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Object : Support 1

PRINCIPLE SKETCH

Geometry and foundation

The calculation of the equivalent stiffness in the foundation has been carried out 
according to TRVINFRA-00227, Appendix 4 (method 1). The equivalent E-modulus 
assumes a load spread of 2:1. The determination was made for a fictitious load 
corresponding to q (= 100 kPa).
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THEORY

When the distance to the rock is less than 2B, the formula below is applied, which also 
appears in BH page 594 (section 6.4:22 Calculation model).

When distance to rock is greater than 2B use  TRVINFRA-00227, Appendix 5.
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INPUT

Geometry

Bottom slab : ≔b 4.0 m ≔l ⋅9.0 m

Soil material

Number of layers (min. 2 layers): ≔n 2
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CALCULATIONS

Total layer thickness

≔H ∑
=i 1

n

h
i

=H 6 m

Total settlement thickness

≔zmax min (( ,⋅2 b H)) =zmax 6 m

Levels for each layer
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‖
‖
‖
‖
‖
‖
‖
‖

←z
1

⋅1 mm

for ∊i ‥1 n
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←z
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-+z
-⋅2 i 1

h
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⋅1 mm

←z
+⋅2 i 1

+z
⋅2 i

⋅1 mm

=zs 0 3 3.001 6 6.001[[ ]] m

Function - settlement modulus

≔Esk
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖

←E
1

Ek1

for ∊i ‥1 -n 1
‖
‖
‖
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‖

←E
⋅2 i

Eki

←E
+⋅2 i 1

Ek +i 1

←E
⋅2 n

Ekn

←E
+⋅2 n 1

⋅1000 MPa

=Esk 50 50 50 50 1000[[ ]] MPa

≔Ekar ((z)) linterp ⎛⎝ ,,zs Esk z⎞⎠

Date:   12-01-2025

File : PROG G3_005.mcdx



Angular stiffness foundation

PROG G3.002 /2006-02-06  
Page 5

Stress according to method 2:1

≔q ⋅100 kPa

≔Δσv ((z)) ⋅q ―――――⋅b l
⋅(( +b z)) (( +l z))

Characteristic settlement

≔sk
⌠
⎮
⎮⌡

d

⋅0 m

H

―――
Δσv ((z))
Ekar ((z))

z =sk 5.8 mm

Equivalent settlement modulus

≔E´k ――――

⌠
⌡ d
⋅0 m

zmax

Δσv ((z)) z

sk
=E´k 50 MPa

Function - stiffness when H < 2B
( See derivation section  THEORY )

≔kθk (( ,B L)) ――――
⋅⋅L B3 E´k
⋅12 H

'
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RESULTS

Results when H < 2B

Rotation about bottom slab short direction ( x-x direction):

=kθk (( ,b l)) 400000 ――kNm
rad

≔Cϕ.1 ―――1
kθk (( ,b l))

=⋅109 Cϕ.1 2500――rad
kNm

Rotation about bottom slab long direction ( y-y direction):

=kθk (( ,l b)) 2025000 ――kNm
rad

≔Cη.1 ―――1
kθk (( ,l b))

=⋅109 Cη.1 494――rad
kNm

Results when H > 2B 

Rotation about bottom slab short direction ( x-x direction):

≔Kϕ =⋅E´k ――⋅b2 l
5

1440000――kNm
rad

≔Cϕ.2 ―1
Kϕ

=⋅106 Cϕ.2 0.694――rad
kNm

Rotation about bottom slab long direction ( y-y direction):

≔Kη =⋅E´k ――⋅l2 b
5

3240000――kNm
rad

≔Cη.2 ―1
Kη

=⋅106 Cη.2 0.309 ――rad
kNm
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