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STABILIZING GROUND WITH CEMENT

The Use of Augered
Cast-in-Place Piles
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Mueser Rutledge Consuiting
Engineers

Introduction
In recent vears many modifica-
tions o construction meathodology
in urban-argas have been necess
rated by environmental consider-
ations. It 15 often unacceprable 1o
install driven piles in the urban
environment due to restnctions on
rivise, vibrations, soil displace-
nients. or space.

A piling method developed in
the-mid to late 19508 has become

mire commonly used o meet the
demands of urban restrictions.
This methodology uses a continu-
ous Might hollow-stem auger,
drafled 10 a predetermined depth
through which a Muid groul s

purnped as the auger 15 withdrawn
o [orm & concrele pile. Known by
miany propriclary or rademark
names, these piles have been
named augened casl-

m-place (ACIP)

piles by the
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in-place Piles of the Deep Founda-
lions Institute. A typical ACIP
piling ng is shown in Figure 1.

Installation

Tagure 2 shows the sequence of
ACTP pale installation. ACIP piles
are installed by dnlling (o the
design depth with & continuous
flight hollow-stem auger with a
remavable plug at the oe or side
of the auger. The plug s neces-
sary to prevent drilled soil from
running up inside the hollow-stem
auger as it is advanced.

After the auger reaches
design depth it 15 withdrawn
approximately 6 inches and a Muid
grout is pumped wnder a pressure
of 200 to 30H) psi {measured at the
pump) inte the hole through the
hadlow stem auger, Pumping
continues until a head of 510 10
feer is built up by grout moving up
the flights of the auger

The auger is then slowly
withdrawn while grout 15 continu-
ously pumped at a rate equal (o
aboot 1.15 times the volume of

the dritled hole. The excess
arout is pumped 1o as-
sure that a positive
head of grow 15
maintained at

all times
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Figure 1 Typical ACIP Pile instailation rig Touneay Daep Foundabons Irstilute

and that the hole is complately
flled with grout. 1t is generally
recommended that o slow positive
rotalion of the auger be main-
tained throughout the withdrawal
PrOCESs,

ACIP piles can be reinforced
with o central bar installed full
length through the hollow-stem
before grout placement, orby
installation of a reinforcing cage
orsteel section in the fluid growt

after the auvger has been with-
drawn,

Typically, reinforcing cages,
refled sections or pipes cannot be
manually installed much deeper
than about 15 w0 25 feet into the
fluid grout. The use of mechani-
cal equipment 1o push the rein-
forcing 15 nol recommended, A
corrugated shell placed at the top
of the hole protects piles [rom
being damaged due to collapsing
maienal and helps o prevent
laborers from falling in the hole.
Piles typically range in diameter

from about 14 (o 22 inches with
capacities up to 150 1008,

i Grout Characteristics

The grout used in ACIP piles typi-
cally consists of Portland cement,
sand. water and a mineral admix-
ture and/or approved fuiditier.
Some pumps are capahle of
placing grout with pea gravel
sized agoregate. Typical design
strefigth of the grout is 4,000) psi
although some recent projects
have seen the use of higher
strength grouts.

Cirout Fluidity is checked
using a flow cone with flow rates
normally specified inthe range of
10nte 25 seconds for a flow cone
with a 3/4 inch opening. The

most important aspect of the Mow
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STABILIZING GROUND WITH CEMENT (continued)

1. ADMANCE HOLLOW
STEM AUGER TO
REQUIRED DEPTH.

3. WITHDRAW AUGER
WHILE CONTINUOUSLY
PUMPING GROUT,

2. LIFT AUGER &,
PUMP GROUT UNTIL
A HEAD OF GROUT
IS ESTABLISHED
CH THE AUGER
FLIGHTS.

4. INSTALL
REINFORCING
CAGE.

Figurn 2 ACIP Pile installation procaedurs Ceutasy Daep Foundations Institula

rate 1s o verity that the consis-
tency of the grout remaing the
same throughout the project,

Grout is most often tested
against the design mix by using 2
inch cubes, however, many design
professionals use standard & inch
by 12 inch cylinders. Specifica-
tions may contain limitations on
the temperature and aging of the
grout in trucks, It may also he
beneficial o obtain a small
sample of the grout from the truck
12 be set aside and monitored for
an initial set. Once the initial set
oceurs, it is generally no longer
capable of heing pumped.

| Inspection

The ertical phases of installation
for inspection are the rate of
advance during drilling versus
volume of material removed and
the volume of grout placed versus
rate of auger withdrawal. In non-
plastic silts below the ground
water table, or unning sands,
over-rotation of the auger can
cause loss of ground resulting in
settlement of adjacent structures,

New York City Building Code
The Mew York City Building
Code severely restricts the use of
uncased, cast-in-place piles.

Nevertheless, the New York Cily
Department of Environmental
Protection has recognized the
credibility of ACIP piles and the
Buildings Deparnment has ac-
cepted their use. 1t should be
recognized however. that there are
many pitfalls to their use and it is
important to have an experienced
contractor perform the installation,
and the piles designed and inspec-
ted by an experienced profes-
sional. For further reading, the
writer recommends the Augered
ast-in-Place Piles manual and
the Inspector’s Guide to Augered
Cast-in-Place Piles, both pub-
lished by the Deep Foundations
Institute. W
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A Mix Design Minute
Although the design strength is
sometimes referrad to as
“minimum sfrength,” this does
not mean that an occasional test
result below the minimum ind-
cates "had” concrate, Because
of varfations in sampling, varia-
tions in handiing and curing, and
within-tast variations, as well as
variations in all the constit-Uents
in concrete, completely uniform
lest results are im-possible,
indeed, it is a statis-tical reality
that as more tests are made, a
below "minimum” result will
inevitatily occur,




