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SECTION 31 63 16

AUGERED CAST- I N- PLACE PI LES
11/ 20
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NOTE: This guide specification covers the
requi renents for augered cast-in-place grout piles.

Adhere to UFC 1-300-02 Unified Facilities Guide
Speci fications (UFGS) Fornmat Standard when editing
this gui de specification or preparing new project
specification sections. Edit this guide
specification for project specific requirenents by
addi ng, deleting, or revising text. For bracketed
itens, choose applicable iten(s) or insert
appropriate information.

Renove information and requirements not required in
respective project, whether or not brackets are
present.

Conment s, suggestions and reconmended changes for
this gui de specification are wel come and shoul d be
submtted as a Criteria Change Request (CCR)
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NOTE: This guide specification covers the
requi renents for augered cast in place piles.

Adhere to UFC 1-300-02 Unified Facilities CGuide
Speci fications (UFGS) Format Standard when editing
this gui de specification or preparing new project
specification sections. Edit this guide
specification for project specific requirenents by
addi ng, deleting, or revising text. For bracketed
items, choose applicable itens(s) or insert
appropriate information.

Renove information and requirenments not required in
respective project, whether or not brackets are
present.

Conment s, suggestions and reconmended changes for
this gui de specification are wel come and shoul d be
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submitted as a Criteria Change Request (CCR).
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NOTE: TO DOWNLOAD UFGS GRAPHICS Go to
http://ww. wbdg. or g/ cch/ NAVGRAPH/ gr apht oc. pdf .
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NOTE: The extent and location of the work to be
acconpl i shed shoul d be indicated on the project
drawi ngs or included in the project specification
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NOTE: Show the follow ng information on the
dr awi ngs:

1. Locations and design |loads of piles. |If both
tensi on and conpression piles are contained in
design, identify by type.

2. Size, shape, and length of piles.

3. Details of reinforcenent.

4. Locations of test piles, if required.

5. Soil data, where required.

6. ldentify piles as vertical or battered

EE R R R I R R R R I R S R R R R O S R R S I R R R R R S R R R R

PART 1 GENERAL
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NOTE: Special care should be taken when installing
augered cast in-place piles in low strength soils
such as peat where "necking" of piles can occur, or
in soils containing |layers or fields of boul ders or
cobbl es, where there may be difficulties extending
piles through the naterials, or in nmethane gas
produci ng soils, where gas bubbl es and subsequently
voi ds can devel op in the piles.

On the draw ngs, show

1. Subsurface-soil-data | ogs

2. Locations and size (dianeter) of piles.

3. Design tip elevation for each pile indicated.

4. Reinforcing steel details.

5. Locations of test piles if required.

6. Locations of soil probes if required.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O
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NOTE: Structural engineer must confirmthe
structural capacity of piles and provide specific
bendi ng nonents, lateral |oads and ot her design
requi renents for pile design
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1.1

Desi gn,

DESCRI PTI ON

furnish, install and test augered cast in place piles at the

| ocations indicated on the draw ngs and specified herein. [Test piles that
performance requirenments can be incorporated into the pernmanent
work. ][ Assune test pile[s] will be directed to be placed in [a]

| ocation[s] that can be incorporated into the work.]

meet

1.2

REFERENCES
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NOTE: This paragraph is used to list the
publications cited in the text of the guide
specification. The publications are referred to in
the text by basic designation only and listed in

t hi s paragraph by organi zation, designation, date,
and title.

Use the Reference Wzard's Check Reference feature
when you add a Reference ldentifier (RI D) outside of
the Section's Reference Article to automatically

pl ace the reference in the Reference Article. Also
use the Reference Wzard' s Check Reference feature
to update the issue dates.

Ref erences not used in the text will automatically
be deleted fromthis section of the project

speci fication when you choose to reconcile
references in the publish print process.
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The publications listed below forma part of this specification to the

ext ent

referenced. The publications are referred to within the text by

t he basic designation only.

AC

AC

AC

AC

AMERI CAN CONCRETE | NSTI TUTE (ACl)

211.1

315

318

318M

(1991; R 2009) Standard Practice for
Sel ecting Proportions for Normal
Heavywei ght and Mass Concrete

(2018) Guide to Presenting Reinforcing
Steel Design Details

(2019; R 2022) Building Code Requirenents
for Structural Concrete (ACI 318-19) and
Commentary (ACI 318R-19)

(2019; Errata 2022) Building Code

Requi renents for Structural Concrete &
Comment ary
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ASTM | NTERNATI ONAL (ASTM

ASTM A615/ A615M

ASTM A706/ A706M

ASTM A1064/ A1064M

ASTM C31/ C31M

ASTM C33/ C33M

ASTM C39/ C39M

ASTM C109/ C109M

ASTM C150/ C150M

ASTM C494/ C494M

ASTM C618

ASTM C937

ASTM C939/ C939M

ASTM C942/ C942M

ASTM C1077

ASTM C1611/ C1611M

(2022) Standard Specification for Deforned
and Pl ain Carbon-Steel Bars for Concrete
Rei nf or cenent

(2022a) Standard Specification for
Low Al'l oy Steel Defornmed and Plain Bars
for Concrete Reinforcenent

(2022) Standard Specification for
Carbon-Steel Wre and Wl ded Wre

Rei nforcenent, Pl ain and Deforned, for
Concrete

(2024) Standard Practice for Mking and
Curing Concrete Test Specinens in the Field

(2023) Standard Specification for Concrete
Aggr egat es

(2023) Standard Test Method for
Conpressive Strength of Cylindrical
Concrete Speci nens

(2023) Standard Test Method for
Conpressive Strength of Hydraulic Cenent
Mortars (Using 2-in. or (50-mm Cube
Speci nmens)

(2022) Standard Specification for Portland
Cenent

(2019; E 2022) Standard Specification for
Chem cal Admi xtures for Concrete

(2023; E 2023) Standard Specification for
Coal Fly Ash and Raw or Cal ci ned Natural
Pozzol an for Use in Concrete

(2023) Gout Fluidifier for
Pr epl aced- Aggregate Concrete

(2022) Standard Test Method for Fl ow of
Grout for Prepl aced- Aggregate Concrete
(Fl ow Cone Met hod)

(2021) Standard Test Method for
Conpressive Strength of Grouts for
Pr epl aced- Aggregate Concrete in the
Labor at ory

(2024) Standard Practice for Agencies
Testing Concrete and Concrete Aggregates
for Use in Construction and Criteria for
Testing Agency Eval uation

(2021) Standard Test Method for Slunmp Fl ow
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ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

D942

D1143/ D1143M

D3689

D3966/ D3966M

D5882

D6760

E329

E548

of Sel f-Consolidating Concrete

(2019) Standard Test Method for Oxidation
Stability of Lubricating G eases by the
Oxygen Pressure Vessel Method

(2007; R 2013) Piles Under Static Axial
Conpr essi ve Load

(2007; E 2013; R 2013) Standard Test
Met hods for Deep Foundations Under Static
Axi al Tensile Load

(2007; R 2013; E 2013) Standard Test
Met hods for Deep Foundati ons Under Lateral
Load

(2016) Standard Test Method for Low Strain
| mpact Integrity Testing of Deep
Foundat i ons

(2016) Standard Test Method for Integrity
Testing of Concrete Deep Foundations by
U trasoni c Crosshol e Testing

(2023) Standard Specification for Agencies
Engaged in Construction |Inspection,
Testing, or Special |Inspection

(1994; E 1995) Standard Guide for Genera
Criteria Used for Evaluating Laboratory
Conpet ence

U. S. DEPARTMENT OF DEFENSE ( DOD)

UFC 3-220-01

[1.3

Subsurface soil
contract
i nvestigation report

11.4

SUBSURFACE DATA

SYSTEM DESCRI PTI ON

(2012; with Change 1, 2021) GCeotechnica
Engi neeri ng

data | ogs are [indicated] [appended to the speci al
requi renents] [provided on the project drawings]. [The subsoi
may be exam ned at | 1.1

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Wbdrking load on the pile should be linted to

limting stress per

| BC 2015 of 30 percent of the

unconfi ned conpressive strength of the grout, as
nmeasured by: ASTM C109. (2016). "Standard Test
Met hod for Conpressive Strength of Hydraulic Cenent

Mortars (Using 2-in.
ASTM | nt er nat i onal

or [50-nm Cube Specinens),”
West Conshohocken, PA.

EE R R R S I R R I R I R S R R R R S I R R I R R R R R R R R

Subnit detail

punpi ng equi prent
docunent s.

drawi ngs to denonstrate conpliance of augering, mxing, and
installation,
Include with the drawi ngs erection details and reinforcenent

and installed piles with contract
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as specified. Augered cast-in-place piles are fornmed by the rotation of a
continuous flight holl owshaft auger into the ground to the tip elevation
establ i shed by the requirements specified el sewhere in this section

Grout is then injected through the auger shaft as the auger is being

wi thdrawn in such a way as to exert renoving pressure on the wthdraw ng
earth-filled auger as well as |ateral pressure on the soil surrounding the
grout-filled pile hole. Submt evidence to the Contracting O ficer that
the Contractor has been engaged in the successful installation of auger
cast grout piles for at least 5 years.

1.4.1 Equi pnent

The m ni muminsi de di aneter of the hollow shaft of the augerflight nmust be
31.8 mr 1-1/4 inches. Provide grout injection equipnment with a grout
pressure gauge in clear view of the equipnent operator. Rate of grout
injection and rate of auger withdrawal fromthe soil mnmust be so
coordinated as to maintain at all tinmes a positive pressure on this gauge
which will, in turn, indicate the exi stence of a "renobving pressure" on
the bottom of the augerflight. Magnitude of this pressure and perfornance
of other augering and grouting procedures, such as rate of augering, rate
of grout injection, and control of grout return around the augerflight,
are dependent on soil conditions and equi prent capability and must be at
the option of the Contractor, subject to review by the Contracting

O ficer. The auger hoisting equi pment nmust be capabl e of w thdraw ng the
auger snoothly and at a constant rate.

1.4.2 G out Punp

Provi de a positive displacenment grout punp of an approved desi gn capable

of providing a positive displacenment pressure not less than 2.4 MPa 350 psi.
The punp di scharge capacity nust be calibrated at the beginning of the

work to determ ne the volune of grout punped per stroke in strokes per

cubic nmeter foot or revolutions per cubic neter foot by a method approved
by the Contracting Oficer. The punp nust be periodically recalibrated
when deened necessary by the Contracting Oficer or the Contractor's

Ceot echni cal Engi neer during the project. Renove oil or other rust

i nhibitors fromm xi ng druns and pressure grout punps prior to mxing and

punpi ng.
1.5 BASIS CF BID

EE R R R S R R I R I R I R S R R S R I R S I R I R I R R R R R I R R R

NOTE: Sel ect one of the follow ng options:

EE R R R S I R I R R I R S R R R R S R R I R R R S R R S R R
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NOTE: NOTE: Use "Lunp Suni paragraph bel ow for

[ unp (principal) sumbidding of piles. Use this in
all projects except those where exact pile |lengths
cannot be practically determned prior to the actua
work. Cearly show nunmber of piles, pile capacity,
pile locations, and tip and cutoff elevations on the
dr awi ngs.

Use "Unit Price" paragraph for unit price bidding of
piles. Specify unit price bid itens for piles only
for projects where exact quantities cannot be
practically determned prior to the actual work.
Lengt hs of piles must be determ ned as accurately as

SECTION 31 63 16 Page 9



1

possi bl e, prior to bidding, since the unit price per
neter (foot) of the piles varies as the length

i ncreases or decreases. Refer to Standard Test

Met hod for Low Strain Inpact Integrity Testing of
Deep Foundati ons (ASTM D5882)

EE R R R S I R R I R I R I I R S R R R O S R R I R I R R R R R R R

5.1 Production Pile Acceptance Criteria

Saf e design capacity for piles is | ] KN kips. Install piles to
[mMninumtip elevation] [a mninumdepth of [ ] mfeet bel ow cut-off
el evation], and to such additional depth as required to obtain a bearing
capacity of not less than | ] KN kips. The Contractor's Geotechnica
Consultant will determine the ternminal installation criteria based on
results of the static |load tests [non-destructive testing results].

[1.5.2 Lunp Sum Payment

Base bi ds upon providing the nunber, size, capacity, and |ength of piles
as indicated on the [drawings.] [followi ng Table |

Table 1
[ Locati on] Nunber Si ze [ Capacity] [Length [ Maxi mum | [ Maxi mum
(Tipto Bendi ng Shear
Cut-Of)] Monent | For ce]
] | |
Include the cost of all necessary equipnent, tools, material, |abor, and
supervision required to: install, cut-off, dispose of any spoils, and
neet the applicable contract requirenents. Include nobilization, and
redrilling damaged and heaved piles. If, in redrilling, it is found that

any pile is not of sufficient length to provide the capacity specified,
notify the Contracting O ficer, who reserves the right to increase or
decrease the total length of piles to be installed by changing the pile

| ocations or elevations, requiring the installation of additional piles,

or directing the om ssion of piles fromthe requirenents shown and
specified. |If total nunmber of piles or nunber of each length vary from
that specified as the basis for bidding, an adjustnent in the contract
price or tinme for conpletion, or both, will be nade in accordance with the
contract docunents. Payment for piles will be based on successfully
installing piles to both the mninmumtip elevation and satisfying the
acceptance criteria identified herein. No additional payment will be made
for: damaged, rejected, or msplaced piles; redrilled piles; any portion
of a pile remaining above the cut-off el evation; build-ups; any cut-off

I ength of piles; or other excesses beyond the assuned pile length

i ndi cated for which the Contractor is responsible.[ |nclude paynents for
vi bration nmonitoring, sound nmonitoring and precondition construction
surveys].

1[1.5.3 Unit Price

EE R I R R S I R R I R I R I R S R R R R O S R I R R R R R R R R R

NOTE: Delete this paragraph for |unmp-sumcontracts.

For NAVFAC PAC projects: Were there is unit
pricing for piles, use this paragraph and edit
applicable attachnents in price schedule for
inclusion in Standard Form 1442, "Solicitation

SECTION 31 63 16 Page 10




O fer and Award" and "Schedule of Bid Itens."

For NAVFAC Sout heast projects, where there is a need
for unit pricing of piles, include this paragraph
Refer to NAVFAC SE | nstruction 00010, "lInstructions
for Preparing Basis of Bid Statenent Wth
Unit-Priced Itens," for method of specifying unit
price bid itens.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

For unit price bid, see SF 1442, "Solicitation, Ofer and Award" and
"Schedule of Bid Itens."

EE R R R S I R I R I R I R S R R R R O S R R S R R R R R R R R

NOTE: For NAVFAC LANT projects, use the foll ow ng
par agraph for nmeasurenment and paynent and subsequent
sub-parts.

EE R R R S I R R I R I R I R S R R R R R R S R R I R I R R R R R R O

Requi renents of "FAR 52.211-18, Variation in Estinated Quantity" do not
apply to paynent for piling. Each pile and test pile acceptably provided

will be paid for at the bid unit price per unit length, which will include
items incidental to furnishing and installing the piles including
nobi | i zation and denobilization, [jetting] [predrilling] [probing],
redrilling uplifted piles, [and cutting off piles at the cut-off elevation
]Jand reinforcing steel. [Include the cost for additional Iength for the
test piles in the total unit price cost for the job.] Paynent will be

made for production [and test piles] at the bid unit price for the length
of pile, fromtip to final cut-off, actually provided, excluding buil dups
directed by the Contracting Oficer to be nade. If the actual cunul ative
pile length installed (tip to cut-off) varies nmore than 25 percent from
the total pile length specified as a basis for bidding, at the direction
of the Contracting Officer, the unit price per unit length will be
adjusted in accordance with provisions of "FAR 52.236-2, Differing Site
Conditions." [Paynents will be nmade per each at the respective bid unit
price for pile cut-offs, pile build-ups and pile |loads tests.] [Include
paynments for vibration nonitoring, sound nonitoring, construction

i nstrunmentation and nonitoring, and precondition construction surveys].

1[1.6  PAYMENT

EE R R R S R R I R I R I R S R R S R I R S I R I R I R R R R R I R R R

NOTE: Delete this paragraph for |unmp-sumcontracts.

If Section 01 20 00 PRI CE AND PAYMENT PROCEDURES i s
included in the project specifications, this
paragraph title (UNIT PRI CES) should be del eted from
this section and the renmining appropriately edited
subpar agr aphs bel ow should be inserted into Section
01 20 00 PRI CE AND PAYMENT PROCEDURES.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

1.6.1 Augered Cast in Place Piles Installation
1.6.1.1 Paynment
Payment will be made for costs associated with installation of the

requi red | engths of pernanent augered cast in place piles, [including
reinforcing steel,] [performing static |oad test, interpreting data and

SECTION 31 63 16 Page 11



submitting reports,], conpiling and submitting pile installation records,

backfilling voids around piles, and any other itens incidental to
installing piles to the required elevation. No paynment will be rmade for
installing piles exceeding required |l engths. No paynent will be nmade for

pil es damaged during installation to the extent that they are rendered
unsuitable for the work, in the opinion of the Contracting O ficer

1.6.1.2 Measur enent
Per manent augered cast in place piles will be nmeasured for paynent for
installation on the basis of lengths, to the nearest hundredth tenth of a
linear neter foot, along the axis of each pile acceptably in place bel ow
the cut-off elevation shown as[determnmined by the Contracting O ficer].

1.6.1.3 Unit of Measure
Li near neter foot.

[1.6.2 Augered Cast-in-Place Test Piles

1.6.2.1 Payment
Payment will be made for costs associated with installation of augered
cast-in-place test piles, backfilling voids around piles; conpiling pile
installation test records[; perform ng dynamc testing; interpreting data,;
and subnitting reports].

1.6.2.2 Measur ement
Augered cast-in-place pile installation tests will be neasured for paynent
on the basis of the applicable contract unit price per pile installation
test.

1.6.2.3 Unit of Measure
Each.

1[1.6.3 Augered Cast-in-Place Piles for Load Tests

1.6.3.1 Payment

Paynment will be made for costs associated with installing, abandoning of

| oad test piles [including structural steel]; backfilling voids around
piles; compiling pile installation records[; furnishing, fabricating, and
mounting of strain rods and protective assenbly][; furnishing,

fabricating, and nmounting of inclinonmeter and inclinoneter protective

assenbl y][; perform ng non-destructive testing; interpreting data; and

submitting reports]. No additional payment will be nmade for |oad test

piles incorporated in the permanent work ot her than as provided.
1.6.3.2 Measur ement

Augered cast in place piles for load tests will be measured for paynment on
the basis of the applicable contract unit price per load test pile.

1.6.3.3 Unit of Measure

Each.
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][1.6.4 Augered Cast-in-Place Pile Static Axial Conpressive Load Tests
1.6.4.1 Payment

Payment will be made for costs associated with augered cast in place pile
static axial conpressive |load tests in accordance with ASTM D1143/ D1143N
i ncluding nmaterial and | abor for fabricating and furnishing | oad franes;
calibrating load cells and hydraulic jacks; furnishing specified test

equi prent; installing strain rods; placing and renoving test |oads and
test equi pment; recording, reducing, and submitting test data; and
conpiling and submtting pile load test reports. No payment will be made
for rejected pile static axial conpressive |oad tests.

1.6.4.2 Measur enent

Augered cast in place pile static axial conpressive load tests will be
nmeasured for paynment on the basis of the applicable contract unit price
per |oad test.

1.6.4.3 Unit of Measure

Each.
1[1.6.5 Augered Cast-in-Place Pile Static Tensile Load Tests
1.6.5.1 Paynment

Payment will be made for costs associated with augered cast-in-place pile
static tensile |load tests in accordance with ASTM D3689, i ncl uding
material and | abor for fabricating and furnishing | oad franmes; calibrating
| oad cells and hydraulic jacks; furnishing specified test equipnent;
installing strain rods; placing and renoving test |oads and test

equi prent; recording, reducing, and submitting test data; and conpiling
and subnmitting pile load test reports. No paynent will be nade for
rejected pile static tensile | oad tests.

1.6.5.2 Measur enent

Augered cast in place pile tensile load tests will be nmeasured for paynent
on the basis of the applicable contract unit price per nunber of tensile
| oad test.

1.6.5.3 Unit of Measure

Each.
1[1.6.6 Augered Cast-in-Place Pile Lateral Load Tests
1.6.6.1 Paynment

Payment will be made for costs associated with augered cast-in-place pile
lateral load tests in accordance with ASTM D3966/ D3966l, i ncl udi ng
material and | abor for fabricating and furnishing | oad frames; calibrating
| oad cells and hydraulic jacks; furnishing specified test equipnent;
installing inclinoneters; placing and renoving test |oads and test

equi pment; recording, reducing, and submtting test data; and conpiling
and subnmitting pile load test reports. No paynent will be nade for
rejected pile lateral |oad tests.
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1.6.6.2 Measur enent

Augered cast in place pile lateral load tests will be nmeasured for payment
on the basis of the applicable contract unit price per lateral |oad test.

1.6.6.3 Unit of Measure

Each.
1[1.6.7 Low Integrity |npact Test
1.6.7.1 Paynment

Paynment will be made for costs associated with Low Integrity | npact
Testi ng.

1.6.7.2 Measur ement

Low Integrity Inpact Test will be neasured for paynment on the basis of the
applicable contract unit price per test cost.

1.6.7.3 Unit of Measure
Each.
1[1.6.8 Soni ¢ Loggi ng
1.6.8.1 Payment
Paynment will be made for costs associated with Sonic Logging Testing.
1.6.8.2 Measur ement

Soni c Logging testing will be neasured for paynent on the basis of the
applicable contract unit price per test cost.

1.6.8.3 Unit of Measure
Each.
1[1.6.9 Vi bration Monitoring
1.6.9.1 Paynment
Payment will be made for costs associated with vibration nonitoring.
1.6.9.2 Measur ement

Vibration monitoring will be neasured for paynent on the basis of the
applicable contract unit price per vibration nmonitoring point.

1.6.9.3 Unit of Measure

Each.

SECTION 31 63 16 Page 14



][1.6.10 Sound Monitoring

1.6.10.1 Payment

Payment will be made for costs associated with sound nonitoring.

1.6.10.2 Measur enent

Sound monitoring will be neasured for paynent on the basis of the
applicable contract unit price per sound nonitoring point.

1.6.10.3 Unit of Measure
Each.
1[1.6.11 Preconstructi on Condition Survey

1.6.11.1 Paynment

Paynment will be made for costs associated with preconstruction condition

surveys.

1.6.11.2 Measur ement

Preconstruction condition survey will be neasured for

paynment on the basis

of the applicable contract unit price per structure to be surveyed.

1.6.11.3 Unit of Measure

Each.

1[1.6.12 Construction Instrunmentation and Mnitoring

1.6.12.1 Payment

Payment will be made for costs associated with construction

i nstrunmentation and nonitoring

1.6.12.2 Measur ement

Construction instrumentation and nonitoring will be measured as a single

pay item
1.6.12.3 Unit of Measure
One.

111.7  SUBM TTALS

EE R I R R S I R R R I R I R S R R R R S R I R I R R R R R R R R

NOTE: Review submittal description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list, and correspondi ng submtta

items in the text, to reflect only the subnmttals
required for the project. The Guide Specification
technical editors have classified those itens that
requi re Government approval, due to their conplexity

or criticality, with a "G" GCenerally,

ot her

submttal items can be reviewed by the Contractor's
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Quality Control System Only add a “G’ to an item
if the submittal is sufficiently inportant or
conplex in context of the project.

For Arny projects, fill in the enpty brackets
following the "G' classification, with a code of up
to three characters to indicate the approving
authority. Codes for Arnmy projects using the

Resi dent Managenent System (RVS) are: "AE" for
Architect-Engineer; "DO' for District Ofice

(Engi neering Division or other organization in the
District Ofice); "AO" for Area Ofice; "RO' for
Resident O fice; and "PO' for Project Ofice. Codes
following the "G' typically are not used for Navy
and Air Force projects.

The "S" classification indicates submttals required
as proof of conpliance for sustainability Quiding
Principles Validation or Third Party Certification
and as described in Section 01 33 00 SUBM TTAL
PRCCEDURES.

Choose the first bracketed itemfor Navy and Air
Force projects, or choose the second bracketed item
for Arny projects.

Under SD-07, from3 to 5 years experience in

installation of auger cast grout piles should be
required.

EE R R R S I R R I R I R I R S R R R R S R R I R R R S R R R R R

Covernment approval is required for submittals with a "G' or "S"
classification. Subnittals not having a "G' or "S" classification are
[for Contractor Quality Control approval.][for information only. Wen
used, a code following the "G' classification identifies the office that
will reviewthe submttal for the Governnment.] Subnmit the following in
accordance with Section 01 33 00 SUBM TTAL PROCEDURES:

SD-01 Preconstruction Subnittals
Installation Procedures; (¢, |
Contractor's Geotechnical Consultant Docunentation; G, [ 11
Load Tests Procedures; ¢, [ 11
Gout Mx Design; C[, |
Field Quality Control Procedures; ¢, [ 11

SD- 02 Shop Drawi ngs
Augered Cast-in-Place Piles; ¢, [__ 11
Load Tests; G

SD- 03 Product Data

Test Piles; ¢, |
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1.

G out Punp
Materi al s
Grout Specinmens for Laboratory Tests
Grout Specinens for Contractor Tests
Casi ngs
SD- 06 Test Reports
Test Piles
Load Tests
Fl ow Cone Test
SD- 07 Certificates
Augered Cast-in-Place Piles
SD-11 Cl oseout Submittals
Pil e Records
8 DAMAGED PI LES
Pil es which are danaged during installation to the extent they are
rendered unsuitable for the work, in the opinion of the Contracting
Oficer, will be rejected, or nay be re-drilled, if approved, at no cost
to the Government.
Any pil e damaged by reason of inproper installation nust be corrected by
one of the follow ng nethods approved by the Contracting Oficer for the
pile in question

a. The pile is re-drilled and re-grouted, if practicable, and, if
necessary, drilled deeper

b. One or nore replacenent piles are installed adjacent to the defective
pile.

c. Low strain integrity non-destructuve testing nust be performed by the
Contractor's Geotechnical Consultant to assess the structural
integrity of the pile(s)in question.

A pile installed below the specified butt el evation nust be corrected by
one of the follow ng nethods approved by the Engi neer

a. A sufficient portion of the footing is extended down to properly enbed
the pile.

b. Build up the pile butt by the use of casings.
A pile installed out of its proper location or out of plumb as approved by

t he Engi neer, nust be corrected by one of the foll ow ng nethods approved
by the engineer:
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a. One or nore replacenment piles are installed next to the pile in
guesti on.

b. As directed by the structural engineer
.9  QUALITY CONTROL
.9.1 Field Quality Control Procedures

Submit the field quality control procedures. Provide instructions and
procedures on how the Contractor will assist the Governnment in the
processes of [Pile Load Testing,], Inspection and Mnitoring of piles
during installation and testing.

.9.2 Install ati on Procedures

Submit infornmation on the type of equi pnent proposed to be used, proposed
net hods of operation, pile installation plan including proposed sequence
of installation, and details of all pile installation equi pnent and
accessori es.

[1.9.3 Contractor's Geotechni cal Consultant Docunentation

Hire the services of an independent, Registered Professional CGeotechnica
Engi neer, experienced in soil mechanics and augered cast in place pile
installation, to observe test pile installation and production pile
installation as specified herein. The Contractor's Geotechnica

Consul tant must be independent of the Contractor and nust have no enpl oyee
or enpl oyer relationship which could constitute a conflict of interest.

1]1.9.4 Gout Mx Design

Certify, using a Governnent-approved i ndependent conmercial testing

| aboratory, that proportioning of mix is in accordance with ACI 211.1 or
ACl 318N ACI 318 for specified strength and is based on aggregate data

whi ch has been determined by | aboratory tests during | ast twelve nonths.
Submit a conmplete list of materials including type; brand; source and
amount of cenent, fly ash, pozzol an, ground slag, and adm xtures; and
appl i cabl e reference specifications. Subnit additional data regarding
fine aggregates if the source of aggregate changes. Submittal nust
clearly indicate where each nmix design will be used when nore than one mXx
design is subnitted

[1.9.5 Load Test Supporting Data

Submit Jack calibration records, a testing arrangenent description and
di agram and the proposed | oadi ng sequence.

1]1.9.6 Silica Fune Manufacturer's Representative
Provi de statenent that the manufacturer's representative will be present

at plant to ensure proper mx, including high range water reducer (HRWR),
and bat chi ng net hods.
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PART 2 PRODUCTS

2.

2.

1 MATERI ALS

1.1 G out

EE R R R S I R R I R I R I R S R R R R S R R I R R R R R S R R R O

NOTE: Insert the ultimte conpressive strength
requi red by the design (20.7 MPa 3,000 ps

m ni mum . Sel ect a mnimum flow rate of 11 seconds
unl ess ot herwi se dictated by project specific
requi renents.

EE R R S I R R I R I R I R S R R R O S R R I R I R R S R R R R

Provi de grout consisting of a mxture of portland cenent, a pozzol anic

mat eri al when approved, fluidifier, sand, and water proportioned and m xed
to produce a grout capable of being punped with an ultimte conpressive
strength of | ] MPa psi at 28 days. Consistency nmust not be | ess than
[11] [ ] seconds when tested in accordance with paragraph FLOW CONE
TEST. O her adm xtures nust not be used.

.1.1.1 Portl and Cenent

Portl and cement nust conformto ASTM C150/ C150I\.

.1.1.2 Pozzol an

Pozzol an must be a fly ash or other approved pozzolanic materi al
conformng to ASTM C618, C ass C or F.

.1.1.3 Gout Fluidifier

Grout fluidifier nust conformto ASTM C937, except that expansion must not
exceed 4 percent. The fluidifier must be a conpound possessing
characteristics which will increase the flowability of the m xture, assist
in the dispersal of cement grains, and neutralize the setting shrinkage of
t he high-strength cenment nortar.

.1.1.4 Chem cal Adm xtures

Cheni cal Adm xtures nust conformto ASTM C494/ C494N and must consi st of,
but not be limted to, water reducers and/or set retarders.

1.1.5 Wat er

Wat er must be fresh, clean, and free from sewage, oil, acid, alkali
salts, organic matter, or other substances del eterious to grout or steel

2.1.1.6 Fi ne Aggregate

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: To be used as alternate requiremnent.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

Fi ne aggregate nust neet the requirenents of ASTM C33/C33N. The sand nust
consi st of hard, dense, durable, uncoated rock particles and be free from
i njurious amounts of silt, |loam |unps, soft or flaky particles, shale,

al kali, organic matter, mca, and other deleterious substances. |If
washed, a washi ng net hod rmust be used that will not renove desirable
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fines, and the sand nust subsequently be permitted to drain until the
residual -free noisture is reasonably uniformand stable. The sand nust be
wel | -graded fromfine to coarse, with fineness nodul us between 1.30 and
3.40. The fineness nodulus is defined as the total divided by 100 of the
cunmul ative percentages retained on U S. Standard Sieve 1.18, 0.600, 0.300
and 0.150 nmr Nunbers 16, 30, 50, and 100.

2.1.1.7 Aggr egat e

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: For exposed piles in areas where reactive
aggregates are likely to be supplied, provide for
additional tests and certification to insure that
reactive aggregates will not be used. While not
whol I'y concl usi ve, petrographic exam nati on (ASTM
C295/ C295M), chemical test (ASTM C289/C289M, and
nortar bar method (ASTM C227) are val uable

i ndi cat ors.

Wiile nore reliable, the concrete prismtest (ASTM
C1293) takes 1 to 2 years to conplete and i s not

practical. The accelerated nortar bar nethod (ASTM
C1260) is sinmlarly reliable and takes only 16 days
to yield results. In areas where reactive

aggregates can not be avoi ded, specify use of |ow
al kali cenent, and/or cements nodified to nmitigate
alkali-silica reactivity. Service records of
concrete nmade with these materials along with tests
shoul d be used in evaluating these material s.

EE R R R S I R R I R I R I R S R R R R S R R I R R R S R R R R R

EE R R R I R R R R I R S R R R R O S R R S I R R R R R S R R R R

NOTE: Include nodification to ASTM C33/ C33M when
reactive aggregates could be encountered. More

nodi fications may be required. Additional tests and
certifications may be required in the subnitta

par agr aphs.

EE R I R R S I R R R I R I R S R R R R I R S I R R I R R R S R O S R R O

Aggregate must meet the requirenents of ASTM C33/C33l, for fine aggregate,
except as to grading. The sand rmust consist of hard, dense, durable,
uncoat ed rock fragnents and nust be free frominjurious anounts of silt,

| unps, loam soft, or flaky particles, shale, alkali, organic matter,

m ca, and other del eterious substances. |f washed, the method nust not
renove ot her desirable fines, and the sand rmust be permitted to drain
until the residual free noisture is reasonably uniformand stable. Sand
gradi ng nmust be reasonably consistent and nmust conformto the foll ow ng
requi renents as delivered to the grout n xer

U S. Standard Sieve Nunber Currul ati ve Percent by Currul ati ve Percent by
Wi ght Passi ng Wi ght Ret ai ned
2.36 m8 100 0
1.18 mi6 95-100 0-5
0. 600 MB0O 55- 80 20-45
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U S. Standard Sieve Nunber Currul ati ve Percent by Currul ati ve Percent by
Wi ght Passi ng Wi ght Ret ai ned
0. 300 M®0 30-55 45-70
0. 150 nMm100 10- 30 70-90
0. 075 mMmR00 0-10 90- 100

The sand nust have a fineness nodul us of not |ess than 1.30 nor nore than
2.10. Sand gradi ng shown above may be nmodified with the approval of the
Contracting Officer. Mrtar test specinmens nade with the nodified sand
nmust exhi bit conpressive strength equal to or greater than that exhibited
by sinilar specimens nade with sand neeting gradi ng and other requirenents
shown above.

1.2 Rei nf or cenent

Material s, assenbly, and placenment of reinforcenent nust conformto the
requi renents of Section [03 30 00 CAST-I N PLACE CONCRETE] | ].

.1.3 Rei nf or cenent

Al Steel nust conformto ASTM A1064/ A1064N for spirals and ASTM A615/ A615M
[ ASTM A706/ A706N] for ties. Reinforcing bars must conformto the
requi renents of ASTM A615/ A615l, Grade 60. Reinforcing steel assenblies
nmust be detailed and fabricated in accordance with the | atest manual of
Standard Practice for Detailing Reinforced Concrete Structures ACH 315.
Splicing details nust be determ ned by the Designer and detailed on the
plans. Single bars and cages shoul d be equipped with a centralizer of
acceptabl e size. Mdre than one centering device nust be used on | ong
bars/cages. Centralizers nmust be spaced not greater than about 6 m 20 feet
for vertical bars/cages, and about 3 m 10 feet for bars/cages installed in
battered piles; actual spacing nust be nodified as necessary dependi ng on
t he ground conditions or as directed by the Contracting Oficer

.1.4 Casi ngs

Submit a description of the materials to be used and the proposed met hods

of operations. Casings nust be approved [steel] [ ] as soi
warrants. Cylinder casings must be of sufficient strength and rigidity to
withstand all installation stresses, to prevent distortion caused by

pl aci ng adj acent piles, and to prevent collapse due to soil or hydrostatic
pressure.

.2 MATERI AL SUSTAI NABI LI TY CRI TERI A

For materials used, where applicable and to the extent allowed by
performance criteria, provide and docurment the foll ow ng in accordance
with Section 01 33 29 SUSTAI NABI LI TY REQUI REMENTS AND REPORTI NG

a. Recycled content for fly ash and pozzol an

b. Recycled content for Gound Iron Bl ast-Furnace Sl ag

c. Recycled content for Silica Fune

d. Mnimum [75 percent] recycled content for steel used for stressed
tendon reinforcing
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PART 3 EXECUTI ON
3.1 GROUT VOLUME

The volunme of grout per linear neter foot of pile nust be not |ess than
the theoretical volunme of grout per neter foot of test piles. Volume of

pl aced grout nust at least [120] | ] percent of theoretical volune for
every 1.5 m5 foot interval. |If less than required volune is placed for
any given 1.5 m5 foot interval, |lower auger a minimnumof 1.5 nm 5 foot, or

to bottomof pile if less than 1.5 nm 5 foot. Monitor punped grout vol unes
usi ng stroke counter or other nmeans of accurately neasuring the quantity
of the grout placed. Al volunme neasurenents nust be made and recorded by
the Contractor's Geotechnical representative

3.2 | NSTALLATI ON

Install piles after rough grading at pile |ocations have been conpl et ed.
The ground surface at each pile location at the tine of augering and
grouting nust be at |east 300 mr 12 inches higher than the required pile
cutof f elevation, unless a steel casing will be used, and the augered hol e
nmust be conpletely filled with grout.

The grout nust consist of Portland cenent, fine aggregate, and water, and
may al so contain a mineral adm xture and approved fluidifier. Al
materials nust be fed to the m xer accurately neasured by wei ght, except
wat er that may be neasured by volune. The order of placing the materials
nmust be in accordance with the ASTM standards. M neral adm xtures, if
used, must be flyash or natural pozzol an and must conformto ASTM C618,
Class Cor Cass F. Chemical Adm xtures supplied by the ready-m x
producer must conformto ASTM C494/ C494N and mi ght consist of, but not be
l[imted to, water reducers and/or set retarders. Gout fluidifier, when
utilized, nmust conformto ASTM C937.

Time of mxing must not be less than 1 minute. [Do not proceed with the
installation of contract piles within any area of substantially different
subsoi|l conditions until a satisfactory |oad test has been performed in
that area.]

3.2.1 Casi ngs Pl acenment

Casings "can" nust be approved by the Contracting O ficer and nust be |eft
in place and filled with grout. The casings nust be rotated by the auger
drive unit or weighted or jetted to the required depth. Casings should be
of proper diameter and at |east 450 nm 18 inches in length to establish
the pile cut-off level and to keep surface spoil fromentering the grout
colum before it sets. After the casing is in place, the casing and hole
nust be cleared of water, sedinment, and debris prior to pouring the

grout. [Wen the cut-off level is above the drilling grade, extend the
pile by using a sheet metal or fiber cylindrical "can" or sleeve placed
part in and part out of the pile.]

3.2.2 Drilling Refusa

EE R R R S I R R I R I R S R R R R S I R R I R R R R R R R R

NOTE: Delete the sentence in brackets when test
piles, load tests, and soil probes are not used.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S
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Except where auger withdrawal is required or directed by the Contracting
O ficer, each pile hole must be drilled and filled with grout in an

uni nterrupted operation. Drill each pile hole to the required tip

el evation [or until the specified refusal criteria is satisfied]. |[Should
the required tip elevation shown on the drawings differ fromthe
calculated tip elevation, an adjustnent in the contract requirements wll
be made.] Advance the auger at a continuous rate which prevents renoval

of excess soil. Stop rotation of auger after reaching the required pile
tip elevation or refusal. Auger refusal is defined as a rate of auger
penetration of less than 76 [ __ ] mmper 5[__ ] mnute of drilling 3
[ ] inches per 5 __ ] mnutes of drilling.

. 2.3 Grouting and Auger Renoval

At the start of punping grout, raise the auger from 152 to 300 nr 6 to 12
i nches and after grout pressure builds up, indicating discharge of grout,
redrill auger to the required tip elevation, and fill pile hole with grout
wi thout interruption. Wen the auger is withdrawn to check the soi
profile, it nmust be reinserted in the pile hole to the required tip

el evation and the pile hole then filled with grout without interruption
Coordinate rate of grout injection and rate of auger renoval fromthe soi
in such a manner as to naintain a positive pressure on the grout pressure
gauge. The gauge indicates the existence of a renoving pressure on the
bottom of the auger flight. |If the auger junps upward during w thdrawal,
or if the grouting process is interrupted, or if there is decreased
grouting pressure, reinsert it to the original tip elevation and decrease
the rate of withdrawal to prevent further junping. The auger nay rotate
very slowy during withdrawal. However, counterclockw se rotation is not
permtted.

.2.4 Pile Butts

Unl ess a permanent steel casing is provided as specified in paragraph
entitled "Casings," place a steel sleeve at top of pile to formthe pile
butt. For pile cutoff above ground surface, the steel sleeve nust extend
fromthe pile cutoff elevation to a point not |ess than 300 m one foot

bel ow the ground surface. For pile cutoff at or bel ow ground surface, the
steel sleeve must extend fromthe ground surface to a point not less than
300 mr one foot below the pile cutoff elevation. Punp excess grout to

di spl ace as nuch potential |aitance as possible. Lower pile butt to
required cutoff elevation or to sound grout, whichever is |ower.

.2.5 Pl acement Tol er ances

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Refer to the DFlI, Augered Cast in Place
Manual for maxi mum permi ssi bl e pl acenent variation.

EE R I R R S R I R I R I R S R R R R R S R I R I R I R R S R S R R R S

Locate piles where indicated. The nmaxi num perm ssible variation of the
center of each pile fromthe required location is [___] mr inches at the
ground surface. No pile nust be out of required axial alignment by nore
than 2 percent. Periodically check the required axial alignment of each
pile during the drilling operation and after reaching required tip

el evation with not less than 1.5 n 5 feet of the auger flight extending
above ground surface. Abandon piles which are danmaged, m slocated, or out
of alignment beyond the maxi num tol erance and provi de additional piles
where directed.

SECTION 31 63 16 Page 23



As-installed pile surveys nust be performed after 35 percent, 65 percent,
and 100 percent of the piles have been installed. The as-installed
surveys must measure the actual |ocation and top el evati on of each
acceptably installed pile. Measurenents nust be performed in such a
manner as to provide the horizontal deviation fromplan location in two
per pendi cul ar directions and the top of pile elevation to the nearest 13 nm

1/2 inch. Provide each interimas-installed survey to the Contracting
Oficer within 3 days followi ng the surveying work for each increnent.
The as-installed surveys must be submitted and approved prior to
perform ng any pile cut-off work or beginning any pile cap/grade beam
installation work.

.2.6 Cutoff

Renoval of pile butts above the indicated cutoff elevation may be
acconpl i shed by dipping the grout fromthe pile, while grout is fluid, but
not |less than one hour after installation. At the option of the
Contractor, and as approved prior to pile installation, grout may be
allowed to harden at its initial top elevation and then carefully trinmed
off to the indicated cutoff elevation with hand operated chipping guns.

2.7 Di sposal of Excavated Materi al

Do not |eave any piles partially conpleted overnight. Conpletely grout
and protect piles at the term nation of each day's operation. Dispose of
excavated material, resulting fromaugering, [within the area indicated]
[of f Government property] [ ].

.3 FLOW CONE TEST

The quantity of water used nust produce a grout having a consistency of
not less than 21 seconds when tested with a flow cone in accordance with
ASTM C939/ C939N. [For specified flow cone rates in the range of 10 to 25
seconds, the flow cone nmust be nodified by renoval of the 13 nm 1/2 inch
orifice allowing grout to pass through the 19 nm 3/4 inch hole in bottom
of cone.] Water retentive grouts that denonstrate cohesive or thixotropic
properties nmay be nore accurately tested for workability with a standard
sl unp cone using Slunmp Flow (commonly referred to as a "spread" test) as
described in ASTM C1611/ C1611N. The Slunp Fl ow or "Spread" test enploys
the use of the standard concrete slunp cone.

Conduct tests at the beginning of grout injection and at subsequent
intervals to ensure specification requirenents are net.

.4 GROUT SPECI MENS

Conduct grout tests in accordance with ASTM C31/C31l, ASTM C39/ C39N and
ASTM D942. Prepare test speci nens of grout by pouring grout into 50 nm 2
inch cubes. Cure and test in accordance with ASTM C109/ C109N. Cube

speci mens nmust be restrained from expansion as described in ASTM C942/ C942N
Prepare test speci nens of grout by pouring grout [150 nm by 305 mm 6 inch
by 12 inch cylinders], [76 mm by 150 mm 3 inch by 6 inch], [50 nm by 100
mm 2 inch by 4 inch] cylinders. Provide nolds with a top cover plate so
designed as to restrain grout expansion and to pernit escape of air and
wat er .

Not | ess than one set of cylinders rmust be collected for each 38 n8 50 cy

of grout placed, or at |east one set for each day during which piles are
placed. Test 2 [__ ] cubes at 7 [__] days, 2 [___ ] cubes tested at 28

SECTION 31 63 16 Page 24



3.

[ ] days, and 2 [ ___ ] cubes held in reserve. One set nust consist of
six [___] cubes [cylinders]. Any set of cubes [cylinders] of which one or
nore cylinders test at 10 percent or nore below the required strength nust
be cause for rejection of the pile group

5 DEPTH

EE R R R S I R I R I R I R S R R R R O S R R I R R R S R R R R O

NOTE: The requirenent of this paragraph may be

wai ved by those agencies that so desire. Insert the
total number of pile holes requiring wthdrawal of
auger before inserting the nmortar. Wthdrawal and
exam nation of the auger to verify soil profile
shoul d be required at all test pile |Iocations and at
10 percent of the remaining pile locations to

suppl enent the soil boring information

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

For all test piles, the auger nmust be withdrawn after reaching the
"cal cul ated" tip elevation and before grout is punped. The Contracting
Oficer will be present to check the soil conditions and will have the
right to increase the test pile length if soil conditions warrant. 1In
such cases, the Contracting Oficer may require additional auger
withdrawal s after drilling to the lower tip elevation. Such additiona
auger withdrawal s nmust be included in the total number of auger

wi thdrawal s made. The pile hole rmust not be filled with grout until the
Contracting O ficer has approved the final tip elevation

.5.1 Rej ected Piles

Repl ace or redrill damaged piles during installation, piles with | ow grout
vol une, piles that heave or drop, m slocated, or installed out of

al i gnment beyond the maxi num tol erance. Replace rejected piles with new
piles installed as directed. Performall work in connection with rejected
piles at no additional cost to the CGovernnent.

.6 SO L PROFI LE

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: The requirenent of this paragraph may be

wai ved by those agencies other than NAVFAC that w sh
to do so. Indicate on the drawi ngs pile holes
requiring soil probes. Soil probes should be
required at all test pile locations, and at 10
percent of the remaining pile |ocations.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

At [ ] pile holes, in addition to the test piles, the auger nust be
wi thdrawn fromthe ground before the grout is punped to check the soi
profiles. Drill soil probes within a radius of 6 m 20 feet of their
associ ated test pile. The Contracting Oficer will be present to verify

the soil condition at the "calculated" pile tip elevation and has the
right to increase the soil probe length or require additional soil probes,
if soil conditions warrant. After soil conditions have been inspected and
approved by the Contracting Oficer, install test pile[s]. Soil probes
that are located within the tolerances indicated for piles nust be filled
with grout and may be used in the finished work, if approved by the
Contracting Officer and if satisfactorily |oad tested.
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3.
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7 PROTECTI ON OF PI LES

The sequence of pile installation rmust be such that adjacent piles show no
evi dence of disturbance. This evidence would actually appear as a drop in
the grout surface. The load applied to the soil by the drilling equi prment
nmust be far enough away fromthe pile being drilled to avoid conpressing
or shearing of the soil which may in turn displace or squeeze-off the
grout colum. No piles nmust be placed within [ 1.5 n 5 feet][_] of

adj acent piles until the grout in the piles has set for [24] [___] hours,
unl ess otherwi se directed by the Contracting Oficer

When large pile clusters or piles are installed with very cl ose spacing,
take periodic elevations on the tops of all piles to observe and deterni ne
pil e heave or drop. Pile heave or drop nust not exceed 13 mr 1/2 inch

. 8 Pl LE RECORDS

Keep conplete and accurate records of all augered cast in place piles.
Indicate the pile location, dianeter, length, elevation of tip and top of
pile, quantity of grout nmaterial actually punped in each pile hole, and
the rated | oad capacity of the pile. Deternine grout quantity by
recordi ng grout punp displacenment [and by automated nonitoring equi pment
equi pped with a display and recording unit, depth sensor, magnetic flow
nmeter, rotary head pressure sensor, rotation sensor and pressure sensor.]
[ The automated nonitoring equi pnent nust not replace recording of the
grout punp displacenment manually.] Record and report immediately any
unusual conditions encountered during pile installation. Submit specified
records upon conpl etion of work.

8.1 Protection of Existing Structures

EE R R R I R R R R I R S R R R R O S R R S I R R R R R S R R R R

NOTE: Include this paragraph only when protection
of existing structures frompile installationdriving
activities is required.

The desi gner must indicate on the draw ngs al
structures and facilities for which protection is
required. The designer must al so provide a project
speci fic docurment that details design criteria,
requi renments for preconstruction condition surveys,
post construction condition surveys, geotechnica

i nstrunmentation to neasure ground novenents and any
ot her requirenents.

Add any additional requirenents as necessary.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Mtigate inpact on existing facilities due to pile installation activities
in accordance with the [project specific docunment].

9 FI ELD QUALI TY CONTRCL

9.1 Test Piles

Submit a conplete and accurate record of all auger cast grout piles (both
test piles and production piles), indicating the pile |ocation, dianeter

I ength, elevation of tip and top of pile, and the quantity and strength of
grout material actually punped in each pile hole.
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9.2 Test Piles Pl acenent

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Specify |load tests when needed to confirm
design capacities. The requirenment for performng

| oad tests woul d depend on the degree of variations
in subsoil conditions. A ninimmof one test pile
shoul d be load tested in each area of substantially
di fferent subsoil conditions. The requirenment of
perform ng the | oad tests under the direct
supervision of a registered Professional Engi neer

may be waived at the discretion of the design agency.

Insert the grout strength required at the time the
test load is applied which could be the specified
28-day strength if Type Il (high-early strength)
cenent is used or 75 percent of the specified 28-day
strength if regular cenent is used.

EE R R R S I R R R I R S R R R R R O S R R I R R R R R R R R

Provide test piles of the required type placed in the manner specified
el sewhere in this section for all piling. Install test piles [at the

| ocations indicated] [in vicinity of soil boring test holes Nos. [ v
[ ,] and [ 1]. Install test piles to [indicated tip el evation]
[indicated bidding lengths]. The Governnent will use test pile and | oad
test data in addition to test reports on soil sanples to determ ne
"calculated" pile tip elevations. Piles imediately adjacent to the test
pile nust be placed after placing test pile and prior to |oad testing.
Test piles that are |located within the tolerances indicated for all piles
and provide a safe design capacity as determned by the results of a
satisfactory load test may be used in the finished work. Test |oads nust
not be applied to the piles until the grout has obtained the design
strength. Report inmediately any unusual conditions encountered during
pile installation to the Contracting Officer. Mdify installation
procedures as required based upon recomendati on of [Contracting Oficer]
[Contractor's Ceotechnical Consultant and approval of the Contracting
Oficer].

9.3 Static Load Tests

EE R R R S R R I R I R I R S R R S R I R S I R I R I R R R R R I R R R

NOTE: NOTE: |If pile load tests are required and
approved by the Contracting Oficer, specify nunber
and | ocation of piles. Select nmethod of |oad test.
In ASTM D1143/D1143M pernit anchor piles only if
approved by the Contracting Oficer's Technica
Representative (Geotechnical Branch). Insert figure
KN( ki ps) correspondi ng to 200 percent of the design
| oad. Select appropriate acceptance criteria
according to UFC 3-220-01.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Perform conpressive |load tests on [ ] test piles in accordance with
ASTM D1143/ D1143N (standard | oadi ng procedure) as nodified herein. Allow
a mnimmof [7] [___] days following final test pile installation unti

t he grout has obtained the nmaxi mum design strength to | oad testing.
Provi de apparatus for applying vertical |oads as required by method, using
| oad from wei ghted box or platform[or reaction frame attached to
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sufficient uplift piles to safely take required |oad] applied to pile by

hydraulic jack. Increase load in increnents until rapid progressive
settl enent takes place or until application of total conpressive |oad of
[ ] KN ki ps [200 percent of the designed pile capacity] for

conpressive load tests. Consider |oad test satisfactory when [after one
hour at full test l|oad gross settlenent of pile butt is not greater than
gross elastic pile conpression plus 4 nmO0.15 inch plus one percent of
pile tip dianmeter or width in | ] mr inches,] [slope of gross

| oad-settl ement curve under full test |oad does not exceed 1.5 mm per
metric ton 0.05 inches per ton,] [net settlenent after renoval of test

| oad does not exceed 19 mr 3/4 inch.] Performload tests at |ocations [as
proposed by the Contractor's Geotechnical Consultant and] as directed by
the Contracting Officer. Additional |oad tests, at Governnent expense,
may be required by the Contracting Officer. Performthe |oading, testing,
and recordi ng and anal ysis under the direct supervision of a Registered

Pr of essi onal Engi neer, registered in the state of project |ocation, and
provi ded and paid for by the Contractor. Submit test set-up

3.9.3.1 Saf e Design Capacity

Determ ne the safe design capacity of a test pile as determ ned fromthe
results of |oad tests according to UFC 3-220-01

3.9. 4 Tensi |l e Load Test

Performtensile | oad tests on | ] test piles in accordance with
ASTM D3689, as nodified [and] in paragraph LOAD TESTS. Apply a tensile
| oad of [ ] kN kips to each tensile load test pile. |In performng the

tension load test, apply the ultimate | oad equal to one and one-half tines
the safe tension capacity, and enploy the Standard Loadi ng Procedure.

3.9.5 Lateral Load Test

Performlateral |oad tests on | ] piles in accordance wth

ASTM D3966/ D3966Iv, as nodified [and] in paragraph LOAD TESTS. Latera

| oad tests nust consist of jacking two piles apart with a hydraulic jack,
with one pile serving as the reaction pile for the other. Apply a latera
| oad of [ ] kKN kips to each pair of lateral |oad test piles. Record

requi red nmovenent readi ngs for each pile.

3.9.6 Pil e Records

EE R R R S I R R I R I R I R S R R R R S R R I R R R R R S R R R O

NOTE: Onmt reference to | oad test when not required
in project. Qmit reference to test piles and
"calculated tip el evation" when test piles are not
installed. \Where special or unusual soil conditions
are expected, consultation with the Contracting

O ficer's Technical Representative (Geotechnica
Branch) regardi ng special engi neering supervision of
installing, testing, recording and anal ysis of data
for project may be useful

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

EE R R R S I R R I R I R S R R R R S I R R I R R R R R R R R

NOTE: NOTE: The Specifier nust attach the
specifications pile installation | og graphic (for

all pile installation projects) and the pile testing
equi prent data formto the end of this specification
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secti on.

EE R I R R S I R R I R I R I R S R R R R S R I R R R R S R R R R S O

Keep a conplete and accurate record of each pile installed. Indicate the
pile location, deviations frompile |location, cross section shape and

di nrensi ons, length, ground elevation, tip elevation, cut-off elevations,
[batter alignnent,] theoretical and actual grout volune for every 1524 mm
5 feet interval, and reinforcenment details. Include in the record the

begi nning and ending tines of each operation during installation of pile,
installation equi pnent, grout punp type, and punp calibration. Record
unusual occurrences during pile installation such as heaving,
obstructions, and any installation interruptions. A preprinted pile 1og
for recording pile installation data][ and pile installation equi prent data
form, which can be downl oaded at:

http://ww. wbdg. or g/ ccb/ NAVGRAPH gr apht oc. pdf.

[3.9.7 Low Strain Integrity Testing

[ Test | ] piles for post-construction non-destructive |low strain
integrity testing to verify the pile integrity.] [Specific piles nust be
sel ected based on a review of the manual or automated nonitoring equi prent
installation records for that pile.] Performtest(s) in accordance wth
ASTM D5882 standard. Low Strain Integrity Testing should be Iimted to
piles with length to dianmeter (L/D) ratios of approximately 30 or |ess.
This test is typically limted to detecting defects/discontinuities that
are equal to or greater than about 0.3 m 1 foot. The equi pnent nust have
been calibrated within [6] [ ] months prior to the start of the testing
operations and thereafter throughout the contract duration. Enploy an

i ndependent inspection firm hereinafter referred to as the "Contractor's
CGeot echni cal Consultant", experienced in the pile LowStrain Integrity
Testing[, nonitoring of test pile installation,].

113.9.8 Soni ¢ Loggi ng

[ Test | ] piles for post-construction non-destructive sonic |ogging
testing to verify the pile integrity.] [Specific piles nust be sel ected
based on a review of the manual or autonated nonitoring equi prent
installation records for that pile.] Performtest(s) in accordance wth
ASTM D6760 standard. Perform sonic logging [3] [ ] days after the pile
has been installed to both allow for the grout to initially cure and to
reduce the potential for de-bondi ng between access pipe and pile grout.
The equi pnent nust have been calibrated within [6] [ ] months prior to
the start of the testing operations and thereafter throughout the contract
duration. Enploy an independent inspection firm hereinafter referred to
as the "Contractor's Ceotechnical Consultant", experienced in the pile
Low Strain Integrity Testing[, nonitoring of test pile installation].

113.9.9 Testing Agency Qualifications

Engage an i ndependent testing agency qualified according to ASTM C1077 and
ASTM E329 for testing indicated, as docunented according to ASTM E548, and
approved by the Contracting Oficer.

1[3.10 SPECI AL | NSPECTI ON AND TESTI NG FOR SEI SM C- RESI STI NG SYSTEMS

EE R R R S R R I R R I R S R R R R S R R I R I R R S R R R R O

NOTE: Include this paragraph only when speci al
i nspection and testing for seismic-resisting systens
is required by the International Building Code (IBQC
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Thi s paragraph will be applicable to both new
bui | di ngs desi gned and to existing building seismc
rehabilitati on desi gns done according to UFC
1-200-01, "General Building Requirenments", UFC
3-301-01, "Structural Engineering", and 3-301-02,
"Design of Risk Category V Structures, Nationa
Strategic Mlitary Assets"

The desi gner must indicate on the draw ngs al

| ocations and all features for which special

i nspection and testing is required in accordance
with Chapter 17 of the IBC. This includes

i ndicating the locations of all structura
conponents and connections requiring inspection

Add any additional requirenents as necessary.

EE R R R S I R R I R I R I R S R R R R R R S R R I R I R R R R R R O

Perform speci al inspections and testing for seismc-resisting systens and
conponents in accordance with and Section 01 45 35 SPECI AL | NSPECTI ONS

1[3.11 VI BRATI ON CONTRCL

EE R I R R S I R R I R I R I R S R R R R S I R R I R R R S S R S R R

NOTE: Include this paragraph when vibration
monitoring is required. Add any additional criteria
or requirenments as necessary to the particul ar
project. This section can normally be deleted for
nost augered cast in place pile projects.

EE R R R S I R R I R I R I R S R R R R R R S R R I R I R R R R R R O

Perform vibration nonitoring at the |ocations [shown in the plan] [decided
by the Contracting Oficer] during the pile installation operations.
Perform vi bration nonitoring [using] [seisnographs] [and geophones] within
a distance of 61 neters 200 feet fromthe pile installation activity.

[ Engage the services of a qualified, independent vibration consultant,
acceptable to the Government, to conduct the vibration nonitoring. The

vi bration consultant nust have m ni mum of [five] years of experience in
vibration monitoring. A mininumof [28] days before the installation of
vibration nmonitors, submit to the Governnent the name of the vibration
consultant and a list of at least [three] previously conpleted projects of
simlar scope and purpose.]

Prior to the pile installation activities, obtain baseline readings of
anbi ent vibrations. The vibration during the pile installation activities
must be limted to [a peak particle velocity of not nore than 5 cm 2

i nches per second.] [the limts nmentioned in the [contract docunents]].
[Determine appropriate vibration limts as per [US Bureau of M nes]

[ Anerican Association of State H ghway and Transportation Oficials
(AASHTO ] guidelines. ]During pile installation activities, nmonitor the
vibrations to ensure the limts are not exceeded. |If the limts are
exceeded, cease the pile installation activity causing the vibration unti
[the Vibration consultant and the Contracting Officer] are on site to
observe the structures nearest to the vibration nmonitor which has exceeded
the linmts.

The Contractor must be responsible for all damages resulting fromthe pile
installation operations and nust take whatever neasures necessary to
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mai ntain peak particle velocity within the specified linit. After

conpl etion of the project, renove the vibration nonitors off the site and
of f Government property and restore the nmonitoring |ocations back to their
original condition.

1[3.12 NO SE CONTROL

EE R R R S I R I R I R I R S R R R R O S R R I R R R S R R R R O

NOTE: Include this paragraph when noi se nonitoring
is required. Add any additional criteria,

ref erences or requirenments as necessary to the
particular project. This section can nornally be

del eted for nobst augered cast in place pile projects.

EE R R R S I R I R I R I R S R R R R O S R R S R R R R R R R R

Perform noi se nonitoring at the locations [shown in the plan] [decided by
the Contracting Officer] [at noise sensitive public areas] during the pile
installation operations. [Performnoise nonitoring using [noise neters]|[,
and] [ 11. [Engage the services of a qualified, independent noise
consul tant, acceptable to the Government, to conduct the noise nonitoring.
The noi se consul tant must have mininum of [five] years of experience in
noi se nmonitoring. A mnimmof [28] days before the installation of noise
nmonitors, subnit to the Government the nane of the noise consultant and a
list of at |east [three] previously conpleted projects of sinilar scope
and purpose. ]

Prior to the pile installation activities, obtain baseline readings of

anbi ent noise levels. [The noise linits are nmentioned in the [plan]
[contract docunents]]. [Determine appropriate noise limts as per [loca
agency] [Cccupation Safety and Heal th Admi nistration] guidelines]. During
pile installation activities, nonitor the noise to ensure the linits are
not exceeded. |If the limts are exceeded, cease the pile installation
activity and install noise mtigation neasures.

The Contractor must be responsible for all damages resulting fromthe pile
installation operations and nust take whatever neasures necessary to

mai ntain noise within the specified limt. After conpletion of the
project, renove the noise nonitors off the site and off Governnent
property and restore the nmonitoring |ocations back to their origina

condi tion.

103.13 PRECONSTRUCTI ON CONDI TI ON SURVEY

EE R R R S I R I R R I R S R R R R S R R I R R R S R R S R R

NOTE: Add any additional criteria, references or
requi renents as necessary to the particul ar project.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Perform preconstruction condition survey of [structures] [and utilities]
[wWithin 61 neters 200 feet of the pile installation activity] [specified
in the plans] [decided by the Contracting Oficer]. Performoutreach to
the owner of the structures [28] days before perforning the
preconstruction condition survey. The Contractor must obtain witten

perm ssion fromthe owner of the structure prior to accessing the
structure. The preconstruction condition survey nust include video and
phot ogr aphi ¢ docunentation of the exterior and interior of above ground
structures and of the interior of underground structures. Video
docunent ati on nmust be in high definition, and show exi sting conditions and
hi ghl i ght, where possible, existing cracks, deteriorated concrete, exposed
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and corroded reinforcenent, cracked or broken brick or nortar, and other
signs of distress. For utilities, performthe survey when the greatest
extent of the interior is exposed. Provide supplenmentary artificia
lighting as needed. The video nust include annotation with |ocation and
structure nomencl ature whi ch descri bes any areas of distress over the
video and tinme code superinposed on the video. Photographs nust be
acconpani ed by sketches or descriptions that indicate the |ocation and
direction of each photograph. For each structure surveyed, provide a

Pre- Construction Condition Survey Report follow ng conpletion of the
survey. The report must contain all documentation associated with the
survey including DVD copies. In the report, include notes, sketches,

phot ographs, and videos. Provide general infornation, such as |ocation
details and structure type, as well as particular information on
materials, condition, existing damage, aperture and persistence of cracks,
and di srepair observed during visual survey. Provide a graphica
depiction of |ocations of danage or other features of concern. Submit the
Preconstruction Condition Survey Reports no |later than [28] days before

t he comencenent of pile installation activity. Accept responsibility for
danmages to existing adjacent or adjoining structures created by pile
installation work, and repair any danages to these structures w thout cost
to the Government.

103.14 CONSTRUCTI ON | NSTRUMENTATI ON AND MONI TORI NG PROGRAM

EE R I R R S I R R I R I R I R S R R R R S I R R I R R R S S R S R R

NOTE: Include this section if instrunentation is to
be install ed due to concerns about vibration
settlenent, |ateral nmovenent, etc. during pile
installation activities. Instrunentation should be
specified and included in the specification. This
section can be deleted if there are no

i nstrunmentation requirenents.

Add any additional criteria or requirements as
necessary for the particul ar project.

EE R I R R S I R R I R I R I R S R R R R S R R I R R R I R R R R O

Prepare a geotechnical instrumentation programto nonitor settlenment [and
| ateral novenent] of tenporary and permanent structures, utilities,

[ enbanknent s] [and excavations] during pile installation. The design and
di stribution of instrunentation rmust denonstrate an understandi ng of the
need, purpose and application of each proposed type.[ Perform noise and
vibration nonitoring in accordance with NO SE CONTROL and VI BRATI ON
CONTROL sections. ]

Moni tori ng must extend before, during and for a period after conpletion of
construction activities related to pile installation when |ong-term
performance i ssues are a concern. The nonitoring plan nmust be designed to
protect adjacent structures and utilities agai nst danage due to the pile
installation activities. Establish limting values of vertical [and

hori zontal] movenment [and angul ar distortion] [and vibration] for each
structure and utility within the zone of influence, subject to review by

t he Government.

Prepare a report detailing the proposed program of instrunentation and
noni toring, establishing threshold val ues of nonitored paraneters, and
descri bing the response plans that will be inplenented when threshold
parameters are exceeded. The report mnust include details about
instrumentation consultant's experience, appropriate types, quantities,
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| ocations and nonitoring frequencies of the instruments.

Upon acceptance of the instrunmentati on and nonitoring program provide,
install and nonitor the instrumentation and interpret the data. Submt
instrumentation data reports not |ess than every [ ] days after the
noni tori ng program has begun. Take corrective actions, as necessary,
based on the field instrunentati on data and as defined in the

i nstrunentation and nonitoring program

-- End of Section --
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