ ˍ˖˄ ˁʽˈ˄˖˄ όˎˉˇˋˍˎ˂˖˃ʱˍ˖˄ύ ˍ˖˄ 

ʰˊ˔ʰʾ˖˄ ʶ˂˂ʹ˄ʽˁ˗˄ ˄ʰ˗˄  ˄ʰ ʰ˄ʻʾˋˍʰ˄ˍʰʽ 

ʰˁˈ˃ʹ ˁʰʽ ˋʶ ʽˋ˔ˎˊˇˏˌ ˋʶʽˋ˃ʽˁˇˏˌ ˁˊʰʵʰˋ˃ˇˏˌ 

ɳʾ˄ʰʽ ʵʶ ʰ˄ʰ˄ˍʾˊʹˍʰ ˍʶˁ˃ʹˊʽ˖˃ʷ˄ˇ ˇˍʽ 

ʹ ˉ˂ʺˊʹˌ ʺ ˃ʶˊʽˁʺ ˁʰˍʰˋˍˊˇ˒ʺ ˍ˖˄ ˄ʰ˗˄ 

ˇ˒ʶʾ˂ʶˍʰʽ ˁˎˊʾ˖ˌ ˋʶ ʰ˄ʻˊ˗ˉʽ˄ʹ ʵˊʱˋʹ 

ˉʰˊʱ ˋʶ ˋʶʽˋ˃ʽˁˇˏˌ ˁˊʰʵʰˋ˃ˇˏˌΦ 



ʃˇˏ ˇ˒ʶʾ˂ʶˍʰʽ ʹ ʶʴʴʶ˄ʺˌ ʰˎˍʺ ʽˁʰ˄ˈˍʹˍʰ ˍ˖˄ 
ˁʽˈ˄˖˄ ˍ˖˄ ʶ˂˂ʹ˄ʽˁ˗˄ ˄ʰ˗˄ ;

ɳʾ˄ʰʽ ˃ˏʻˇˌˇˍʽ ˇ˒ʶʾ˂ʶˍʰʽ ˃ˈ˄ˇ˄
ˋˍˇ˄ ˅ˏ˂ʽ˄ˇκ˃ʶˍʰ˂ʽˁˈ ˋˏ˄ʵʶˋ˃ˇ (ʲ˂ʺˍˊˇ) 
ˋˍˇ ˁʷ˄ˍˊˇ ˃ʶˍʰ˅ˏ ˍ˖˄ ʵˏˇ ʵʽʰʵˇ˔ʽˁ˗˄ 

ˋˉˇ˄ʵˏ˂˖˄Φ     
(ɮˉˈʵʶʽ˅ʹΥ ˇʽ ˇ˂ˈˋ˖˃ˇʽ ˁʾˇ˄ʶˌ ˋˍʹ˄ 

ɼˈˊʽ˄ʻˇΦΦΦ)

ɼˏˊʽˇ ɮʾˍʽˇΥ  ɶ  ʵˎ˄ʰˍˈˍʹˍʰ  όʶ˂ʶˎʻʶˊʾʰύ 
˂ʽˁ˄ʽˋˍʽˁʺˌ ˍʰ˂ʱ˄ˍ˖ˋʹˌ ΗΗ

(˃ʶˍʰ˅ˏ  ˁʽˈ˄˖˄ ˁʰʽ ˋˍʹˊʾ˅ʶ˖˄Σ ˁʰʽ ˃ʶˍʰ˅ˏ ˋˉˇ˄ʵˏ˂˖˄)



h

b

ɽʽˁ˄ʽˋ˃ˈˌ + ɮ˄ʰˍˊˇˉʺ

ʅˍʶˊʶˇˏ  ʅ˗˃ʰˍˇˌ



m g ac

AC = Ch g

m g
Ȃ

(ʌʶˎʵˇ-ʅˍʰˍʽˁʺ) ɳˉʽˍʱ˔ˎ˄ˋʹ  ɲʽʰˊˊˇʺˌAc= chg

ch = b / h

ʄˇˉʺ  ɮ˄ʰˍˊˇˉʺˌ

= m chgϊ h

ʄˇˉʺ  ɮ˄ˍʽˋˍʱˋʶ˖ˌ
= m gϊb



FȺå1ï
0.33 +

ʰ

t

ό˕ʶˎʵˇύˋˍʰˍʽˁʱΥ 
ȷɁȷɇɅɃɄȼ

ȼ  = 30 cm

B  = 10 cm

B/ H = 0.33

static2.AVI
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-1
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FE = 1/ 4

1.20 g

ʵˎ˄ʰ˃ʽˁʱ ɃɉȽ 
ȷɁȷɇɅɃɄȼ

small shaking table videos\12-big.avi


ʃʶʽˊʰ˃ʰˍʽˁʺ ˁʰʽ ʻʶ˖ˊʹˍʽˁʺ ʷˊʶˎ˄ʰ ˉˇ˂˂˗˄ 
˃ʹ˔ʰ˄ʽˁ˗˄

(ɾʰˁˊʺˌΣ ʌˎ˔ʱˊʹˌΣʅˉʰ˄ˈˌΣ ɰʽˍʸʹ˂ʰʾˇˎΣ 
ʃʰˉʵˈˉˇˎ˂ˇˌΣ ɾˇˎʸʱˁʹˌΣ ɮ˄ʰˋˍʰˋˈˉˇˎ˂ˇˌΣ 

ɲˊˈˋˇˌΣΦ..)ʰˉʷʵʶʽ˅ʰ˄ ˇˍʽΥ

ɱʽʱ ˄ʰ ˁʰˍʶˊˊʶˏˋʶʽ ʷ˄ʰˌ ˋˏˋˍʹ˃ʰ ˁʽˈ˄˖˄ 
ʰˉʰʽˍˇˏ˄ˍʰʽ ˉˇ˂˂ʰˉ˂ʱˋʽʶˌ  ʶˉʽˍʰ˔ˏ˄ˋʶʽˌ ˁʽ ʰˉˈ 
ˍʽˌ ʽˋ˔ˎˊˈˍʶˊʶˌ ˉˇˎ ʷ˔ˇˎ˄ ˁʰˍʰʴˊʰ˒ʶʾ ˋˍʹ˄ 

ɳ˂˂ʱʵʰΦ 

ʃʰˊʻʶ˄˗˄ʰˌΥ  Ҕ мΦн g
ɾʽˁˊˈˍʶˊˇʽ ˁʾˇ˄ʶˌ Ҕ лΦуg



ʃʶʽˊʰ˃ʰˍʽˁʺ ʶˉʰ˂ʺʻʶˎˋʹ:

ɳˊʴʰˋˍʹˊʽʰˁʺ ʵˇˁʽ˃ʺ ˋˍʹ˄ ʅʶʽˋ˃ʽˁʺ ʆˊʱˉʶʸʰ 
ˍˇˎ ɳˊʴʰˋˍʹˊʾˇˎ ɳʵʰ˒ˇʵˎ˄ʰ˃ʽˁʺˌ ˋˍˇ ɳɾʃ

(Ŭ)˃ʶ˃ˇ˄˖˃ʷ˄˖˄ ˁʽˈ˄˖˄ 

(ȁ)  ʸʶˏʴˇˎˌ ˁʽˈ˄˖˄ ˃ʶ ʶˉʽˋˍˏ˂ʽˇ

ɳˉʽˍˎ˔ʺˌ ʰˉˈˁˊʽˋʹ ˋʶ ʽˋ˔ˎˊˈˍʰˍˇˎˌ 
ˋʶʽˋ˃ʽˁˇˏˌ ˁˊʰʵʰˋ˃ˇˏˌ

ʆʰ video ̄ ʰʾʸˇˎ˄ ˋˍˇ˄ http://ssi.civil.ntua.gr/







ɲˏˇ  ɳ˒ʰˊ˃ˇʴʷˌ ˋˍʹ˄ ʃˊʱ˅ʹ 
(ˋʶ ˉʶˊʽˇ˔ʷˌ ˃ʶʴʱ˂ʹˌ ˋʶʽˋ˃ʽˁʺˌ ʶˉʽˁʽ˄ʵˎ˄ˈˍʹˍʰˌ)

ɸʶ˃ʶ˂ʾ˖ˋʹ ɰʱʻˊˇˎ ˍʹˌ ɱʷ˒ˎˊʰˌ Rangitikei  ̀ ˍʹ˄ 
ɿʷʰ ɵʹ˂ʰ˄ʵʾʰ

ʆʰ ʲʱʻˊʰ ˍʹˌ ɱʷ˒ˎˊʰˌ ʄʾˇˎςɮ˄ˍʽˊˊʾˇˎ



Rangitikei Bridge , ǯew Zealand

80 m



ñStepping
Foundationò





ʅ˖˂ʹ˄˖ˍʱ

ɳ˄ʻʷ˃ʰˍʰ

(ʹ˂˗ˋʶʽˌ)

90 m

25 m

ʃʶʾˊʰ˃ʰ

ɰʱʻˊˇ

ɸʶ˃ʷ˂ʽˇ
80 m


