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APPLICATION OF ACIP AND DD PILES
IN TRANSPORTATION MKT -

MORE RECENT

=  Soundwalls in numerous states
= EXxcavation support (secant pile walls)

= Approximately 20 State DOT's & the FHWA Federal Lands Highway Dept. have

approved CFA Piles on a project-specific basis

= FHWA's GEC #8 (April 2007) provides a technical guideline providing minimum

recommendations for design & construction of CFA Piles

= Bridge Support To Date For FHWA/DOT's
= |-135 in Salina, Kansas
= [|-135 in Wichita, Kansas
= 153" Street Bridge in Seattle, Washington
= NC Highway 96S in Meadow, North Carolina
= Guilford County Bridge in Greensboro, North Carolina
= Krenek Bridge Site in Texas
= State Highway 7 Bridge in Houston County, Texas

Also, augered grouted elements
and displacement elements (Rigid
Inclusions) have been used to
support highway embankments,
soundwalls, and MSE walls

= Bridge Widening at Ronald Reagan National Airport, Arlington, VA

= Replacement Structure, District of Columbia
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Augered
Gast-In-Place Pile
Manual

[Model Specification with Commentary)

Both treated same
per DFI ACIP and
= DD Pile Committee



PRESSURE SENSOR

TO GROUT PUMP

TURNTABLE

FIXED MAST WITH
INCLINOMETER

BDP TOOL

REAL TIME DISPLAY OF
JEPTH, GROUT PRESSURE
AND INCLINATION

« Up to 200,000 ft-Ib torque typical / 350,000
= ft-Ib in limited quantity
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« Up to 80,000 Ib crowd or more

» Fixed mast for stability, inclinometer with

N display in operator’s compartment

Grout pressure, measured at top of tools, is
displayed in operator’s compartment

Real-time display of installation parameters
(depth, KDK pressure, Installation Effort,
grout pressure) pressure

1
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PRINT OUT
AND GROUT

Torques up to 200,000 ft-Ibs
Weights up to 80,000 Ibs (down force)




PRESSURE SENSOR

TO GROUT PUMP

TURNTABLE

FIXED MAST WITH
INCLINOMETER

BDP TOOL

REAL TIME DISPLAY OF
JEPTH, GROUT PRESSURE
AND INCLINATION
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PRINT OUT
AND GROUT

GEAR BOX —_

PILE LEADS —__| &

CONTINQUS FLIGHT
HOLLOW STEM AUGER \

GROUT HOSE

PRESSURE GAUGE

BOTTOM |
GUIDE

GROUT PUMP

HYDRAULIC

COUNTERWEIGHT

Provides hydraulic
power turns
gearbox/tooling

Horsepower up to 850
hp
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Grout Pump

« Hydraulically operated, positive
displacement piston-ball valve pump

« Pump pressures typically around 350 psi
at pump outlet

« Stroke displacements typically range
from about 0.4 to 1.7 cubic feet per
stroke

« Grout hoses typically 2-3 in diameter

« Can pump grout several hundred feet

« Grout typically delivered by ready mix
trucks
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All Jeurnal papers are Full-Scale Load Testing and Extraction of

free to DFI members. Augered Cast-in-Place (ACIP) Piles in Central
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Ground =10
Post 2016 CPT Performance 7z NN
Revised Test Pile Layout ®
SN 1632100
@
SIN: 1632098
Depth: 10 ft
™
®
SN: 1632096
1 Depth: 201
N€— o
LEGEMD SM: 1632093
C1/C2: 18-In | 24-Im compression plle Depth: J0ft
T1/7T2: 18-In / 24-In tension plle
L1/ L2 : 18=in / 24-in lateral plle
E1 : 18-in Extraction pile
{0 1 18-in relief holes
e SIN: 1632092
"= Depth: 40
SIN: 1632090
Depth: 50 ft
SN: 1631527
Depth: 58 ft
=60 ft

15
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Parameter vs. Depth
penetration withdrawal
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Flow Rate Variability
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e T|P Eff. Radius from
Reported Volume

e T|P Effective Radius from
Reported Vol. Minus Initial
Pump Count

e T|P Eff. Radius from Actual
Volume

= = = Actual Radius from Circum.
Measurements (1)

— — = Actual Radius from Circum.
Measurements (2)

Actual Radius from Caliper
Measurements



18" Extraction Pile
Pile Increment (it} Circumference (in] Diameter{in)
1 57 18.1
2 57 18.1
3 62 19.7
4 62 19.7
5 61 19.4
6 60 19.1
T 29 18.8
a8 59 18.8
9 61 19.4 True Pile Length
10 61 19.4 40t 4-in
11 60 19.1
12 60 19.1 Average Diameter (in)
13 60 19.1 19.4
14 60 19.1
15 &0 19.1
16 60 19.1
17 60 19.1
18 61 19.4
19 60 19.1
20 60 19.1
21 60 19.1
22 60 19.1
23 60 19.1
24 60 19.1
25 62 19.7
26 62 19.7
27 63 20.1
28 65 20.7
29 65 20.7
30 65 20.7
31 65 20.7
32 63 20.1
33 64 20.4
34 63 20.1
35 63 20.1
36 64 20.4
az 61 19.4
38 59 18.8
39 59 18.8
40 59 18.8
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Queens Approach — Bronx Whitestone Bridge — NYC [MTA]
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Queens Approach — Bronx Whitestone Bridge - NYC

Self-Contained LHR-APG RIG



Displacement [in]

Load [tons]
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LOUISVILLE KY

LEWIS ROAD BRIDGE
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0 SFT GRAPH 21-275.GP) (8-053.GRJ 112821

Ground

SPT)

Fill: See Boring B-4

Lean Clay: See Boring B-4 cL

SPT

SPT)

SPT

SPT)

Moist, Medium Dense, Brown, Fine Sand  SP

Wet, Dense, Brown, Fine to Coarse Sand  SW
and Gravel

Same, Medium Dense 5w

Wet, Medium Dense, Gray, Fine Sand
and Gravel

Wet, Dense, Gray, Fine Sand SP

Same, Medium Dense SP

Same, Dense _SP
TERMINATED @ 75.0 FEET
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Applied Load vs. Pile Head Deflection

Lewis Road Bridge - Louisville KY - TP-1 - 48-ft - 20-in APG - Compression
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Case History: FDOT
Miami Sighature Bridge

Client: Florida Department of Transportation
General Contractor: Archer Western de Moya JV
Geotech: Universal Engineering Services (UES)

Multiple phases: 4-5 year schedule

Keller Scope:

Drill CFA piles to required elevation

Pump grout supplied by GC

Pick and place pile reinforcing supplied by GC
All pile testing by GC
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Load Testing

— (11) 30-inch diameter CFA test
piles with Bi-directional jacks

— Test loads up to ~4500 Kips




 Lateral Load Testing 36" Diameter CFA — 290 kips

Challenge was to mobilize soil
resistance at the cut-off elevation
about 15 to 20 ft. below ground

NEEDED
PILE REACTION FRAME 200 TN JACK
EXISTING EL. +8.00 / +3.50
— F——="
[ [T
1
—tt
EXCAVATE TO +550 / +1.00
BASE OF PILE CAP — ARCP(

o

& B . - Hydraulic Jack
BASE OF FILE CAP — Aﬂﬂ 5.7 . B ¥ ‘f"'i" SRR




Signature Bridge

- (484) 36" diameter CFA
- 140’ Max Depth

LU B



Battered piles
Between overhead bridges (17-ft opening)
— (108) 30” Diameter CFA

— 80’ Depth
— 1:8 Max inclination
— Required for constructability




e Quality
— AME Requirements




« Quality:

143

— Thermal

ntegrity Profil

{ Temperature vs Bevation |

2446

3 Access Tube Top

Elevation (M)

1104
-

1204
-126.1

Temp ()

ing (TIP)

~{ Cage view |

5

2

Elevation (1)

-110+
-1149

.....

1 Access Tube Tip
Pie Ti

L&

Good to demonstrate continuity of element, reinforcing cage

reaching the tip of the pile or large inclusions

Thermal HAS to be
calibrated to onsite
conditions, soill
borings and actual
Installation
measurements
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Low Headroom

Min 40-ft of
headroom

Inch
CF

(36) 30
Diameter

Max 85" Depth
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Min 40-ft of
headroom

(36) 30-inch
Diameter CFA

15 ft to restore head

Procedure had to be
modified as redrilling

Max 85’ Depth

t possible

IS NO




Working Platform

e Foot pressure is critical, especially during
extraction

e Refer to DFI working platform document

https://www.dfi.org/communities/industry-alliances/working-platforms-industry-wide-working-group/
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DFI Home > Communities > Industry Alliances > Working Platforms Industry-Wide Working Group

Working Platforms Industry-Wide Working Group
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The Working Platforms Industry-Wide Working Group (WPWG) is an industry-wide forum gathered to improve design and construction practices that ensure safe working platforms for
equipment used to install deep foundations




The International Association of Foundation Drilling

——

Where to Start: The Industry
Position Statement
https://www.adsc-iafd.com/wp-
content/uploads/2018/11/WorkingPI
atformFINAL11-2018.pdf

RECOMMENDED

INDUSTRY
PRACTICES

For Safe Working Platforms
For Construction Equipment

December 15,2020

ADSC

T10
R m

1
() -
: n = PILE DRIVING CONTRACTORS ASSOCIATION
w c
W
o »
®

“...these associations support the development and adoption of an
established policy for the evaluation of working platforms for construction
equipment. Furthermore, the responsibility for providing a safe working
platform should be acknowledged by controlling entities (general
contractors, construction managers, and owners) as being an integral cost
for every project. Specialty subcontractors should not be left with the
unknown risk and cost of creating safe working platforms without due
consideration. The goal is to reduce the risk that proper evaluation and
preparation may not occur and consequently corresponding safety risks
could increase.”


https://www.adsc-iafd.com/wp-content/uploads/2018/11/WorkingPlatformFINAL11-2018.pdf
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Drilling rig topples, misses building

SUNNY ISLES BEACH, Fla. - A drilling g barely averted disaster as it toppled over onto a
candaminium building.
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Going
Forward

TECHNICAL
RESOURCES

GEOTECHNICAL ENGINEERING

CIRCULAR (GEC) No. 8

DESIGN AND CONSTRUCTION
OF CONTINUOUS

FLIGHT AUGER PILES
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Augered
Gast-In-Place Pile

Manual
[Model Specification with Commentary)
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April 2007
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Bernard Hertlein
Allen Davis

Rugered Cast-In-Place Piles
INSPECTOR’S GUIDE



