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e—— Symmetrix® Method

Symmaetrix is a patented system for drilling
through overburden with casing, Symmetrix
system consists of three different parts:

e  Pilotbit
@  Ring bit
®  (Casing shoe

STD systom's pliot bit, casing shoe and ring bit
for top hammars,

The working principlo is as follows:

1. The casing shoe Is welded to the first
casing tube,

2. The ring bitis locked to the casing shoe
with retalner wire that allows the ring bit to
rotate while the casing lube and casing
shoe remain in place. This feature
quarantaes safe unlocking and relacking
of thering bitto the pilat bit. This feature is In
all Symmetrix models exept the economy
model. In N-System the coupling s already
done by the manufacturer.

3. The pllot bitis attached to the drill string
with standard connection, with threads in
top hammers and standard chuck far
DTH -hammaers,

4. The pilot bit s locked to the ring bit
automatically when drilled,

5. The pilot bit is unlocked by rotating the
drill string slightly to the reverse diraction.

Benefits of 8ymmatrlx® mathod:

Due to symmetric strueture the holes will
ba straight, which will less stress to the
connections of casing tubes,

Effective flushing will Improve drilling
parformance and reduce plugging risk of
the hammer.

Locking hetween pllot bit and ring bit is
simple and rellable,

The system has no eccentric elements,
therafora pilol bit can not get stucked
inside the casing lube.

If necessary, driling with casing tubes
can be continuad afterwarda,

Due 1o less torque required, lifetime of
rolating unit and the whola drilling system
will be prolonged.
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Applications of Symmorr.‘x@

system include water well drilling,

piling, anchor hole drilling, horizontal drilling including (ube
umbreflas, and any drilling application where casing needs to be
advanced simultaneously through everburden and rock.

Due to ingenious simple design Symmetrlxe
system is fast and reliable and therefore
Symmetrix™ method will reduce Interruptions
In production and bending of the casings
which gives less deviations for the structure,
This faature gives also constructional benafits
for example in plling.

The system is applicable for any drill rig. When
there Is overburden to be drilled with casings
instead of normal rock drilling, thera is no
need for othar investments than those three
pleces of high quality steel parts pictured on
page threa. The following table will help you
in sufactln& the most sultable verslon of
Symmetrix ™ drills:
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Connection between tubes can be made either by weld or

by threads.

Threads are faster to use and they ensure that
the casing ubes are connected to each other
in a parallel manner, Threads are

racommended especially In tunnelling due to

the difficulties in welding under circumstances
faced in tunnelling environment, There are
difficulties to make threads if thickness of the
casing is less than 8,3 mm,

Maost suitable Symmetrix product may be
selected from tables shawn on web site
www.rotex.fi, Seleclion is based on casing
tubes outer diameter, maximum wall thickness
and purpose of drilling. Paper version of
seleclion tables is also available on request,
It must be required that deviallons In casing
tubas inner diameter Is not allowed be so
remarkable that pilot bit does not fit In to the
casing tuba,

Daliverer of casings should be aware of
requirement concerning dimensions. Possible
deviations exceeding agreed tolerance should
be under deliverers rasponsibllity based upon
agreament. It is recommanded to arder casing
tubes precul to desired lengths, It Is also
recommended to order casing pipas beveled
+ for example according to the figure beneath,

xamplary grooves for welding

Welding under difficull circumstancas,

It should be remembered that pipe welding
is 's own spacial area among weldars. It will
take a while even for experienced welder to
adjust to the unfavorable working conditions
of construction slites and to bacome famlliar
with speciallies concerning pipe welding.

Ona weld run Is adequate from wall thickness
3. 2mmupto 5 mm and 2,5 mm alectrode |s
racommended. Beveling of these thin casings
is not necessarily required. Current ought to
ba so high that small hole is burnt all the times,
but the weld Is not allowed to flow down wards,
For 2,6 mm elecirode this Is approximately 80
Amperes wilh good weather conditions, For
less expariencad welders it is recommendad
to use beveling, thinner electrodes, less
current and at least two weld runs,
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The standards for covered electrodes are EN
440 and EN 757, No filler metals other than
classified in accordance with these standards
are permilted. Covered electrodes should meet
standards EN 499 E 42 3 B 42h10 requirements
for normal unalloyed carben steal,

For example Esab OK 48,00 doss meet these
raquirements, Company delivering electrodes
should have information on standards.

Far casings having wall thickness above 5§ mm
beveling Is absolutely necessary If
requirements for the weld are the same as for
the caslng it self. Root run is recommended to
wald with 2.6 mm electrodes. Thicker
electrodes are recommended far filling and
cupping runs.

There are standards avallable according to
which proper beveling should be selected, The
baveling selaction is made primarily on the
basis of steel's thickness,

Even a very small deviation of casings from
belng parallel to each other may cause
breakage of the welding. This is due to the soll
pressura which Is confronted from originally
siraight hole to the fube having deviation,

A simple way of installing tubes parallel to
each olher is to weld two v-sections to a

Clamp is animpartant loal in welding procedura,

Casing shoos and ring bits installed to easing
{ubes,

clamp and use this davice to force tubes to
tha parallel diraction as shown in tha piclure
bellow,

After welding the stralghtness ought to be
contrallad with straight metal ruler. If deviation
Is observed it Is highly recommended to
brake the tubas apart from each other and
weld them again, It s also important to make
sure that casing shoe is welded with similar
care as connectlons between casing pipes.

Electrode arc welding and shleld gas welding
(Mig) are both recommended. Fasler shield gas
welding is recommended indoors where wind
or other environmental factors do not Interfere
welding process. It is also possible to use
automalic welding with shield gas system.

Joint area oughtto be washed prior o welding.
It Is recommended to use water and

" pressurized air for washing, The area to be

welded may be pre-heated in order to improve
the quality of the weld,

Prehealing Involves heating the base metal
before welding is begun, Its maln purpose Is
to lower the cooling rate of the weld, theraby
reducing the thermal conductivity of the metal.
Therefore there is less likellhood for hard
zones to develop, Preheating also burns
grease, oll and scale out of the jaint. It also
prevants cold cracks, reduces hardness In
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Tubes can be drilled with down the hole hammer

(OTH) or with top hammer.

DTH hammer is placed between the pilot bit
and the first drill pipe. Hammer size is
announced In inches and it varies belween
3" and 30", It is most efficient to choose a
hammer which fits In to the casing tube and
allows free flow for the flushing aid,
Recommendad hammer sizes are prasented
In web site www.rotex.fiiproducts,

The advantage of DTH hammers is it's
working priciple where energy is diractad
straight to the pllot bit and not to the top of the
very last drill pipe, Due to this anergy loss it
is most difficult to drill over 30 m deep holes
with top hammer system,

Top hammer

Dawn the hole hammarn

Wilh some top hammers It Is possible to hit
upwards aswell. This feature Is most halpful
whan tha casings are to be relrieved. In some
countries retrieving of the drilled pipes are
raquired by environmental regulations.
Retriaving is also necessary when
observalion gauges or plastic pipes are
installed to the drilled pipe.

Top hammers designed for quarry purposes
have seldom rotating force which would be
adequate to drill pipes having larger diameter
than 140 mm. Maximum torque and other
factors for hammers are avallable from
producers of the equipment. The table below
shows required minimum torque and
racommendad rotating speed for different pipe
diameters,
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Flushing

Loose sofl from head of pilot bit is flushed away. Flushing is
done with flushing medium. As a flushing medium it is possible
to use afr, water, foam and cement grout,

With top hammer systems air, grout and water
are used as flushing madium, Water Is most
often used undergroud and alr when drilled
outdoors, When water is used pressure
should be at least 20 bars and water
consumplion at least 20 liters/minute. Wilh lass
prassure and consumption there is a risk of
sall plugging the flushing holes in the pilot bit,

Flushing madium Is forced to returh via the
casing annulus after exiting the pllot insuring
high flushing velocity with low soil dagradation,
Efficient flushing will also reduce plugging of
the holes In pllot bit. Recommended flushing
velocity in the annulusis from 15 to 25 m/sec, -
depending on soll conditions.

Pitot bit and ring bit

Same DTH-hammers are able to use waler
pressure for operation, Working with water
prassure requires 200 bars working pressure
and some 400 Ifminute water consumption for
4 "hammer. Large amount of water s likely to
Interfere prevailing soll conditions, which is a
limiting factar for use,

More information on water operating hammers
Is available at www slte www.wassara.com,

Dust problam with conventional DTH-
hammers can be reduced by adding water
into the flushing ald. Information on maximum
amount of water o be added is avallable on
prochures of DTH-hammers,
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Drilling work is ready lo begin when casing tube and drill bit
parts are instafled to the drilling rig. The work is performed as
normal drilling to the rock. In this chapter we concenirate on
potantial problems we possibly face during drifling.

a. Broken Connection of
Casing Tubes

Tensile force and bending moment are
affacted to the pipe In drilling. Tensile dynamic
forces are caused by the hammer. Banding
moment [s caused by heterogenelty soll
masses, This kind of situation occurs for
example when the drilling plpe confronts a
boulder in a small angle, When that happens
feading force should be kept down and
rotaling speed ought to be Increasad to avoid
harmful harizontal move of the tube.

It casing tube despite of all pracaullons
brakes apart, whole casing tube ought to be
withdrawn. If withdrawing Is not successiul
the hole must be rejectad,

Welding issue Is discussed in more detall In
chaptar 2.

b. Breakage of Drill Tube

Drilltube is selected on the basis of maximum
torque of rotaling unit and casing tubes inner
diamater. Manufacturer of drill tubes and
rotating units will pravida this information far
contractar.

Drill tubes condition should be viewed after
avery use. There may be cuts that require
welding. Bend drill tubes are recommended
toreject,

In horlzontal drilling gravity will bend drill
tubes, This problem can be prevented by
using more rigid drill tubes and by installing
quide sleeves between drill tubes,

Slarting with 6 m long casing tubo

Gulda sleave has larger diameter than drilling
{ube and this will prevent drill tubes from
banding too much,

If drlll tube despite of all precautions brakes
apart, there are two possibilities to choose
from. Primary action is to try to catch broken
tube with a plke. If catching is not successful
the whole easing lube ought to be withdrawn,
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c. Plugging of Flushing Holes In
Hammer or Pilot Bit

When drilling proceads through cchesive sall
itia important to keep feed force and flushing
ald's pressure positive all the timas, This will
prevent flushing holes from being plugged.
With DTH-hammers it is important not to pull
pilot bit upwards before next casing tube is
added., DTH-hammers valve stays closed, If
pilot bit Is kept firmly against hammer during
casing tubes installation brake,

If flushing canal despite of all precautions is
plugged it may help if feeding and rotating
force are varied constantly. Also pressure of
flushing medium should be increased to
maximum, It may help if liquid flushing aid Is
changed to pressurized air. If these
pracedures are not successful pllot bit must
be withdrawn,

FLUSHING HEAD
(DIVERGER)
= SECOND DRILL TUBE
SECOND CASING TUBE
.
200 - 500
- WELD
= FIRST DRILL TUBE
BACKHEAD

LEADING CASING TUBE

CHUCK

WELD
CASING SHOE
RING BIT
PILOT BIT

Flushing head placed on the top of tha casing lube

d. Panairatian through Wood and Steal

With Symmaetrix method it is possible to
penetrate even through steel bars having
diameter up to 25 mm. Penetrating trough steel
is not recommended and it may be damaging
the carbide inserts of pilot bit and ring bit,
Whan drilling Is started from concrete floor it
is recommended to drill trough the sections
having steel inside with diamond drill and then
continue drilling with Symmetrix systam,

Symmelrix method s able to penetrate trough
wood. Penetration rate of Symmetrix in to
sound wood is from 25 to 100 em/h depending
on direction the wood Is drilled. In case there
are lots of wooden constructions to be
plarced there Is a pilot bit avallable having
sharp buttons in it

e. The Penetration Rate Slows Down

Ground resistance will increase with the
depth of the hole, There are several variablas
affecting to the rate of drilling:

®  Flushing medium prassure
@  Faed pressure

e  Effect of hammer

®  Carblde inserts condilion

Ground resistance of casings may be
reduced with chemical liquids, For example
some anvironmelaly friendly soaps has baen
used for thase purposes.

f. Safety of Work

Compounded pressurized air and soil running
out of the hole will cause problems to work
safely, This prablem can be avoided by using
flushing head an the top of the steel pipe to
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The Impact, feed and torque stresses
generaled during drilling cause gradually waar
1o tha shoulders of the ring bit and the pilot bit.
This wear is usually the limiting factor of tha
life-time of the pilot bit and ring bits,

In order to extend lifetime of drill bits and to
guarantes irouble free operation and unlocking
of the bayanet coupling, the shoulder of the
pllot bitis recommended ba ground aceording
to the plcture,

The pllot bit has to be rejected and raplaced

by a new one whan the vertical wear of the
shoulder against the ring bit exceeds 6 mm.

During drilling with the STD system and Econ
systam the casing shoe Is sliding against the
top shoulder of the pilat bit. If the shoulder
adge in the pllot bil shown in the picture Is
sharp, It may mill the casing shoe during
drilling. It should be checked altar every hole
that thera s a proper radius In the edga. If
neaded this edge should be reground,

Thesa actions are not a necessity, bul they
will pralong efficiant lifatime of drlll bits,

-

EDGE TO DE GROUND ! REGROUND

—
W —
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AREA Tt

BE GROUND IN A USED PILOT IT
BAYONET COUPLING IN A USED PILOT BIT
BAYONET COUPLING IN A NEW PILOT DIT

SHOULDER IN AN USED PILOT 1T
SHOULDER IN A NEW PILOT BIT

Araas to ba ground to prolong lifelime af mv__a_._‘.aixa aystem,
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