DeepFND Example: Concrete Micropiles

Example 3: Micropiles Foundation
Single Pile Analysis - Pile Depth Optimization - Pile Group
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DEEP EXCAVATION DeepFND Example: Concrete Micropiles

A. Soil Properties and Stratigraphy (Soil Layers)
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DeepFND Example: Concrete Micropiles

B. Pile Section Properties and Initial Depth

Pile Properties
1. Selection of Support Type

X-Coordinate 0 0

vpe of Support: il i . . . . . . . . .
R e Section Type Micropile with casing Micropile without casing
Installation method | Micropile - -
Long. Reinforcement 1 #9 Bar 1 #9 Bar
Section name and type
Section name
3. Dimensions Mew-Section5 O Circular . .
1.1 Coordinates at top of pile 1.3 Lengths Casmg PP13x0.5 Plpe -
Ao ft Lfres :
M st d sect . . .
= ) crprEsiEssed et Concrete Material 3ksi Concrete 3ksi Concrete
Structural materials . . .
12 Angles e e o —— L - Steel Material 60ksi Rebar Steel 60ksi Rebar Steel
@ 50 de
-5 Rebar steel mat. | Grade 60 w fy |60 ksi
2. Pile Sections ! Free Length 5ft
kel il S R Part Length 38ft 6ft
4 _ New-Sectiond |~ edit Section Properties  Reinforcement  Steel sections - Hollow bars  Advanc
B it Micropile |~ edit Dimensions Reinforcement h
M v D12 in Rebars
— L Bars # #3 N [
C|2 In
Shear Reinforcement
Bars # #3 w
— Options
sV|0 i X ¥ Use user defined reinforcement
. e @218 |deg g |9 deg
t@ =25
core=s Draw reinforcement tools Line 5 o]
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DeepFND Example: Concrete Micropiles

C. Pile Loading
Eft S ft
¥ ¥
S = e i T mn
— Load for every stage =
o Auial Horzontal Horzontal Moment ,
Active ¢ ceik) xxlk) yarlk) xxlk-A) Moment y-yfft
> Stage : 10 10 :
Stage 1 -35 10 10
Stage 0: Compression

Stage 1: Tension

Pile Depth Optlmlzathn: Perform Optimization for Selected Loads

Maximum Depth 50ft, Step: 1ft
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GEOTECHNICAL SOFTWARE & SOLUTIONS

¢ DEEP EXCAVATION DeepFND Example: Concrete Micropiles

D. Analysis Settings & Design Codes
‘Service Conditions - shaft resistance & bearing capacity reduced by 2, structural capacities by 1.6

co o DES Use mob. axial for STR checks Custom STR  [/] Adjust ultimate STR capacity by FS
DE Safety Factor Shaft |2 Safety Factor | 1.6
Code General Members:
options + Settings USSizes~ | Safety Factor Bearing 2 Method International Building Coi ~
Structural Design Codes Safety factors Structural factors
FHWA GEC10-Drilled pile ~ FHWA-GEC10- Drilled piles, caissons
Additicnal factor at shaft Rock Use specified soil bond

Default (user defined, Be: -

Estimate Settlements

J| Perform settlement analysis Use when optimizing length

Calculate design capacity from PY response
Settlermnent

Curves -

Steel Code: AISC 360-16 Allowable
Concrete Code: ACI 318-19

Include corrosion effects in PY response
Concrete Code Options

26:AC1 31319 w

Steel Code Options

22:A15C 360-16 ALL. w
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@ DEEP EXCAVATION DeepFND Example: Concrete Micropiles

E. Single Pile - Analysis Results
Optimized Pile Depth for Defined Loads: 44ft
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ompr P (k) Fcap.comp.ULT= 2034.34 k
Feap.tension= 3542 k
0 &40 B0 20 Feap.comp= 101717 k
Feap.ten.ULT= 70.85 k [ T I T I T I !
Feap.comp.ULT= 2034.34 k - R e
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Calculated Capacities & Pile Settlemen Pile Moment & Displacement Graphs - X-direction
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DEEP EXCAVATION DeepFND Example: Concrete Micropiles

F. Pile Cap Properties (Shape, size, pile locations, loading)

Newigotng (10} Loading mode | Single load at centroid ~

P|2000 k Taorsion |0 k-ft
Lateral Fx (100 k Lateral Fy |90 k

Moment Mace |0 ke-ft Moment Myy |0 ke-ft
Concrete material | 3 ksi Concrete A

All coordinates are local to the pile cap (footing center)

Pile ) Local

154 45§ MName X ¥ Length Rotation Edit Pile
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- EEEEE 44 0 Ed
e G G ) P12 13458 |0 14 0 Edi

P1-3 13458  |-8458 |44 i Edi

P21 6729  [B458 |44 0 Edi
P22 6729 |0 44 i Edit
P23 6729  |8458 |44 i Edi

P31 0 2453 44 0 Edit
Eqoting| T 3 ﬂ

o o & ) - P32 i 0 44 0 =

P= 2000 k L E ﬂ
|0 f [ ] Place At Surface

2
=1
=-]

[
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=]

F3-3 ( -3.458 . ( Edit
F4-1 £.725 2458 il ( Edit
F4-2 6.729 ( il ( Edit
P4-3 £.729 -3.458 44 ( Edit

Rectangular pile cap

Plan dimensions PE-1 -13.458 3453 44 0 Edit

(o (s (= (e Bx[30 £ By[20 & P5.2 13458 |0 14 0 Edi
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@ DEEP EXCAVATION DeepFND Example: Concrete Micropiles
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Pile Displacement & Moment Graphs (X-Direction), Pile Capacities & Checks
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DEEP EXCAVATION DeepFND Example: Concrete Micropiles

G2. Pile Group Results (Top View & 3D)

Cap Settlements & Pile Graphs - 3D Model
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¢ DEEP EXCAVATION DeepFND Example: Concrete Micropiles

Thank You!
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