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There are  three groups of 
the trajectory paths to be 
considered for oil drilling 
industry.

For most of the 
geotechnical drilling, the 
medium radius is 
generally being selected.

It is ranged between 0.2 
and 0.6 degree per m.
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The ceiling height is 
too low such that the 
derrick mast should be 
replace by pulley 
system installed at the 
ceiling.

The wooden skids 
should be removed 
for accommodation 
of the rig.

How to move the rig to 
the building structures?
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1. Move the rig body forward;
2. lower down the rod at drillhead 

to raise up the rig body a little 
bit;

3. put the drill rod beneath the 
wooden skid as roller;

4. move the rig body backward, 
and by counter action, the skid 
will be moved forwards.

5. Lower down the rig body , and 
repeat and repeat the Step 1 to 
4 again.

1 Movie the rig body 
forwards 

2 Jack up the rig

3 Put the drill rod 
beneath the rig as 
rollers

4 Move the rig body backwards, and then the 
skid will be forced to move forwards

5 Lower down 
the rig , and 
repeat the 
procedure 1to 4 
again.
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Dismantle and Assemble by Small Crane Truck

� Transport the rig to the roadside 
of the country park by large 
crane lorry.

� Load the drill rig from the large 
crane lorry to a small crane 
lorry.

� Transport the rig by the small 
crane lorry to go through the 
small access road with many 
small turns and bridges of 
limited load capacity and height 
with presence of trees
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� Dismantle the rig piece by 

piece and unload at the fir  
log platform. 

� Assemble the rig on the 
platform by the crane from 
the lorry 
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Moving Along  Scaffolds by 
self-winching

The rig was dismantled 
into pieces and 
transported by laborers 
up to the platform 
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Installation of 
LVDTs on the test 
platform

Strain gauges 
on the platform
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-Plan the shortest and safe flight 
route such that it is free from 
cables /towers, not to pass 
through trunk roads and keep 
safe distance from nearby 
buildings
-Select the landing and pick up 
points (or in barge if no suitable 
pick up point)
-Train workers and foreman for 
the safe load per flight and safe 
picking methods for tools.

�	��
���
����
���(���
��������
-Aware of weather condition like heavy 
rainfall, windy guest and thunderstorm.
- The first flight is arranged to move fir logs 
to the landing point for platform erection in  
two days
- The second flight will be used to move rig 

and drilling accessories

Barge is selected as pick up point for lifting the  
dismantled drill rig to summit of  the hill in the 
nearby torrential area. 

Upon completion, the barge 
is used as the landing point 
again.

�������	�
��
%��
����
�����
)��

��	��$���


Dismantling Sequences of the rig into parts for 
reducing weight <800 kg for lifting by 
commercial helicopter:
-Derrick mast
-Drill head
-Engine cover
-Gear/control panel 
-Engine
-Stand/wooden skid

2-Drill 
head

1-Derrick 
Mast

6-Stand/ 
wooden 
skid

5-Engine

4-Gear/control 
panel

3-Engine 
cover

������	�
��
������	�
��
������	�
��
������	�
��
 %��
����
�����
��
��	��$���
%��
����
�����
��
��	��$���
%��
����
�����
��
��	��$���
%��
����
�����
��
��	��$���


Assembling Sequences for each part of the rig 
by helicopter:
-Stand/wooden skid
-Engine
-Gear/control panel
-Engine cover
-Drill head
-Derrick mast
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Drill Ship

Six propellers 
preventing drift of the 
drill ship due to wind 
and sea wave

The propellers can rotate 
at 360 degrees and 
controlled by computers 
with wave sensors to 
against to maintain the 
drill ship in the position

Drill string maintained stationery
Drilling platform moving 
upwards and downwards to 
compensate for wave action

Heave Compensation Device for Barge %�����
���		���
%�����
���		���
%�����
���		���
%�����
���		���
1 111 &2#�$����
&2#�$����
&2#�$����
&2#�$����
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��������	����

• ����
����&�	�����	����������
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!����������
!����������
!����

45m long

16m mast 
with a moon 
pool at 
middle of the 
barge  

15m wide

Anchor wires on 
each corner

������
!����
������
!����
������
!����
������
!����
1 111 &2#�$����
&2#�$����
&2#�$����
&2#�$����
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�
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�
�



11

������
!����
������
!����
������
!����
������
!����
1 111 &2#�$����
&2#�$����
&2#�$����
&2#�$����


•��
	���������
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•
������5$���6�!4���	��F$���6�!$��������
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������;J

•F3&���	�
������������	���	���	�
	�F$�
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���
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•�H�����+
����/&
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~250m x150m mooring 
area 

Flow 
direction

Four 
Mooring 
Point 
Method

The long dimension of the barge should be aligned with 
the current flow to reduce current force

Anchorage 
Leg 
Diagram

Drill Barge 

Anchored legs to be 
tensioned during 
Drilling

��"��
��(
���
�"���	
���		
��
!������"��
��(
���
�"���	
���		
��
!������"��
��(
���
�"���	
���		
��
!������"��
��(
���
�"���	
���		
��
!����
-A steel platform is 
extended and welded at 
one side od the deck of a 
barge.
-The barge is fixed at the 
drilling position by four 
mooring system.
-The hydraulic drill is in 
floating condition such 
that it can be free from the 
vertical moving of the 
barge by wave action. 
- Weight is added at top of 
the hydraulic drill to 
increase the drill bit 
pressure.

Marine Barge with Land Rig 
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The  hydraulic drill 
remains stationery as 
it is free from the drill 
mast for moving 
upwards and 
downwards. 

As required, weight 
can be at top of the 
drill to increase the 
bit pressure.  

Moving 
of barge 
and drill 
rig

-Lift up the horizontal bar by an hydraulic   
crane that fixed securely at the barge.
-Raise the swivel drill head by pulley 
system attached to the horizontal barge 
-Attach drill string to the swivel drill head.

Marine Barge with Swivel Drill Hung by Crane 

�"���	
���		
����
���
����
��#���"���	
���		
����
���
����
��#���"���	
���		
����
���
����
��#���"���	
���		
����
���
����
��#��

3�������
4�(3�������
4�(3�������
4�(3�������
4�(5 555#$#$#$#$

Mast / Derrick 3 jack-up legs

Rescue boats

Helicopter pad

Life boats

���		
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���������		
4�(#$
�	������
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���������		
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• ���	
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�������	�����
�����	��
	��
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Oscillator

Rotary 
Drill

Principle of Sonic Drilling
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Types of  Constructive Drilling Works:

- Geothermal drilling with water sampling and  
permeability tests before installation of heat pump.

- Mine drilling for acquiring soil and rock samples for 
chemical analysis and logging.

- Geotechnical drilling with soil and rock samples, all 
related field tests and geotechnical instrumentation. 
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The driller can 
operate the 
hydraulic rig with a 
remote control 
panel
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Taking soil sample           Drill outer casing         Extract soil sampler   Take soil sample at lower level
by core barrel
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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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Sonic Sample 
Drill
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A thin layer of 
disturbed soil 
against the inner 
wall is visible.
It is believed 
that any of the 
traixial or 
odemoter test 
from the sample 
should be 
handled with 
care. 

Any 
improvement 
such that the two 
Above tests can 
be done?
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Generally, the rockcore 
has been affected by 
the sonic vibration 
such that more 
fracturesand segments 
are formed.

The core recovery may 
be higherand RQD 
may be lowered as 
compared with the 
conventional rotary  
coring method.
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There are two types of the 
tungsten carbide tips to be 
used for ring bits:

• House type : for sand, 
gravel and boulders

• Double conical type: 
For big boulders and 
hard formation 
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Observation:

Rock pieces (Photo A) easily jammed 
inside the casing/ crown bit, time 
consuming to remove those rock 
pieces.
As cause of jamming problem, the size 
of crown deflated by less water 
flushing/ blocked, time consuming to 
ream by a new bit.  

For trial should be.

Before Drilling:

Clay type ring bit 
D=165mm
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After Drilling : 
Ring Bit

Rock Piece ( Photo A)

It was found that the performance for different bits like tricone, roller, full 
face, crown-in and crown-out bits vary drastically, and series of tests with 
different penetration rates and bit forces should be conducted.
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� The cost for the plant investment and maintenance cost
� It should depends on requirements from contract and 

drilling method employed;
� Cost of investment in plant and rental rate estimated;
� Cost of waste disposal;
� Cost of remediation;
� Cost of second phase drilling due o insufficient data;
� Costs of skillful drillers and workers;
� Cost related to production rate;
� Cost for unforeseen ground conditions;
� Liquidated damage in project;
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For rotary drilling method with SPT at  2m C/C, the production rate 
will around 15  to 18 m per shift.
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Sonic Drill

Rotary Drill
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