SUPERPILE 2009 - Burlingame, CA

Design and Construction of
Drilled Full Displacement Piles
using the Penetration
Resistance Method

Peter Faust

Malcolm Drilling Company Inc.




Site

Alexandria Parking Garage, San Francisco

Design - Build

321 Piles

DIA = 18"
40 - 80 ft
620 kips C.
225 kips T.




Site

Client

* Cost/Time Effective Foundation System
* Low Environmental Impact (Noise/Vibration)
* Reduce Spoils (Landfill with Contaminants)

Geotech Consultant

- 8 SPT Borings + 1 CPT Sounding
» Evaluation of Soil Bearing Capacity
* Test Program of various Foundation Systems

- Displacement Pile Recommendation




Site

~ Design Build Contractor

- Additional CPT Soundings

+ Test Pile Program

- Site Specific Pile Design

* Indicator Test Piles to confirm Assumptions

» Savings due to 'Pile-by-Pile Design’
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1. The above profile represents a generalized soil cross section
interpreted from widely spaced borings. Soil deposits may vary
in type, strength, and other imporiant properties between points
of exploration.
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OMEGA Pile

Displacement Piles

 Definition: A small diameter (< 367) continuously
drilled and grouted pile with or without steel
reinforcement.

» Axial Capacity: up to 2,000 kips Ultimate in Soil

* Friction: High Tension & Compression Capacity

« Slender: Medium Lateral Capacity

 Applications: Foundation, 6Ground Improvement to
Reduce Liquefaction Risk




OMEGA Pile

Advantages

* Lateral Soil Compaction

m=p>  Low Settlements

=== Higher Soil Resistance
+ 50-100% Higher Capacity Than Conventional Pile
* Very little Spoils (Ideal in Contaminated Soils)
* No Vibrations and little Noise during Installation
+ Fast and Efficient Installation




OMEGA Pile

Conventional Drilled Pile Displacement Pile
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ncreased Base Resistant

Soil Compaction will increase Shear and Base Resistance




OMEGA Pile

i

MDCI is License Holder in the Western US
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OMEGA Pile

Full Displacement Pile (FDP) Reverse Flighting

Soil
Transport
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OMEGA Pile

Concrete Pressure Gage

On Board Software
[B-Tronic]

Flowmeter (Opt.)

Stroke Counter



OMEGA Pile
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OMEGA Pile

Grouting
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OMEGA Pile

09/10/2008 15050

Pile Cap Work

Cage Installation
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Design

+ 750 kip Compression Tests
- 225 kip Tension Test Telltail

Loadcell

Spherical
Bearing

00T Jack

| 4




Design

Pile Length Adjustment

Load (kips)
300 400 500 600 700 80
[ ‘ |

=t=Test Pile Movement
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Davisson's Failure Criterion
—<— Telltale Movement
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Load-Settlement Curve CPT Sounding



Design

Design Considerations

1. SPT and/or CPT Soil Investigation
2. Direct Assessment of Bearing Capacity
= Van Impe, Bustamante, Ne Smith

3. Test Pile Installation with Electronic Monitoring
of Installation Parameter (B-Tronic)

4. Static Load Test Program
5. Relate Test Results to

!

CPT Resistance
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Design

Geotechnical Site Report

Test Pile Installation and Recording of Penetration Resistance (ALPHA Value)

Pile Load Test (s)

l

Comparison of Test Load and ALPHA Value

Set Target ALPHA Value in Drilling Software (B-Tronic)

Adapted Pile Length (Pile-by-Pile Design) due to Self-
Investigating Drilling System using the Target ALPHA Value




Adapted pile lengths due to

self investigation system

Pile-by-Pile Design

Pile Depth Variation should be
accepted as intrinsic component

== =

-

1. investigated/ expected
bearing layer

bearing layer

/ 2. calculated pile lengths

! F red = zone of insufficient

bearing capacity - not detected
by soil investigation




0 10000 20000

ALPHA VALUE
Torque [ Nm |

\ [Penetration Resistance]

oo o= torque 240 kNm — 8000 [~

penetration N 0.03m /U

- l

Dloinatrafia ,{L} The Alpha value is an index for

the penetration resistance and
shows the bearing capacity of
the soil.
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v
Depth D [m]




ALPHA Value

Site Specific
Tool Specific
Drill Rig Specific
Real Time Display
'Hole-by-Hole CPT"

Jobsite: Merandria Real Estate

Penetration resistance o

[.00

10.00

14.00

16.00

20,00

Hr:CT-11R1 Start: G508 11:57:12 A

ALPHA Value

yidaq 2)14
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Soft Clay

Soft Spot

(1)

Depth




Construction
Alpha Value CPT Sounding
. CPT Da-'-a I-:'E-n-etl—:ltu:-n resistance o n— - o—

- Test Pile Data

- Indicator Piles

\4

Installation
Criteria

. 10.00

12.00

Alpha > 2,000 for 4 meter

+




Construction
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Construction

Operators View

27




Construction

Penetration FPenetration Jobsite
resistance rate ;
Crowid speed ) data
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Construction

~ ALPHA Value - Why?

» Optimize Drilling Progress

* Less Wear and Tear on Tools and Machine
* Enables Pile-by-Pile Design

* Reproducible "Test-Pile Conditions’

- Automatic QA/QC Protocols

- Pile Length Reduction
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Drilling Log, FDP Piles

Malcelm Drilling

Jobsite:
Client:

Alexandria Real Estate
Maleolm Crilling Cao.

Froject No.:

02-08-017

Crilling Rig: BE-40

Rotany Drive:

Operator: Canny Boanell

Conecrete:
Grain size:
Conzsistency:

Cement:

SFA:
Wi

Pile Ho..:

Crate:

Ciameter:

Inclination:

Mominal pile toe:

Actual pile toe:

Mominal pile length:
Actual pile length:
Empty bore length:

Aot concrete consumpt.:

Excesz consumption:

Crrilling start:
Crrilling end:
Total time:

Start of concreting: 1:44:58 P
End of concreting:  1:52:49 Ph
Fulling speead: 1.47 mimin

1:23:06 PM
1:44:57 P
00:35:43

Mom. concrete consumpt.

CT-12R1
Aug &, 2008
460 mm
a-s
2064 m
2064 m
2064 m
2064 m
om
3EH1Z m®
242 ms
0182 m=

Penetration resistanc...

Concrete pressure [b...

Penetration Rate [m/... Torque [%]

Concrete Amourt. [I7... Force(Push) ft]

Force(Pull) ]

0.00

2.00

4.00

CTHUIUL 01 ZO08 103 ASSET. 18 44 Mo,

Treadwell Rollo

01 14th Street, 3rd Fioor
kland, California 94512
+874-4500

Project. 1670 Owens Street, Mission Bay, San Francisco

Drilling Contractor:  Malcoim Drilling Co.
Checked by: Date:
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QA/QC
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Malcolm Pile No:285
TR Pile No: 708

O Zone: Aor@)

OMEGA DRILLED DISPLACEMENT PILE LOG

Plle Location g

Project No: 4086.13
Date: 7-31-08
Field Engineer. k1S

| Pile Diamater 430 mm__

Gmund Elevatian

Values from Computer Screen:
Theorelical

e 1 fall sire

Esl_Lle_na
Tip Elavation
Slroke Gount __,i

Volume per Stroke Count | _¢] m
| Flow Meter Voluma4y (5. TF 4. vz m‘

| Molume 2 (after D.i bar}

5- - A Y
Calibration O.eri a’slm

tical Volume (1z0%) | -3_[3

| Theaoretical Volume (100%) |
ft!| Grout Factar
Grout Factor

Dnlhgg StantiFinish Vs

Pumpling Start/Finish
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Supenrizar:

Client:

Malcolm Drilling Compan

B-Tronic Log

Inc. - 3503 Breakwater Court CA 94545 - PH (5103780-91581

| Reinforcing-bar
| Reinforei ng-csge
Grout Supplier_

| Refusal Criteria Met:

_| Depth info adequate material

Less than 0.2 m/min cver 2 minutes
__| Machine automatic shut-off

Othe:

-

Grout Strenglll_
| 1-Truck No./Ticket Na.

| Batch Time/Tima: Arrive

5_!!.
227 1 952824
2 | 9o

2-Truek Mo /Ticket No.
Batch Time/Time Arrive |

! 1Ag2p3
072/ O]

Sum of piles today: 2 {3

Inspectors Log




OMEGA Piles by Malcolm Drilling

+ Cost Efficient Pile System

* Environmental Friendly
- State of the Art QA/QC

!

Ideal for Design-Build

82540 POASIRENN
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