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 Soil Dynamics : overview 
 

 

Dynamic loads (Source of Vibrations) 
 

 Earthquakes 

 Supported machines 

 Bomb blasting 

 Wind or wave action of water 

 

Earth & Earthquakes 

 
Max Depth of the source of earthquakes 

= 700 Km (2000˚C, 30˚C/Km) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Mantle :  
T ≒ 2900Km 
Ultra basic olivine rock 
G = 3.3 to 5.7 

Core :  
R ≒ 3500Km 
Liquid state 
High temp - 4500˚C 
Gs = 9.7 ~ 12. 3 (cf. mercury = 13.55) 

5~40Km 

3500Km 

6400Km 

Crust : 
 Igneous sedimentary 
metamorphic rocks 

Core 
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Earthquakes 
 

 

 G.S 

Epicenter Epicentral distance Station (observation pt.) 

 

 

 

 

 Hypocentral distance 

Hypocenter, (where major energy released) 
(Focus) 

 

 

 

 

 

 

 

Size of Earthquakes(Intensity / magnitude) 
 

 Intensity 
 
1. Rossi – Forel (RF) scale (1880s) 

I - Ⅹ 
 

2. modified Mercalli (MM) scale (1931) 
I - ⅩⅡ 
 

3. Japanese Meteorological Agency (JMA) scale 
I - ⅤⅡ 
 

4. Medvedev – Spoonheuer – Karnik (MSK) scale 
I - ⅩⅡ 
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 Magnitude 
 Richter Local magnitude (ML) 

- The logarithm(base 10) of the max trace amplitude (in micrometers) 

recorded on a Wood-Anderson Seismometer located 100 Km from the 

epicenter of the earthquake. 

 

 Surface Wave magnitude(Ms) 
 

 

 

 
A : the maximum ground displacement in micrometers 

△ : the epicentral distance of the seismometer in degrees (360˚ max) 

Ms = log A + 1.66 log △ + 2.0 

       

-  Used for shallow ( < 70 Km ) , distant ( > 1000 Km )  

& moderate to large earthquakes 

 

 

 Body wave magnitude (mb) 
 

 
mb : log A – log T + 0.01△ + 5.9  

 

        A : the p-wave amplitude in micrometers 

       T : the period of the p-wave (≒ 1 sec) 

 

- Used for deep focused earthquakes. 
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 Moment magnitude(Mw) 

log 10.7
1.5

o
w

MM = −  

 

Mo : the seismic moment in dyne-cm 

 

Mo= μ A D  μ : the rupture strength of the material along the fault 

             A : the rupture area 

            D  : the average amount of slip 

 

 

 Bolt(1989) 
 ML & mb for 3~7 

 Ms for 5~7.5 

 Mw for > 7.5 

 

 Earthquake Energy 

log E = 11.8 + 1.5 Ms 
    

 

 The total seismic energy released is often estimated from this relationship 

 Applicable to Mw as well 
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 Limiting Amplitude of Vibrations for a particular frequency in machine foundations 
 

 


