Learning Outcomes

Background Definitions




Micropiles Defined

Micropiles are replacement piles of small-
diameter i less than 12 inch) that are

Typical Micropile Capacities

Typical Micropile Construction
Sequence Using Casing

ADDITIONAL GROUT

BEGINDRILNG COMPLETE  REMOVEINNER PLACE REMOVE COMPLETE PILE
&ORINSTALLATION DRILLNG O DRILLBITE ~ RENFORCEMENT& TEMPORARY  (CASING MAY BE
OF TEMPORARY  DEPTH ROD (IF USED) GROUT (BY TREMIE) CASING, INJECT  LEFT IN PLACE
CASING FURTHER GROUT  THROUGH THE
COMPRESSIBLE

UNDER
PRESSURE AS STRATUM)




Qpical Micropile Working Conditions

\Advantages of Micropiles

= High capacity and relatively high stiffness

= Minimal disturbance to adjacent structures,
soil and the environment by noise and
vibrations

= May be installed in access-restrictive
environments

= May be installed in all soil and fill conditions




Advantages of Micropiles (cont.)

Limitations of Micropiles

Original Micropile (Palo Radici)




@ Capacity Bars

High Capacity Micropile
USA 1980’s and Onwards

\I\/Iicropile Classification Systems

= A large number of historical/national/
proprietary names for micropiles
= pali radice
= micropali
= mini piles
= pin piles
= root piles
= needle piles
= This highlights the need for international
standardization i.e., “micropile”




Classification System

Micropile Classification System

CASE 1 Micropile Arrangements




Micropile Classification System
Based on Design Concept

CASE 2 Micropile Arrangements

Micropile Classification System
Based on Grouting

TYPE A TYPER TYPEC TYPED TYPEE
CIPressure Gasge @ Packer




Type A Micropile

Type B Micropile

Type C Micropile




Type D Micropile

Structural Support Application

Structural Support
CASE 1

Earth Retaining Foundations for Underpinning of

Structure Existing
Foundations RSREELCSS Structures

Seismic
Retrofitting

Repair/
Replacement
of Existing
Foundations

Arresting/ Upgrading of
Prevention Foundation
of Movement Capacity

Scour Protection

In-Situ Reinforcement Application

In-Situ
Reinforcement
CASE 2

Ground Settlement Structural
Strengthening Reduction Stability

And Earth
Retention




Micropiles for Foundation Support of
Transportation Applications

HFW BRINDCE STRUCTURE TOLUMN (1YP)

BHIDGE
] ADUTMENT
.ﬂ
; i'\ MICROFILE
FOUNDATION
SUPPORT (TYF)
SOFT GROUND TUNNEL
A) BRIDGE FOUNDATION SUPPORT B} MICROPILE FOUNDATION SUPPORT

FOR SOFT GROUND TUNNELING
BENEATH EXISTING STRUCTURES

Micropiles for Foundation Support of
Transportation Applications

] I ROADWAY I SOUNDWALL
]

i <
| =Y
i A
[
C) FOUNDATION SUFFURT FOR CASI U} FOUNDATION SUFFOR] FUR
IN PLACE REINFORCED CONCRETE HIGHWAY SOUNDWALLS

RCTAINING WALS

\\Mikcropile Drilling in New York

Williamsburg Bridge, NY (Nicholson)

Under the BQE, NY
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Qﬂes Airport

Foundation Seismic Retrofit

T

Old Court House San Juan, PR

\Seismic Retrofit for Bridge

Seattle, Washington
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Qismic Retrofit of

hy

Richmond /San Rafael
Bridge, CA

Courtesy: Agra Foundations

w Foundation for

Lewistown Bypass, PA

\I\/Iifropile Stabilization

Mandalay Bay Hotel,
Las Vegas, Nevada
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@dation Upgrading

VICTORIA'S &

-

Expansion of Exton Mall, Pennsylvania

\OIOIPR—lSG Bridge, Caguitas River, PR

\ Courtesy: Hayward Baker

\Lijn Cove Viaduct, NC

= Deliver the Project ‘Top-down
= Limited exploration
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Linn Cove Viaduct

In-Situ Reinforcement

State Road 4023 Slope Stabilization

u;lm
WARES V0mm TO 1 30tmm ¥
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Case 1 Micropile Wall for Slope
_Stabilization

Case 1 Micropile Wall Construction

Wall 600 Permanent Earth Retention,
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\Slope Stabilization

FH-7, Mendocino
National Forest, CA
(Case 2 Design)

=

Reticulated Micropiles for Slope

D stabilization

Mendocino County,
N . .
& California

Mosul, Iraq
it (Case 2 Design)

&) ARRANGEMENT OF ROOT PLES ) GRAVITY BLOCK CONCEPT




Factors Influencing Micropile Selection

Factors Influencing Micropile Selection

Typical Micropile Prices
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\D/pical Micropile Prices

effective
= alternative technology
= If cheaper, be very suspicious
= recalculate price!
= Cost Breakdown
= Labor 30 — 50%
= Equipment 20 — 30%
= Materials 25 — 40%

Typically $75 to $150 per lineal foot of pile
= If more expensive, may well not be cost

\I\/Iicropile Budget Cost Estimating

Cost Factor Influence Range CosRlliilIEres
(%)
Physical and access conditions Very easy to very difficult 0% to +100%
Geology/ground conditions Very easy to very difficult 0% to +50%
Pile capacity Very low to very high -30% to +30%
Pile lengths Very short to very long -25% to +25%
Pile quantitiess Very high to very low -50% to +100%
Testing requirements Very low to very high -10% to +10%
Mohilization/demnhilization One tg multiple 0% to +10%
SEE TABLE 10-4 IN not continuous | 0% to +25%
0 very strong -15% to +30%
MAN UAL to very high -10% to +100%

\Erill Rigs
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Specialized Equipment —
Low Head-Room Conditions

Modular Drill Rig
for Difficult Working Access

Specialized Equipment

\ for Restricted Access Conditions
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@urface Challenges
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\\ffurther Subsurface Challenges

\jionomic Considerations

= Factors affecting final cost:
right-of-way acquisition and agreements
utility realignment

excavation, shoring and backfill requirements
footing construction

hazardous material handling

dewatering

erosion control

access restrictions

ground improvement

owner and neighbor disruption
testing/verification experiments

= Clearly define true final cost - not just the item
cost of the piling system

\farning Outcomes

= List the different classifications of micropile
applications

= Identify factors influencing the choice and cost
of micropile systems

= Define a micropile

= Describe the characteristics, advantages and
limitations of micropiles
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