struction processes of routing,

anchoring, micropiling, soil nail-
ing and ground freezing all require
the drilling of holes through overbur-
den and rock. Part 1 of the article
series focused on rock drilling; here,
we look at overburden drilling.

Overburden drilling can ba more complax and gifi-
cult than rock drilling, and often is far more controver-
sial when consideration is given to levels of environ-
mental acceptability, Regarding the fundamentsl con-
trol exerted by the stabifity of the drilled hola (Lo, its
ability to maintain shape and size without detriment

The specialty geotechnical con-
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ground conditions.

selection guide. It must be noted thay this relates only
to routine production dritling for geotechnizal con-
struction purposes. Gore drilling in overburden is net
viable in this context, ai!lwnghimhviﬂus}y is an inte-
greal part of many exploration and verification projects.

Equally important in the selection of the appropri-
ate drilling method may be one, or a combination of

“the following:

* Cost considerations (per Hneal foot, and as relat-
ed to project size).

* Drill rig access restiaints.

* Hole depth, diameter and inclination,

+ Flush coltaction and disposal concerns, noise an
vitwations. y

* Possible impact of method on subssguent ability
of hole to satisfy the project goals {a.¢., bentonite shur-
ry must not be used to stabilize holes which must
later transfer peripheral bond, as in the case of nails,

The suecessiul execution of a large number of specialty geotechnical construction
techniques nacessitates the efficient and safe drilling of hales through any and all

experisnce and resources.

It also must be recalled that certain eonstruction
technigues have overall geotechnical Henitations. For
example, soll nalling is only feasible in soils with
“standup time” — 80 percant to 80 parcent of drilling
for soil nails can therefore be conducted with open
hole mathods,

Stable Soil Methods

In appropriate solls, and when in a single, continuous
string, mounted on large crawlermounted rigs or sus.
pended from crans leads, solid-stem continuous flight
augers can provids extremely high productivites. Solid-
stemn continuous flight augers ara & traditional, refative-
Iy simple technology, often used for soil nsiling in the
western United States and parts of Europe, providing
holes 4 inches to 12 inches in dismeter to maximum
lengths of about 100 fast.

to the surrounding ground after withdrawal of the anchors and micopiles) -
drilling system}, Figure 1 provides the basic method = Reglouzl preference, and contractor paradigms, (cmum an Page 28)
MOST COMMON - :
DIAMETER
DRILLING METHOD PRINCIPLE AND TYPICAL NOTES
MAXIMUM .
DEPTHS
1. Single tube  a. Drive | Casing, with *lost point” percussed without fiush but | 50 to 100 mrm Obstructions or very dense soils are
advancement  drilling { with slight rotation, Wwadtm problematie.
b. External | Casing, with crown, rotated with sirong water flush, | 100 to 200 mm Vary common, high production method. Needs
fiush | which hopefully retumns to surface around casing. o60m high forque and powerful flush pump.
_ Simultaneous rotation and advancement of outer 2
2. Rolary duplex casing and Internal rod, which delivers flush. Return | 100,10 200 mm gs;‘;,jg &%Wm%mgm' Noods
flush exits at surface through casing/rod annulus, & ; ;
: : Useful in obstructed/bouldery conditions.
3. Rotary percussive As 2 above, except rods and/or casing percussed | 8910 280 mm | gg;"ﬁg’m’ !eumd(mm spysiswems“m o
concentric duplex as well as rotated. mmm ! alas use down-the-hole hammers
: ("Centrex: and “Symmetrix”),
2 E As 2 above, except eccentric bit on rod culs over- " | Somewhat cbsolescent and technically
b Romma sized hole to ease casing advance and reduce iﬁ?ﬁﬁo s challenging systems for *difficult” conditions:
e {orque requirsments on casing. {("ODEX or "TUBEX",
; As 2 or 3 above, except casing and rods are rotat-
§. *Double head” ]  IEN g 100 to 200 mm Powerful, newer system for (ast, stralght drilfing
R ed in opposita directions to maximize torque/rpm - e
duplex limiations of drill head. to80m : In very “difficult” solls.
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{Gestechnical - Continued from Page 26)

OVERBURDEN
DRILLING METHODS

']
STABLE*

HIGH - Environmental —~- LOW
X T
Low ~- Pressure of — SEVERE
Obsiructions

“

Low Prasgnce of Obstrrctions SEVERE
Low Technalagical Sophistication HIGH :
VERY IGH Inslanlansons Penelration Rate Polential : Lower ~

*Stability refers lo the overburden's abilily to maintaln the shape and size of e drilied hole without
delriment !%vfh; mumag{smad aller wiﬂ:ﬂmfa! of the driliing system.

Figure 2. Basic overburden drilling technigue selection guide.

Where flush yeturn nesd not be care-
fully controlled, on technical and/or envi-
ronmental grounds, then rotary of rotary
parcussive methods can be used. Such
methods may be used to “predull
through bouldery or otherwise chstruct-
ed overburden as a prelude to the subse-
mient installation of a casing, Use of
such methods in everburden must only
be conducted with exmeme care, espe-
cially when slope or structural stablity is
an issue, Examples of successful use
include nail hole drilling, predriling for
micropiles and jet growting in karstic
limestone.

Unstable Soil Msthods
Hollow-stem  continuous  flight

sugers are used in unobstructed

ground te maximum depths of 100 feot

for a wide rangs of applications (6-16
in. diamster). For anchors, auger out~
side diameters of 8 inches to 18 inches
and inside diameters of 27 inches to 4
inches typically are usad, protected by
“knoek off” bite. This techaique is not
recommended for holes shallower than
30 degrees (for deviation control} or in
echesionless or uncemented soils, par-
ticuiarly under the water table {for cav-
itation prevention). Hollowstem con-
tinuous flight augers do not permit the
application of high grout pressures
during withdrawal! of the auger, fol-
lowing placement of the central ten-
don or grout tubs,

Combination methods involve two or
more principlas combined to meet oy
exploit cenain ground or project restric-
tions. For example, an open-ended cas-

Same Day Deliveries
T ventory
e

S Rl
& Comy

& “Wobble Stator” :
e %% are also in stock
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ing can be driven or wotated full depth’
without flush, The soil that is faft inside
the casing then is augered or fushed out
wiithout fear of flush escaping into the

in unebstructed ground, & common
cheice for quickly penetrating through
potentislly unstable materials (e.g.,
cohesioniess soils)is to use some form
of drilling slurry in combination with
rotary drilling. As oppased to the use
of water or air, such slurries have a
range of specifie gravities and viscosi-
ties, and will have other propertss,
such as the ability to coat the borehole
wall with a coat or “fHter cake” of
material, creating stability. Sluries can -
be prepared from bentonite, polymer,
or{as intaly} a "self-hardening drilling .
mud,” e, a clay slurry incorporating
cement. It is essentisl that the method
Is not in conflict with project goals. .
Bentonite slurry should not be used for .
anchors, nalls or micropiles, while =
polymer slumries must fotally degrads
when touched by cement grout trem-
fed into the hole (“calcium shock™). "
The special logistical provisions need-
ed to mix, infect, collect, clean and
recycle such shurries may offset the
potential advantages of high produc- -
tivity afforded by this method.

Based on installing casing by rotary
or Totary parcussive methods, the clas--
sification is shown in Table 1. In gener-
al, the methods are arranged in
ascending order of technalogical com-
plexity, the pasticular nesd for which
will reflect the “difficulty” of the
ground and environmental restrictions,
Thus, in most urban areas, and partic-
ularly in ground containing natural and
artificial obstructions, some form of
caged method is essential Contractors
east of the Mississippi River and in the
Pacific Northwest, therefore, tend to
have the most experience and expert-

Access- Issues are 3 key ronsideration
when selecting a drilling method.

ise. All methods except Method &
(Drive Drilling) need some type of drill
flush. An excellent lovel of technicall
support and advice also is Wai!amaz
from the manufacturers and se.mpﬁa;sx ;
of drilliig rigs and equipment. Sonic
drilling also has great potantisl for the
instaliation of casings through ove
burden, and into rock. HD

Donald Bruce is president of
Geosystems,  headquartered in
Venetia, Pa. He can be reached at
dabruce@geosystemsbruce.com. i



