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Why automate micropile design ?
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Why automate micropile design ?

Wide range of possible geometrical configurations of micropiles group
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Why automate micropile design ?
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Wide range of possible geometrical configurations of micropiles group

= numerical modeling
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Why automate micropile design ?
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Wide range of possible geometrical configurations of micropiles group

= numerical modeling + scripting
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Why automate micropile design ?

Simple repetable calculation of single pile length from given forces and ground conditions.




Why automate micropile design ?

Optimization — analysis of various design options




Why automate micropile design ?

Numerical modeling

Simple repetable calculation of single pile length from given forces and ground conditions.

Optimization — analysis of various design options
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How to automate micropile design ?
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How to automate micropile design ?

»

Library of scripts and
commands for micropiles
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Library structure

-

B Base objects

S Ery— Modifying
= | Microplile In /Out objects
Micropile Generating Simple
group objects calculations
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Library structure

OBJECTS

Single micropile

-| Micropile

LIST

[paraml, param2,
param3.... param12]

Micropile
group

Micropile type
Drill type

= Geometrical,
= Structural,

= Derived from
calculation
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Library structure

OBJECTS

> Micropile Micropile group

LIST
Micropile [micropilel,
group micropile2,
micropile3,
micropileN]
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Library structure

METHODS

Commands used to

- Generating generate objects i.e. :

Modifying gen_one_micropile()

add_to_group(pile)

Simple
calculation

gen_group_circular()

gen_group_rectangular()

In / Out All only with geometrical
parameters
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Library structure

METHODS
S Generating Commands used to modyfy
objects parameters i.e. :
Modifying
| mod_[param](value, pile)
Slmple add_to [param](value, pile)
calculation

In / Out

b
ﬂ" WE ARE PASSIONATE ABOUT GEOTECHNICS ‘ =




Library structure

METHODS
o Generating Calculating a pile
length from:
ll Modifying
= Pile forces
Simple + Skin friction table

calculation

In / Out

&




Library structure

METHODS

|
B Modifying

¥ Simple
calculation

In / Out




= ~ = \ titan.com.pl/python-micropiles
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Where to use automation ?

S
Numerical modeling
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Where to use automation ?

Numerical modeling

R FLAC3D 6.00

4 ’ ©2019 Itasca Consulting Group, Inc.

Zone Group
Cut Plane: on
Typ=grunt, Layer=A1
ND Typ=grunt,Layer=B3
= Typ=grunt,Layer=C2
Typ=grunt,Layer=D4
Typ=grunt,Layer=|1b
Typ=grunt,Layer=NB
Typ=grunt Layer=\a
Pile Group of Element

Default=circumferential piles1
Default=circumfersntial piles2

Default=core_piles
Geometry Type

Edge

Polygon

Zone Group
|: Default=groupi, Typ=podpora
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Where to use automation ?

Complex alghoritms

/mt geometrical information from dxf file as micropile_group Dbj}l/

Generate variant_set of micropile_group variants with different deflection angle of micropiles ‘
angle = 0,25 degrees

44 Choose next variant from variant_set ‘

‘ Export geometry of micropiles to FLAC3D numerical model ‘

Assign initial properties of micropile's according to boundary conditions
(type and drill diameter)

Numerical model calculated separetly

. M . for each load case, than maximum
—> Solve numerical model for all given load cases forces for each micropile are

assign to micropile object as atribute

Calculate new length and type of micropiles, accordnig to calculated
maximum forces in piles and soil conditions

Assign new properties to micropiles in micropile group

wTicropile type and lenglimdifere
than before?

NO

Expdit micropile group object to csv file
saving resulis
pumOET of results equal to AUTTDeF&
variants

\
|
j.

—

Micropile
type

Variant Length

Micropile
type

Length

Total length

Deflection angle 10 TITAN 40/20 330 m

330m

Deflection angle 12 TITAN 40/20 324 m

324 m

Deflection angle 15 TITAN 40/20 330 m

330m

Deflection angle 18  TITAN 40/20 240 m

TITAN 40/16

327
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Where to use automation ?

. S
A 2 \ = - .
- Secant modulus 50il parameters
— - . T I Laver Secant
< -2q i L e Depth Density | Cohesion | Friction | modulus ask
" I narm ES‘]
- : foundation footing
> ol : m kg/m3 kPa deg MPa kPa
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1 : G2 33 2050 10 25 13 50
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10 I
1 ! .
T 1 Loading case
> ,;'.- . !
© 14 !
. 1
. 1- F2
-|= I Elements simulating
. | layered soil
" ! Micropiles as
;:, ! structural elements
1
=¥l i
4] |
o ! Fz=0.4 MN
i : My = 3.68 MN

H i
E50 [MPa]




Where to use automation ?

S
Complex alghoritms
e
o
r IR 4 \ i S/
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z110z220xy45dist0.5.f3sav

z1152215xy-60dist0.5.f3sav

z15z210xy45dist1.0.f3sav

21522 10xy0dist1.0.f3sav

z110z25xy30dist1.0.f3sav




Where to use automation ?

Complex alghoritms

- - e %
~~r

: max | o : Max | o : Max | o
Variant name FI'II'(ISI'EI] Eomn Variant name FI'II'(ISI'II:"I] Force Variant name FI'II'(ISI'II:"I] ey

< [kiN] [kiN] [kN]
. z1152215xy0dist0.5.13sav 6.54 | -351.9 2110225y 0dist1.0.f3sav 6.6 -389.1 z1102210xy-45dist1.0.f3sav | 7.8 -405.4

21102220y 0dist0.5.f3sav 596 | -374.2 z1152215xy-60dist0.5.f3sav | 677 | -389.8 2115225xy0dist1.0.f3sav T7.07 | -407
N z18z28xy0dist1.0.f3sav 6.62 | -374.3 z110225xy45dist0. 5. f3sav 5.62 | -390 z15z210xy 30dist1.0.f3sav 6.59 | -407.8
@ z15z215xy0dist0.5.f3sav 579 | -374.7 z110z2210xy0dist1.0.f3sav 794 |-3915 z1102210xy-60dist1.0.f3sav | 7.82 | -410.6
z15z210xy30dist0.5.13sav 556 | -375.3 211522 5xy30dist0.5.f3sav 5.6 -392.2 z15z215xy 0dist1.0.f3sav 713 | 41186
z110225xy0dist0.5.f3sav 572 | -377.3 Z110225xy30dist1.0.f3sav 6.54 | -393 21522100y 45dist1.0.13sav 6.67 | -412.7
z1102210xy-45dist0.5.f3sav | 6.62 | -377.8 z110225xy30dist0.5.f3sav 5.64 | -3948 z1102210xy45dist1.0.f3sav 6.72 | -413.8
z110z210xy0dist0.5.f3sav 6.63 | -378 z18z28xy30dist1.0.f3sav 6.55 |-394.9 z1152215xy-60dist1.0.f3sav g -414.6
21102220y 30dist).5.f3sav 5.84 | -380.2 z115225xy45distd. 5. f3sav 567 | -3955 21102220y 0dist1.0.f3sav 865 | -417.2
z115225xy0dist0.5.f3sav 578 | -380.5 Z1152215xy0dist1.0.f3sav 828 |-3978 z115225xy 30dist1.0.13sav 6.77 | -418.2
z1102210xy-60dist0.5.f3sav 6.71 | -380.5 z1102210xy30dist1.0.f3sav 672 |-3979 z115z215xy30dist1.0.f3sav 7.52 | -419.7
z15z210xy 0dist1.0.f3sav 6.66 | -381.4 2152210y 0dist0.5.f3sav 5.84 | -3996 z1152215xy-45dist1.0.f3sav g.08 | -4202

z152210xy45dist.5 f3sav 5.63 | -381.7 z18z28xy45dist1.0.f3sav 6.68 | -400.2 z15z215xy 30dist1.0.f3sav 6.81 | -425
z15z25xy0dist1.0.f3sav 6.64 | -3821 z15225xy30dist1.0.f3sav 6.48 | -400.3 21102220y 30dist1.0.f3sav T7.26 | -4251
z1102220xy45dist0.5.3sav 5.88 | -382.9 z15z215xy45dist0.5.13sav 5.67 | -403.6 z15z215xy45dist1.0.f3sav 6.95 | -433.3

z15z215xy30dist0.5.13sav 5.6 -384.3 z110225xy45dist1.0.f3sav 6.57 | -404.2 z115z225xy45dist1.0.13sav 6.8 -441
z1152215xy-45dist0.5.f3sav | 6.89 | -385.3 Z15z25xy45dist1.0.f3sav 6.56 | -404.4 z1152215xy45dist1.0.f3sav T.01 | -446.3
z1102220xy45dist1.0.f3sav 719 | -450.9

FLAC3D 6.00

©2019 Itasca Consulting Group, Inc.

Footing displacements
6.8134E-03
6.5000E-03
6.0000E-03
5.5000E-03
5.0000E-03
4.5000E-03
4.0000E-03
3.5000E-03
3.0000E-03
2.5000E-03
2.0000E-03
1.5000E-03
1.0000E-03
5.0000E-04
1.8107E-04

Pile Axial Force
I 1.4452E+05
1.0000E+05
5.0000E+04
0.0000E+00
-5.0000E+04
| -1.0000E+05
-1.5000E+05
-2.0000E+05
-2.5000E+05
-3.0000E+05
-3.5000E+05
-3.5186E+05

Soil displacements
6.7696E-03
6.5000E-03
6.0000E-03
5.5000E-03
5.0000E-03
4.5000E-03
4.0000E-03
3.5000E-03
3.0000E-03

2 80000 N2
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Summary

Very efficient tool in engineer tolboox
Simple way to exchange data about micropiles between different file types

Extremaly usefull in case of numerical modeling

titan.com.pl/python-micropiles
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