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4-Gear/control
panel

3-Engine
cover




HEAVE COMPENSATION_ ||
Simplified shematic g
r

HEAVE COMPENSATION
Simplified shematic

10



~250m x150m mooring
area

ERRCK BARGE OR
‘SUPPORT VESSEL

sareTy

ALTERNATE EXTENOED

ASxDX ¢ ANCHOR LOGATION

TYPICAL 4-POINT

©

H

Flow
direction
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Jack-up Power Swivel

Jackup Platform — Equipment

evarious sizes depending on water depth or
investigation requirements

« flat-decked platforms with or without drill-tower

* usually jacked-up on 4 legs, one in each corner

*in HK, around 10m x 10m in size

* normal working area 50m radius around centre legs
are lowered and platform is jacked up out of the
water and above the effects of wave action

*requires Marine Department licence

* drilling equipment either land rig or same as barge
i.e. a tower

Jack-up Leg Hydraulics

Jack-up Inclined Drilling

New

Development
-Sonic Drilling
with Sampling

Drillingrig

Three Forces on Drill ~ rotay head

Strings:

- Rotary force provides slow
rotation to enhance
vibrating effect Hydralic
power
- Vertical oscillatory force
provides localized
displacement to shear and
penetrate

Head

- Vertical force from drill
mast provides steady push
or pull with advancement
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ROTATING AND
VIBRATING
DRILL BIT

COUNTER ROTATING ROLLERS

HIGH POWER OSCILLATOR

HIGH FREQUENCY SINUSOIDAL
FORCE ALONG AXIS OF DRILL PIPE

3AD HARMONIC
STANDING WAVE
SET UP IN
DRILL PIPE

HORIZONTAL ARROWS
REPRESENT VERTICAL

DRILL PIPE
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Late 1940's

Development of sonic technology begins.

1946 to 1958

Funding for sonic research.

Rota-Sonic Drilling

Sonic Drilling

1957

Senic drilling production found to be 3-20 times greater than
conventional rates are reported.

Drilling
Method

Rotation, Sonic and axial/feed force

Sonic and linear/vertical down feed

1960's

Sonic prototype is developed.

Depth
Capability

200t 250m depending on ground condit

d conditions

1976 to 1983

Sonic prototype research continues, modern rotasonic head is
built, patents received.

Ground
conditions

Anything! ~ can dill through
which other methods refuse

L s gravels, soft clays, very weathered
rock, will hit refusal on boulders and man made
obstructions

North Star g of Minnesota, USA begins using rotasonic for
environmental drilling. First operator in the USA.

Max BH
Diameter

300mm (12 inches)

125mm (5 inches)

Rotasonic drilling becomes widely accepted in USA. North Star
Drilling becomes a division of Boart Longyear Company.

Max Sample
size

254mm (10 inches)

102mm (4 inches)

Sonic applied to many new markets (geotechnical, construction,
mining, etc.) and exported to Canada, Australia, Africa, South
America and Europe,

Max Install
Size

185mm OD

33mm OD or 42mm OD pre-pack screen

15
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Thread
the
plastic
sleeve to
the core
barrel

Vibrate
the core
barrel to
let the
sand
sample to
go into the
plastic
sleeve.

/

!

Guide the
soil sample
to go
smoothly
into the
plastic
sleeve

Measure
the weight
of the soil
sample

Seal the soil
sample and
store in the
corebox

Inspect and
carry out
logging for the
soil sample
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Soil properties / quality class
Unchanged soil properties

particle size
water content
density, density index, permeability
pressibility, shear strength
Properties that can be determined
sequence of layers
boundaries of strata - broad
boundaries of strata — fine
Atterberg limits, particle density, organic content
water content
density, density index, porosity, permeability
compressibility, shear strength
Sampling category according to EN 1SO 22475-1

N

3.4.2 Soil identification

Rota-Sonic Sample Quality Class - BS EN 1997-2:2007

«  Material Dependant Properties that can be reliably determined

— Sands and Gravels - Quality Class 3 (5) N N N B
— Soft Clay, alluvium — Quality Class 3, Class 2 also achievable (4) Clasmﬁcaﬂon, moisture content, denSIty,

~ Stiff Clays — Quality Class 2 is achievable (4) strength, deformation and consolidation
characteristics

« Sample class B and A is also achievable (density, density index,

Permeability, porosity) Classification, moisture content, density

+ Utilise number of different drilling tools. Classification, moisture content
Classification

None (sequence of strata only)

(5) = Quality Class/ Sampling Category in EN ISO 22475-1




= SAND, GRAVEL AND SHALE

= CLAY AND SOIL

Clear Definition of strata change

Engineers get to log the facts — Not
interpret the losses
Make decisions on borehole based on

. 5 I N
Continuous Core Sample visual evidence Ll Recovery in Made Ground o

Controlled extrusion of
sample

Safe handling for
contaminated samples
No dilution/cross-
contamination of sample

'

Recovery in Granular Materials Q

Easily Altered
Geology

‘RN (Y £

- Stiff Clay




House type tip

Double conical type tip

Steel train rail

Fused Slag

NOT SUBJECT TO REFUSAL
- Even in hard strata and difficult made ground

— -

o

N - o
Rig Daily Rental High Low
Rig Maintenance Cost High i Low.

Production Tool Maintenance Cost Medium Low
Consumable Cost High Low
o
D

R

Cost for Abandoned Hole Unlikely. Likely
Cost for Possible LD due to Slow Producti Low High
Cost for Waste Disposal Low Medium




Sample Method
Split-speon (5 ft.)
Bailer

Split-spoon (10 ft.)
Continuous Core.

200m Geotechnical Sl Project

Medium Difficult V.Difficult
Drilling Difficulty

——BL Sonic.
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