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3 Prediction Events
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Prediction Event 1:

 Organized by Prof. Bengt Fellenius
 Date: May 2011, Location: British Colubmia, Canada
 Pile Type: CFA, Diam 406 mm, Depth 18.5 m

o Soll Profile: Alternates of Silt & Clay, with lenses of
Sand

e GWT:15m
o Geotechnical Investigation Quality: Average
e In situ Test: SPT
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SPT @Lu
Depth BH1 BH2 BH3 BH4 ADDED
(m) (N) (N) (N) (N) BOREHOLE
1 10 7 6 7 10
25 F 4 11 7 9 5
4 5 >50 8 11 6
95 9 - - 8 10 4
7 9 24 13 38 4
8.5 31 >50 24 16 9
10 >50 26 >50 40 8
156 >50 13 -- 1 >50
13 25 14 26 28 >50
14.5 25 17 20 33 >50
16 19 17 14 32 >50
175 26 19 12 29 >50
19 22 32 21 29 >50
20.5 19 ¢ 2D >50
225 23 22 >50 24
24 >50 14 18 --
26.5 21 13 --
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Fellenius invited 100, 42 submitted predictions:

Australia
Australia
Belgium
Brazil
Canada
Canada
Canada
Estonia
Iran

Israel
Italy
Japan
Japan
Mexico
Portugal
Singapore
Singapore
Singapore
USA
USA
USA
USA

Stephen Buttling
Harry Poulos
Peter Van Impe
Luciano Decourt
Lech Brzezinski
Bengt H. Fellenius
Munawar Hussein
Mats Mets

Kazem Fakharian
Joram Amir
Gianni Togliani
Phan Le

Tatsunori Matsomoto
Manuel J. Mendoza
Jaime Santos
Hartano Wu

Sun Jie

Harry Tan

Ha Da

Tom Gurtowski
Fouad Hammoud
Dean Harris

USA
USA
USA
USA
USA
USA
USA
USA
USA
USA
USA
USA
USA
USA
Vietnam
Vietnam
Vietnam
Vietnam
Vietnam
Vietnam
Vietnam

John Hayes
Nicole Lavergne
John Livingston
Paul Mayne

Ross McGillivray
James Niehoff
Mauricio Ochoa
Kathryn Petek
Ha Pham

Frank Rausche
Greg Reuter

Tim Siegel

Jim Stewart
Mark Thompson
Luu Van Dong
Nguen Xuan Hai
Nguyen Minh Hai
Nguyen Truong Tien
Quan Duy Nguen
Trinh Viet Cuong
Vu Cong Ngu
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Prediction Event 2:

 Organized by Prof. Bengt Fellenius
 Date: Feb. 2013, Location: Bolivia

 Pile Types: 4 bored piles, Diam 400 and 440 mm,
Depth 17.5 m, two with base expanders (600 mm)

e Soil Profile: Fine to medium Sand, GWT at 2.9 m
e Geotechnical Investigation Quality: very good
e In situ Test: SPT, CPTu, Geophysical
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TP1 TP2 TP3 TP4
"Std" FDP FDP "Std"
+EB +0O-cell
+EB
BH1 BH3 ks BH2
-l0.0 m Ground surface
0 i L 10m - - 1.0m =]
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lel756m I= =] 756m I=
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Test Pile Configurations and Strain-Gage Levels
25

F el s 0539 SO o saadd liew Ol



o Elgil lyl g (2lyb 4o (silwaiots 9,509,

N (blows/0.3m)
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Blue curves are predicted load-movement curves

Heavy read line shows test records

Red dots are capacities evaluated from the curve by the predictors
is Bengt Fellenius’ prediction
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Prediction Event 3:

e Organized by: SEFE 2015 Conference, June 2015, Sao
Palo

« Date: 2015, Araquari Experimental Testing Site, Brazil

 Pile Types: Polymer-Based Bored pile, Diam 1 m, Depth
24.4 m

o Soil Profile: 4 variable Sandy laters, GWT at 2.9 m
 Geotechnical Investigation Quality: Excellent
e In situ Test: SPT, CPTu, Dilatometer, Geophysical

 Consultants:Fugro and a local consultant involved in
studies

e Instrumentation: Pile heavily instrumented at 8 sections
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42% Academics
58% - Practitioners
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Others
15%

North America
—_ 32%

—

; t Predictions: 72 Partlcjlpa

Europe

South America
22%

F el s 0539 SO o saadd liew Ol

AR



[ j?) =
%‘ &ows Elgl slyxl g (2l yb 5o gilwaiats 9,5, @¢

- Countries

1

.l
N, Country N, Country

1 South Africa 1 Singapore
1 Bulgari 2 Australia
1 Chile 2 Belgium

1 China 2 France

1 Croatia 3 England

1§ Hungary 4 UAE

1 Iran 10 Italy

1 Lithuania 15 Brazil

1 Sweden 23 USA

il Switzerland
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8% - CPT/SPT/DMT

19%

3%- Theoretical 5o, £ rnirical approach -

rules of practice)

13% - Combined
mg;.!;lods

based methods
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Axial Load (kN)
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COMPARISON OF O-CELL AND CONVENTIONAL TESTS

REACTION SYSTEM

|
iP:FwLQi P=F1=F2+Q

{

EXPANDING
OSTERBERG
CELL

P
T EXPANDING F2T

OSTERBERG

! o T

Q QP

CONVE N OSTERBERG CELL TEST ©3TERBERG CELL TEST

TOP LOAD TEST
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iy

i

CEMENTATION

L

2500 ton Reaction System

3000 ton O ceII Test

300 ton Surcharge System

O-Cell: No reaction
system required

Advantage in many in-situ

scenarios including:

o offshore

* low concrete cut-offs
e confined areas




World-Record Drilled Shatt Load Test:

27,800 tons

Incheon Korea, 3 m Dlameter
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Axial Load-Displacement Plot
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Pile Type: Square Precast
; Concrete
0 ‘ ‘ ‘ Dimensions: 40 x 40 cm
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Axial Load (ton)

Axial Cyclic Load-Displacement Plot (TP2)
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i Schematic of PDA testing system, PDA unit,
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TYPICAL USE ON PILES |

Hammer
Pile Head
2t03
Pile Dia. 81 a Connection Cable
. a8y
T
\\_‘- ’/
WL Ldd (77777




v v

Accelerometers and
strain transducers are
attached to a
foundation shaft . . .

...and
connected by
cable to the PDA.

of strain-data acquisition are
essential for large-diameter drilled
shafts and spiral-welded pipe or
where measurements are required
at two different locations along the
length of the pile.

The PAK is the only PDA with
the capability of monitoring pile
installation with a vibratory
hammer.
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—— Force Measured
—= Force Computed FIFTH ATTEMPT

Capacity = 492 Kips
AdJust Soll Unlonding
Meich Quallly 1.75

S

FOURTH ATTEMPT

Capaclly = 482 Kips
Adjust Toe Mode! Of
Quake, Gap And Plup
Metch Quallty 4.18

~

THIRD ATTEMPT

Inctease Capaclty To 482 Kips
28% Shaft 72% toe
Match Qualily 6.0t

SECOND ATTEMPT

Capacily = 375 Kips

Aeduce Shelft Resislance To 37%
Increass Shall Damping
Match Quality 6.98

FIRST ATTEMPT

Capaclty = 375 Kips
B0O% Shafl 20% Toe
Malch Quality 21.87







O OF in ATV IE
PENETRATION RESISTANCE = § BL./®.
CASE METHOD CAPACITY = 218 KIPS

FoRCE
——==VEA/C

e =

RESTRIKE 8 DAYS LATER
PENETRATION RESISTANCE = 120 BL /O IN.
CASE METHOD CAPACITY = 478 KIPS

e PAA KN 6500l s b
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CW versus SLT combined (N=303)

40,000

30,000
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SLT [kN]

CW versus SLT combined (N=303)

8,000

6,000

2,000 4,000 6,000
SLT [kN]
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'F = Silencer

G = Reaction mass

H = Gravel Container
I = Gravel

J = Laser

K = Laser beam

L = Laser sensor
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FURTHER INFORMATION
2009/08/23 03:14:40 E.U

Hi 15.0 m 136.3 Hz
Lo 2.00m 1022 Hz

x\?}3 L/D=17 (D=120 cm)

20.50 m (4089 m/s) ) — 0.159 cm/s (0.193)
| | [ | |
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Parameter
Soil Type
Depth
Moisture

Dry Density

Undrained Shear Strength (Su) [¢=0]

Total
Stress

Effective
Stress

Modulus of Elasticity
Poisson’s Ratio (v)

OCR

Compression Index (C,)

Swell Index (C,)

Initial Void Ratio (e)

Cohesion (c)
Friction Angle (o)
Cohesion (¢")

Friction Angle (¢")

0.2-0.25

0.02 - 0.03

0.7-0.8

Layer 11
CL & ML
2.8-16
29 - 34
14 - 15
35-50
15-25
25 - 28
10 - 15
26 — 30
10 - 15
0.4
1

0.2-0.25

0.02 - 0.03

0.7-0.8

Layer 111
CH & ML
>16
25-29
15-16
80 — 100
15-25
23 - 26
10 - 15
28 — 33
18 - 25
0.35
1

0.14 -0.22

0.01 -0.02

0.6 -0.7
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Ralph Peck (on Education):

It would be a serious mistake to permit the
subject of soll mechanics to be taught by
individuals who do hot posses an adequate
background of {field experience!
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