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Equivalent thickness calculation in Paratie Plus

A. Steel sheet wall

Consider the sheet wall designed in the example.
It's a tipe AZ28, it’s inertia is 58938.8 cm*/m.

Paratie Plus calculates an equivalent thickness considering a rectangular section having the

same inertia.

It’s possible to rea, in Paratie input file (.d):

*6.1 LEFT WALL STRUCTURAL PROPERTIES
*Calculate equivalent Steel Sheet Pile Ixx. X Wall Spacing
* Ewall= 210000 Mpa, Stiffness Ixx=58938.8 cm4/m x 1 m = 58938.8 cm4
* lequivalent= Ewall x Ixx x ConvEl / (Estandard x ConvEL x Wall Spacing) =>

* lequivalent= 210000 Mpa x 58938.8 cm4/m x 1 m = 58938.8 cm4 x 1E-08/ (210000 x 1 x 1)=
0.00059 (m”4/m)

*Now calculate Equivalent Wall Thickness from Ixx/Length

* Wall thick= (12 x Ixx/L)*(1/3) = (12 x 0.00059)*(1/3) = 0.19195 (m)
qu = Emuro * Ixx / ( Estandard * S ) =0.00059 m4/m-
s = horizontal space between elements.

The equivalnt thickness is calculated as:

s=3V(12 * leg) and is worth, in this case, 19.2 cm.
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+f] Edit Wall Data
1. 'wiall Hame
padall 1

2 Wiall Section Properties
Section “Wall 1

-

Equiralent wall Thickness: |0.192 i

2. Lhimensions

TopEL 0 m .
Depth L 15 m \ .
Battom m

|lze cuztom pazsive Eleyv. b
0 m

4 30 W all Coordinates

wadall O il Out-af-plane p 0

A, Wwall Friction - Baze Adhezion Optionz

‘Wl Friction options apply anly far

*/ lgnare '/ all Friction =ailz that hawe frictional properties

I1ze wall friction az a

percentage af friction andle 0

4

Ise set wall friction at 0 a

Yertical undrained adhesion percentage [clazzical analysiz)

0% of Su for claps undrained analyziz

Edit zection data

whall Section Drawing [Plan)

ShALL: A2 28
Su=2754.8 cm3

063

E. Beam continuity - Releaze codes [BEF Analysiz Only]
| Top tranzlation
| Bottomn translation

| Top rotation
| Bottom ratation

7% all Modes [Analyziz Settingz]
Murnber af Modes nl (04 200

Caonventional analpses use nl to divide wallinto smaller elements.
BEF uzes hdesh DELTA as defined in the "Analysis Tab"in then main
form and recalculates nl.

k. Cancel

B. IPE pails filled with concrete

Consider the wall designed in the example.

It’s a wall made up with aligned IPE beams; the inertia for a IPE220 is worth 1943 cm”.

Paratie Plus calculates an equivalent thickness considering a rectangular section having an

equivalent inertia.

In the imput file of Paratie it’s possible to read:
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*6.1 LEFT WALL STRUCTURAL PROPERTIES
*Calculate equivalent Soldier Pile Ixx, with Steel Beam.
* Ewall= 206000 MPa, Stiffness Ixx= 1943 cm4
* lequivalent= Ewall x Ixx x ConvEl / (Estandard x ConvEL x Wall Spacing) =>
* lequivalent= 206000 MPa x 1943 cm4 x 1E-08/ (206000 x 1 x 0.2)= 0.0001  (m*4/m)

*Now calculate Equivalent Wall Thickness from Ixx/Length

* Wall thick= (12 x Ixx/L)*(1/3) = (12 x 0.0001)7(1/3) = 0.10525 (m)
leq = Emuro * 1XX / ( Estandard * ) = 0.0001 m*/m.
s =0,2 m beams horizontal space
The equivalent thickness is:

s=3V(12 * leg) @and is worth, in this case, 10.52 cm.

+[] Edit Wall Data

1. Wwall M ame

"l 1

2 Wall Section Properties

Section wall 1 M |_E|:Iit sEchan data_|

Equiralent wall Thickness: |0.105 i

3. Dimenzionz

TopEL 0 m 'ZT_ LL LI
Depth L 15 m j_ |
Battarn i :
IJze custom passive Eley. KL){

1] m
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C. Steel pipe filled with concrete

Consider a wall made up with pails, having diameter 200 mm, thickness 7 mm and horizontal
spacing 0,3m.
In the window Edit section data it’s possible to choose the effectiveness of concrete for section

stiffness calculation. Assume 30% (see figure below).

- Modifica proprieta paratia X
MName paratia 4. Tipo paratia | B. Paratia con elementiin acciaio | E. Rivestimenta | F. Disegna
WalProperty 1. Generale - Seziohe paratia in acciaio

) Lunghezza ritegri Lb
Sezione  PM200<7 & (Inciementn scavo] 9.8 m
| Saolo paclo Unzupported Length Lx ]
. Fachor below excayation 3  pile: '/
V| Palo + Riemp.
Enter Fipes example Effectiveness of Concretd for Stiffress a0 3
far rarm: Pr200=10 Calculations [zee thi | ®
for inch: PRZ24x1 Modifica proprieta
Fattare di riduzione
Riduzione rezistenza per conozione *% Res. totale 50 #
0] &) 2 K
cm Cm cm ¥ ¥ l.i:
E
bf [=11] 1t [=11] tP [=11] ) x|l ;
(E cmd Iyy cmd il cmd Lw =
¥ |k
Sum i Syy i Lo crib Be
Aggiung 5] Cm w Cm T Cm Ricalcola
Elimina Zan cma3 Zyy cma3 L7 kMsm | propriets
— 3. Pali alineati e strati di argilla - Modifica fattore resistenza passiva
lgnora rezistenza pazziva argila intervallo 0 = Sact
Ihicolla
Ok Annulla

Steel section inertia is worth:

Ixx = /64 * (D* — (D — 2*tp)*) = 1978,8 cm™.

Concrete inertia is worth:

|_cls=/64*D_int* *0,3 * (E_cls / E_steel) =237 cm*.
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Having:
E_cls =31000 kPa
E_steel =200100 kPa

leq = Ixx + |_cls = 2252 cm®*/m.

Paratie Plus calculates an equivalent thickness considering a rectangular section having an
equivalent inertia.

In the imput file of Paratie it’s possible to read:

*6.1 LEFT WALL STRUCTURAL PROPERTIES
*Calculate equivalent Soldier Pile Ixx, with Steel Beam.
* Ewall= 200100 MPa, Stiffness Ixx=2251.85 cm4
* lequivalent= Ewall x Ixx x ConvEl / (Estandard x ConvEL x Wall Spacing) =>
* lequivalent= 200100 MPa x 2251.85 cm4 x 1E-08/ (200100 x 1 x 0.3)= 8E-05 (m”4/m)
*Now calculate Equivalent Wall Thickness from Ixx/Length

* Wall thick= (12 x Ixx/L)*(1/3) = (12 x 8E-05)*(1/3) = 0.09658 (m)
leq = Emuro * 1XX / ( Estandard * S ) = 8e-5 m*/m.
s =0,3 m pails horiziontal space
The equivalent thickness is:

s= 3\/(12 * leg) and is worth, in this case, 9,66 cm.
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+[] Edit Wall Data
1. W all Mame
Wwhall 1

2. W all Section Properties
Section walll " Edit zection data |

E quivalent wall Thickness: |0.097 i

3. Dimensgions

TopEL 0O m = P e——
DepthL 15 m W| O
m
—S

Battam

Uze custom paszzive Eleyv.

D. Tangent pile wall

Consider a wall made up with tangent piles, with IPE200 profiles put into concrete pails having i
D =25 mm and S= 25 mm.
In the window Edit section data it’s possible to choose the effectiveness of concrete for section

stiffness calculation. Assume 25% (see figure below).
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1. General - Steel Beam Section

Section | IPE 200 v |
Sechion iz channel [
Double channelz 35 in
|z Pipe
Fill concrete

Reduce steel pipe capacity dus to threads

Cam 260,857 cm3

D20 =iyl AT196  cmd
bf 20 =iyl b 0.7 i
[ 1343 cmd [wy 2192 42 crmd
Swm 19788 cm3 Swe 19788 cm3
i B1F M a1y cm

Sy 260857 |ocmd

|gnore pazsive resistance fram clays within 0

Unzupported Length Lb
[E woanation |ncrement]

|Ihzupparted Lenagth L
factor below excavation

Include cover for stiffneszs caloulation [hat recaommended]

Effectivensszs af Concrete far Stiffness o5
Calculations [zee theory manual]

o | Edit ztrut properties manually

2. Detailed Structural Properties of Steel Beam Section

k0.7
b 0.7

J B33 .4
Crar 1

i

W 27889

3. Soldier Pilez and Clay Layers - Paszive Resiztance kodification
% Sact [flange or zize]

B ailable
Thread Strengt

B ¥ pile

i

i Tj Yy
g x ?:f
crnd 3|r_ -
b L_bL, g
i

Recalculate
kM/m | Propertiez

An IPE200 profile inertia is worth 1943 cm®.

Also the concrete (incuded into the pipe) contribute must be considered:

Beffective

| cls = ((b—tw) * T / 12 * (E_cls/E_steel) * 0,25

Having:

b=10cm
tw=0,6 cm

T =B - 2%tf
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B=20cm
tf=0,8 cm

Finally:

leq=1_cls+I_ipe

Continue as the examples above.
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