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Shielding Wall between  ILD and SID 

Magnitude 

  Earth quake intensity   

Risk 

Overturning Statics Boundery Condition => Earth Quake 

20x13,5 m 25 m. 

Hall 

ild sid 

Earth Quake Per Year 

Stromhagen, Richard / DESY-Hamburg /   -  ILD Integration Workshop  -  / 19-23 Feb.2018 Ichinoseki / KEK, Japan   



2 

 
Shield Wall Sonsists Of:   

Iron blocks 
5 x 0,5 x1 meter 

 = 20 tons (x 20 blocks) 
∑ = 1040 tons 

 

I beams wide 

HE 650x410 / 5 tons 
∑ = 88 tons 

Iron Blocks / basic structure 
(alternative concrete) 

2 x 3 x 0,5 meter 
= 24 tons (x 10 blocks) 

∑ = 240 tons 

Load centre of 
gravity 
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Wall Frame 20 M. x 13 M. x 1,80 M  

Loading with crane 

13500 

20000  
500 
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20000 

13500 

3000 mm 

500 mm 

Load centre 
of gravity 

5700 

Steel Shielding Assembly  / Load Center of Gravity  
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Barrier Stability Static / Boundery Condition 
 

~ 13500mm 

3000 

500 

500 

1027 Tonnen 

237 tons 

P = 0,2 N/mm² 
P ^ 21 tons / m² 

Load center of 
grafity 

 
Stand Moment Arm Ms = Weight FG · Stand Width a 

Ms = FG · a  
 

 Ms = 13680000N x 1,5 m 
 

       Ms = 20520 kNm 
 
 
 

Overt. Moment Mo = Overturning Force Fo ·  Load Center h 
Mo = Fk · h   

Fo = 13680 kN x 1,5  m / 5,7 m = 3600 kN 
  

                                          Necessary Force to Overturning 

                                                                     over Fo = 3600 kN  

k 
1027t + 237t ~ 88 t= 1368t  

S > 1 balanced 
S < 1 overturning 
S = 1 balance of force    

Fk2=1520kN 

  

Ms = 20520 kNm 

5,7 m 

Fo 

Fn 

Fo x 5,7 = Fg x 1,5 => ∑ M = 0 

M 

boundery condition, balance of force  Ms/Mo = 1 

= > Ms/Mo = 1 
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Fmax. = 13680kN  

  

Acceleration Force with 1G, (Fb) 
 

Fq = 1368000kg x 9,81 m/s² = 13420080N 

Fq~ 13420 kN 

Fos = 3600 kN  

 Acceleration Force 1G / Overturning / Static Friction 1  

Fq~ 13420 kN 

Fq/Fos ~ 4 

S < 1 overturning ! 

static 

∑ Fqx = Fq – F = 0   => Fq = F 
∑ Fy = FN – m x G = 0   => FN = m x G 

∑ M = FN x  d + F x  H – m x G x  w/2  = 0    
  

F ~ Fq 

m x G = Fmax   

FN 

d 

H 

w 

H = m x G/F x w/2 
 

1368000kg x 9,81 x 3    kg m² 
13420 000 N x 2          s² N 

 

H = 1,5 Meter   
overturning border > 1,5 Meter 

  

     d = 0;   F = µ x m x G 
µ = 1 static friction    

Static Constraint 

if stop over edge 
or 

µ = 1 static friction    
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F0.1 = 0,1 x 13680kN = 1368kN 
 

of ball (socked joint an damper) 

Wall stand of ball bearing 
µR ~ 0,001 ( tempered steel up high strength steel ) 

 

Fb0.001 =  13680kN x 0,001 = 13,68 kN 

0,001 mm 

Tempered Steel of Tempered Stell 
Friction factor µ ~ 0,1 

Wall stand of Ball Bearing and Stell 
µ ~ 0,001 

tempered steel up high strength steel 

 

F0.1 ~ 1368 kN  

Fo ~ 3600 kN 
Safety overt. factor = = 2,6 

Safety overt. factor  ~ 260 
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F=4000kN 

Mb=25350kN/m  

f = 17,5 mm 

Magnetic Force Static  
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http://physikunterricht-online.de/jahrgang-11/magnetische-
feldstaerke/ 

Magnetic field 
strengh force 

Section modulus 

Moment of interia 



9 

Ground Acceleration (a) / Inertia Force (Fr) / Wall Weight (m)   

Fr = m x a 

 µ x m x g = m x a 

ground track account s = 0,5 m 

t = √ 0,5/ µ x g ~ 0,7 s  

0,1 

ground speed V = 0,5 m / 0,7 s ~ 0,7 m /s  
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time for 0,5 
m 

= 133420000 N / 200 N/mm² = 667100 mm² 
 

to need ~ 4000 bolt with 12 diameter for overturning 

   

shear force 
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Further Insulating Elements Against Earthquakes 

base 
AirLoc isolation sliding 

plate 

AirLoc slide cover 
foils 

base 

Patent 
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The increased contact surface under the foundation block provides increased 
tipping stability during external accelerations of earthquakes. 

Weight of foundation blocks has an inertia that acts against the excitation forces. 
Company: AirLock 

dynamical reduction 
koefficient of adhesion  

Company: 
Caspar Gleitlager GmbH 



11 

Conclusions 

-   good is empirical study  
 

-   the wall geometry can be customized 
 

-   damping  
 

- Platform 
 

- magnitude of earthquarkes 
 

- soil quality 
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