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NOTE: This guide specification covers the
requi renents for the design and construction of
densi fi ed aggregate piers.

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 iten(s) or insert
appropriate informtion.

Renove i nformation 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
submtted as a Criteria Change Request (CCR)
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NOTE: To downl oad UFGS Fornms, G aphics, and Tabl es,
go to: http://ww.wbdg. org/ffc/dod/unified-
facilities-guide-specifications-ufgs/fornms-graphics-tables
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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 | oads of aggregate piers.
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2. Size, shape, and length of aggregate piers.
3. Locations of test piers, if required.

4. Soil data, where required.
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NOTE: Edit this docunment for project specific
ground i nprovenent requirements such as

rei nforcement or densification. Add additiona

i nfornati on and requirenents or delete requirenents
not required. Care should be taken to coordinate an
installation surface that will accommpdate the top
heavy equi pment that is required for installation
Coordi nate the use of working pads or special
subgrade requirenents with the appropriate

par agraphs of Section 31 00 00 EARTHWORK.
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NOTE: Provide the following information in the
contract or supporting design docunents as
appropri ate:

a. Soils data and a final Site Characterization and
CGeot echni cal Engi neeri ng Report;

b. Dead and live |oads for each footing |ocation
Bearing pressure diagrans for mat foundations,
retaining wall footings, and shear wall footings,
and actual |oad for supported slab |locations. A

| oadi ng di agram nmust be provided for any footings
subject to a moment. Any net uplift |oads nust be
hi ghl i ghted so uplift anchors can be provided; and

c. Coordinated Cvil Site design draw ngs that
highlight all existing and future utilities and new

fill that will be placed on site.
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PART 1 GENERAL

1

1 DESCRI PTI ON

Work consists of designing, furnishing, installing, nonitoring, and
testing of the densified aggregate pier foundations to the |ines and
grades designated on the project foundation plan and as specified herein
Wrk will include all equipment, material, |abor, and supervision to
design and install aggregate pier elements, [load transfer platforns ]and
to performsoil and aggregate pier testing.

Drawi ngs and general provisions of the Contract, including General and
Suppl ementary Conditions and other Division 00 and Division 01
Specification Sections, apply to this Section

The nunber of piers, dianeters and depth of piers are to be determ ned by
t he aggregate pier designer. Design nust rely on subsurface information
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presented in the project geotechnical report. The information on ground
conditions must be assessed to determne its suitability for the specified
ground i nmprovenent system Prepare site [and predrill as necessary ]for
aggregate pier installation. The aggregate piers will be colums of
conpact ed aggregate constructed in a columar-type configuration to
produce an internedi ate foundation system for support of foundation | oads
to achi eve the degree of inprovenent (allowable bearing capacity for

maxi mum al | owabl e settlenents) as indicated in paragraph AGGREGATE PI ER
DESI GN ACCEPTANCE CRI TERIA. The piers can be constructed with a down-hol e
vi bratory probe, displacenment mandrel system or a down-hole tanper. It
is the aggregate pier contractor's responsibility to determ ne and

i mpl enent the systens and criteria to ensure that the specified
performance i s achieved.

The i nformati on on ground conditions nust be assessed to determine its
suitability for the specified ground inprovenment system Prepare site
[and predrill as necessary ]for aggregate pier installation. For soils
and groundwater conditions in which the predrilled hole renmai ns open and
stabl e, the aggregate can be placed by a | oader into the open hole and
conpacted in lifts using a down-hole tanmper. In unstable conditions, the
hole stability nust be maintained either with a down-hol e vibratory probe,
di spl acement mandrel system or casing if the tanper nethod is used.

Renoval of spoils fromthe site (which result from aggregate pier
construction), renoval of spoils off the working pad, footing excavation
and subgrade preparation foll owi ng aggregate pier installation are not

i ncluded. For renmoval of spoils fromsite due to aggregate pier
installation, footing excavati on and subgrade preparation, conformto
Section 31 00 00 EARTHWORK, paragraph DI SPOSI TI ON OF SURPLUS MATERI AL.

1.1 Definitions

a. Aggregate piers are columms of conpacted aggregate used to reinforce
the ground to increase bearing capacity and reduce settl enment of
enbankments or structures or to increase the density of soil. They
can be constructed with a down-hole vibratory probe, a down-hole
tanmper, or a displacenment mandrel system

b. Designer is the firmenployed by the Installer to design aggregate
piers.

c. Installer: The firmthat installs aggregate piers, who can be the
general contractor or his subcontractor

d. Load Transfer Platform A structural |ayer used to transfer |oads
fromthe foundati on or enbanknment to a group of aggregate piers.

e. Soil reinforcenment refers to the aggregate piers being installed in
the ground to increase the overall strength and stiffness of the soi
mass, with little or no increase in the density of the soils in
bet ween the aggregate piers. A soil modulus test is typically
performed to verify settlenent and bearing capacity of the aggregate
piers in both cohesive and cohesionl ess soils.

f. Soil densification refers to the aggregate piers being installed in
the ground to increase the density of the soil in between the
aggregate piers as well as the density of the overall soil matrix.
This is only applicable to cohesionless soils and is typically
verified by in situ testing of the soil between the aggregate piers,
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such as standard penetration, cone penetroneter, or flat dilatoneter
tests.

Down- Hol e Vi brators: Down-Hole Vibrators are specially-designed,

hi gh-energy depth vibrators. The horizontal vibrations are created by
a notor and eccentric weight |located near the tip of the vibrator

Ext ensi on tubes are bolted to the vibrator to allowit to be | owered
to the necessary treatnent depth.

Di spl acenent Mandrel System Displacerment mandrel systens are
constructed by advanci ng a specially designed nandrel augnented by
dynam c vertical raming energy to the full design depth. The

hol | owshaft nandrel, filled with aggregate, is increnentally raised,
permtting the aggregate to be released into the shaft, and then

| owered by vertically advancing and ramring to densify the aggregate
and force it laterally into the adjacent soil. The cycle of raising
and |l owering the mandrel is repeated to the top of pier elevation.
This equi pnment is nost often used in soil conditions with high water
tables or for soils where a pre-drilled hole will not renain open.

Down- Hol e Tanpers: Down-Hol e Tanmpers are proprietary high-energy

i npact apparatus. The vertical tanping energy is provided by a hammer
which is connected to a round, bevel ed tanmper. The apparatus is
lowered into a pre-drilled hole to the required treatnent depth. Down
hol e tanpers nmay al so include mnimunm 4990 kg 11, 000 pound circul ar
steel tanpers dropped from nmi ni mum heights of 7.6 nm 25 feet to create
hi gh conpactive energi es.

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 (R 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
extent referenced. The publications are referred to within the text by
t he basic designation only.

AMERI CAN CONCRETE | NSTI TUTE (ACl)

211.1 (1991; R 2009) Standard Practice for
Sel ecting Proportions for Normal
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ACl 318

ACl 318M

Heavywei ght and Mass Concrete

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

(2019; Errata 2022) Buil ding Code
Requi renents for Structural Concrete &
Comment ary

ASTM | NTERNATI ONAL ( ASTM

ASTM C33/ C33M

ASTM C1077

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

D698

D1143/ D1143M

D1196/ D1196M

D1241

D1557

D1586/ D1586M

D3689

D6913/ D6913M

E329

STP 399

(2023) Standard Specification for Concrete
Aggr egat es

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

(2012; E 2014; E 2015) Laboratory
Conpaction Characteristics of Soil Using
Standard Effort (12,400 ft-Ibf/cu. ft.
(600 KNNmcu. m))

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

(2012; R 2016) Standard Test Method for
Nonrepetitive Static Plate Load Tests of
Soi l's and Fl exi bl e Pavenent Conponents,
for Use in Evaluation and Design of

Ai rport and Hi ghway Pavenents

(2015) Materials for Soil-Aggregate
Subbase, Base, and Surface Courses

(2012; E 2015) Standard Test Methods for
Laborat ory Conpaction Characteristics of
Soil Using Modified Effort (56,000
ft-1bf/ft3) (2700 kN nm nB)

(2018) Standard Test Method for Standard
Penetration Test (SPT) and Split-Barrel
Sanpling of Soils

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

(2017) Standard Test Methods for
Particle-Size Distribution (G adation) of
Soils Using Sieve Analysis

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

(1966) Vane Shear and Cone Penetration
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Resi stance Testing of In-Situ Soils
3  SUBSURFACE DATA

Subsurface soil data such as[ Standard Penetration Tests (SPT),][ Flat
Plate Dilatonmeter Tests (DMI),][ Seism c Piezocone Penetration Tests
(SCPTu),][ Pressureneter tests,] and [l aboratory test data] are]

i ndi cated] [ appended to the special contract requirenents][ provided on
the project drawings].[ These data represent the best subsurface

i nformati on avail abl e; however, variations may exist in the subsurface
bet ween boring | ocations.]

4 BASIS CF BID

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: Sel ect one of the follow ng options:
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NOTE: Use "Lunp Sunt paragraph bel ow for |unp
(principal) sum bidding of aggregate piers. Use
this in all projects except those where exact
aggregate piers |lengths cannot be practically
determ ned prior to the actual work. Cearly show
nunber of aggregate piers, capacity, |ocations, and
tip and cutoff elevations on the draw ngs.

Use "Unit Price" paragraph for unit price bidding of
aggregate piers. Specify unit price bid itemnms for
aggregate piers only for projects where exact
guantities cannot be practically determ ned prior to
the actual work. Lengths of aggregate piers nust be
determ ned as accurately as possible, prior to

bi ddi ng, since the unit price per neter foot of the
aggregate piers varies as the length increases or
decr eases.
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4.1 Aggregate Pier Design Acceptance Criteria

a. The ground inprovenent Installer is responsible for design of an
Aggregate Pier ground inprovenent systemthat neets the gl oba
stability, allowable bearing capacity, densification, and settlenment
requi renents stated on the contract plans. Industry recognized
st andards of design methods specific to the installer's equi pnent and
constructi on met hods nmust be used. The design must denonstrate by
calcul ation that the spacing and | ayout fulfills the requirenents.

b. The Aggregate Pier design stiffness nodul us val ue nust be verified by
the results of the modulus test. The Contractor's Geotechnica
Consul tant must verify the nodul us test based on the nodul us test
results.

c. Design Aggregate Piers in accordance wi th generally-accepted
engi neering practice and the nmethods described in Section 1 of these
Specifications. The design nust neet the following criteria.

(1) M nimm Al l owabl e Bearing Pressure for Aggregate Pier Reinforced
Soils: [170] | ] Kpa [3,570] [ ] psf.
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(2) Estimated Total Long-Term Settlenent for Footings: Less than or

equal to [25] | ] mv [1.0] [ ] inches.

(3) Estimated Long-Term Differential Settlement of Adjacent Footings:
Less than or equal to [13] | ] m [0.5] [ ] inches.

(4) Estimated Liquefaction Settlenent for Footings: Less than or
equal to [38] | ] mv [1.5] [ ] inch.

(5) The nodul us of the aggregate material within the aggregate piers
nmust have a m ni mum nodul us of [27.7x106] [ ] Nn8 [100]
[ | pci.

(6) The m ni mum SPT bl ow count in the inproved zone in between
aggregate piers must be [15] [ ].

d. The design submitted by the Installer nust consider the bearing
capacity and settlenment of all footings and other structures supported
by aggregate piers, and nust be in accordance with acceptable
engi neering practice and these specifications. Total and differentia
settl enent nust be considered. The design life of the structure mnust
be [50] [ ] years.

[1.4.2 Lunp Sum Payment

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: Use this paragraph for |unmp-sum contracts,
consult with Contracting Oficer's Technica
Represent ati ve (Geotechni cal Branch) on
applicability of use prior to selection. Fill in
Table | as required selecting colums applicable to
project. GCenerally, aggregate piers capacity,

| ocation, and mininumtip elevation are shown on

pl ans. Test aggregate piers and |oad tests are not
i ncorporated in lunp sumcontracts. Delete this
par agraph for unit-price contracts.
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Base bi ds upon providing the nunber, size, capacity, and | ength of
aggregate piers as indicated on the [drawings.] [followi ng Table |

Table 1

[ Locati on] Nunber Si ze [ Capacity] Length (Tip to
Cut-Of)

Include the cost of all necessary equipnent, tools, material, |abor, and
supervision required to neet the applicable contract requirenents.
I ncl ude nobilization, pre-drilling, and installation. |If total nunber of
aggregate piers or nunber of each length vary fromthat specified as the
basis for bidding, an adjustnent in the contract price or tine for

conpl etion, or both, will be made in accordance with the contract
docunents. Paynent for aggregate piers will be based on successfully
installing piers to both the mninumtip elevation and satisfying the
acceptance criteria identified herein. No additional paynment will be nade

for: rejected, or msplaced piers; withdrawn piers; any portion of a pier
remai ni ng above the planned top el evation; or other excesses beyond the
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assuned aggregate pier length indicated for which the Contractor is
responsi ble.[ Include paynents for vibration nonitoring, sound nmonitoring
and precondition construction surveys].

1[1.4.3 Unit Price

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: Delete this paragraph for |unmp-sumcontracts.
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For unit price bid, see SF 1442, "Solicitation, Ofer and Award" and
"Schedule of Bid Itens."
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NOTE: For NAVFAC LANT projects, use the foll ow ng
par agraph for nmeasurenment and paynent and subsequent
sub-parts.
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Requi renents of FAR 52.211-18 Variation in Estinmated Quantity do not apply
to paynent for aggregate piers. Each aggregate pier and test aggregate
pi er acceptably provided will be paid for at the bid unit price per unit

l ength, which will include items incidental to installing the piers

i ncl udi ng nobilization and denpbilization,[ jetting][ predrilling]]
probing], and cutting off piers at the cut-off elevation. Paynent will be
made for production aggregate piers[ and test aggregate piers] at the bid
unit price for the length of piers, fromtip to final cut-off, actually
provi ded, excluding buildups directed by the Contracting Oficer to be
made. |If the actual cunul ative aggregate pier length installed (tip to
cut-off) vary nore than 25 percent fromthe total aggregate pier |length
specified as a basis for bidding, at the direction of the Contracting
Oficer, the unit price per unit length will be adjusted in accordance

wi th provisions of FAR 52.236-2 Differing Site Conditions.[ Payments will
be made per each at the respective bid unit price for pier cut-offs, pier
buil d-ups and pier |loads tests.][ |Include payments for vibration

noni toring, sound nonitoring, construction instrunentation and nonitoring,
and precondition construction surveys. ]

1[1.5 PAYMENT
1.5.1 Mobi i zati on and Denpbilization
1.5.1.1 Payment

Payment will be made for costs associated with nobilization and
denobi li zation as a separate single lunp sumitem

1.5.1.2 Measur enent
Lunmp sum
1.5.1.3 Unit of Measure

Lunmp sum
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1.5.2 Installing Aggregate Piers
1.5.2.1 Payment

Payment will be made for costs associated with installing aggregate piers,
whi ch includes costs of installing aggregate piers and renoving excess
waste fromthe work site, compiling and submitting aggregate pier records,
and any other itens incidental to installing aggregate piers to the

requi red el evati on.

1.5.2.2 Measur ement

Aggregate piers will be neasured for paynment for installation on the basis
of lengths, to the nearest hundredth of a linear neter tenth of a linear
foot, along the axis of each pier acceptably in place below the cut-off

el evati on shown.

1.5.2.3 Unit of Measure
Li near neter foot.

[1.5.3 Aggregate Pier Mdul us Conpressive Load Tests

1.5.3.1 Paynment
Paynment will be made for costs associated with aggregate pier nodul us
conpressive load tests in accordance with ASTM D1143/D1143N and
ASTM D1196/ D1196W, including material and | abor for fabricating and
furnishing | oad franes; calibrating |oad cells and hydraulic jacks; |oad
test plates; furnishing specified test equipnment; installing strain rods;
pl aci ng and renoving test | oads and test equi pnent; recording, reducing,

and subnitting test data; and compiling and submitting | oad test reports.
No payment will be made for rejected nmodul us conpressive |oad tests.

1.5.3.2 Measur ement

Aggregate pier nmodul us conpressive |load tests will be neasured for paynent
on the basis of the applicable contract unit price per |oad test.

1.5.3.3 Unit of Measure
Each.

][1.5.4 Aggregate Pier Static Tensile Load Tests

1.5.4.1 Payment
Payment will be made for costs associated with aggregate pier static
tensile load tests in accordance with ASTM D3689, including material and
| abor for fabricating and furnishing | oad franes; calibrating |oad cells
and hydraulic jacks; furnishing specified test equipnment; installing
strain rods; placing and renoving test |oads and test equi pnment;
recordi ng, reducing, and submtting test data; and conpiling and
submtting load test reports. No paynent will be nade for rejected static
tensile | oad tests.

1.5.4.2 Measur ement

Aggregate pier tensile load tests will be neasured for paynent on the
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basi s of the applicable contract unit price per nunber of tensile |oad
tests.

1.5.4.3 Unit of Measure
Each.
][1.5.5 Vi bration Monitoring
1.5.5.1 Payment
Paynment will be made for costs associated with vibration nonitoring.
1.5.5.2 Measur ement

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

1.5.5.3 Unit of Measure
Each.
1[1.5.6 Sound Monitoring
1.5.6.1 Paynment
Payment will be made for costs associated with sound nonitoring.
1.5.6.2 Measur enment

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

1.5.6.3 Unit of Measure

Each.
1[1.5.7 Preconstructi on Condition Survey
1.5.7.1 Payment

Paynment will be made for costs associated with preconstruction condition
surveys.

1.5.7.2 Measur ement

Preconstruction condition survey will be neasured for paynent on the basis
of the applicable contract unit price per structure to be surveyed.

1.5.7.3 Unit of Measure

Each.
][1.5.8 Construction Instrunmentation and Mnitoring
1.5.8.1 Paynment

Payment will be made for costs associated with construction
i nstrumentati on and nonitoring.
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1.5.8.2 Measur enent

Construction instrumentation and nonitoring will be measured as a single
pay item

1.5.8.3 Unit of Measure
One.

111.6  SUBM TTALS

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

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 submttals
required for the project. The Guide Specification
technical editors have classified those itens that
requi re Governnent approval, due to their conplexity
or criticality, with a "G" Cenerally, other
submttal items can be reviewed by the Contractor's
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 Guiding
Principles Validation or Third Party Certification
and as described in Section 01 33 00 SUBM TTAL
PROCEDURES.

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

Covernment approval is required for submittals with a "G or "S"
classification. Submttals not having a "G' or "S" classification are for
Contractor Quality Control approval. Subnittals not having a "G' or "S"
classification are for information only. Wen used, a code follow ng the
"G' classification identifies the office that will review the submtta

for the Governnent. Submit the followi ng in accordance with Section

01 33 00 SUBM TTAL PROCEDURES:

SD-01 Preconstruction Subnittals
Designer and Installer's Qualifications; C | ]

Contractor's Geotechnical Consultant Docunentation; G, | ]
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Testing Agency Qualifications; G |

SD- 02 Shop Drawi ngs

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: Draw ngs, diagrans and schedul es specifically
prepared to illustrate sonme portion of the work.

Di agranms and instructions froma manufacturer or
fabricator for use in producing the product and as
aids to the Contractor for integrating the product
or systeminto the project.

Drawi ngs prepared by or for the Contractor to show
how mul tiple systens and interdisciplinary work will

be coordi nat ed.
EE IR I b R S I I I I IR I I I IR I I R S R I I I I R I R I I R R I I I I I I R R I S I S b E b I IR I R I R I S I I b b I b b I b I

Uplift Anchor Hardware; G [__ ]

Aggregate Pier Installation Wrk Plans and Construction Draw ngs; C,

[ ]

Load Test; G [__ ]
Aggregate Pier Progress and Final Reports; G [__ ]
Excavati on Adjacent to Piers; C [_ ]

SD- 03 Product Data
Uplift Anchor Hardware; C, [
Load Tests; C, |
Aggregate Material Data; G [__ ]
Aggregate Pier Installation Equiprment; C, |

SD- 05 Design Data

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: Cal cul ations, mx designs, analyses or other

data pertaining to a part of work.
ER R IR I I R R R R R I I I R R R R I I R R R R S I I I R R R R I I I I R R R S I I I R O I I I R R R S I I I

Design Subnittal; G [__ ]
Excavation to Adjacent Piers; G [__ ]

SD-06 Test Reports

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: Test reports nust include findings of tests
on aggregate piers and nade at the job site on
portions of the work during or after installation.

Choose test nethods suitable for specific project
desi gn purposes. Mddulus tests on aggregate piers
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nmust be mainly for ground reinforcenent
applications. Standard penetration tests on soils
i n between aggregate piers nmust mainly be for soi
densi fication applications.

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

11

1

1

Modul us Testing of Aggregate Piers and Test Aggregate Pier Records;
G |

Standard Penetration Testing (SPT) of Soils Between Aggregate
Piers; C |

Dynani ¢ Cone Penetroneter Testing of Aggregate Piers; C [___ ]
Aggregate Pier Progress and Final Reports;C, [__ ]
Aggregate; G [__ ]
SD-07 Certificates
Aggregate; G [__ ]

Cement; G [ ]

Warranty; C, |
Daily Progress and Final Reports;C, [
As-Driven Survey; G [ ]
7  QUALITY CONTRCOL
7.1 Aggregate Pier Installation Equi prent
Submit descriptions of proposed aggregate pier installation equi pment
bef ore comenci ng work. Include details of the rig type and size, auger
type, available torque and crowd. Include work procedures and contro

criteria. Al proprietary tanpers nmust be approved by the Contracting
Oficer prior to use.

[1.7.2 Modul us Load Test Apparatus

Submit equi pnent description lists or catalog cuts and a brief description
of the nodul us | oad test procedure, including maxi mum |l oad and

nodi fications in accordance with the procedure required by

ASTM D1143/ D1143N and ASTM D1196/ D1196N bef ore commenci ng tests.

1[2.7.3 Contractor's Geotechni cal Consultant Docunentation

Hire the services of an independent, Registered Professional CGeotechnica
Engi neer, experienced in soil mechanics, to observe test pier installation
and production pier installation as specified herein. The Contractor's
Ceot echni cal Consul tant nmust be independent of the Contractor and nust
have no enpl oyee of enployer relationship which could constitute a
conflict of interest. The consultant nust denonstrate that they have been
engaged i n successful inspection of aggregate piers for at least 5 years
and inspected simlar projects in sinilar scope utilizing the nethods
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bei ng perfornmed for the subject project.
11.7. 4 Design Subnitta

The installer nust subnmit three sets of detail ed design calcul ations for
aggregate piers [and load transfer platfornms ]for approval at |east 4
weeks prior to the beginning of construction. A detailed explanation of

t he design paraneters for settlenent and bearing cal cul ati ons nust be
included in the Design Subnmittal. Additionally, the quality control test
program for aggregate piers, confirmng the design requirenments, nust be
submtted. Al calculations and drawi ngs nust be prepared and seal ed by a
Pr of essi onal Engineer in the State in which the project is constructed.

The desi gn nust consider the bearing capacity and settlenent of al
footings supported by aggregate piers, and be in accordance with
accept abl e engi neering practice and these specifications. Total and
differential settlement will be considered. The design life of the
structure is [50] [ ] years. Detailed calculations, including

antici pated | oads, design assunptions and rel evant subsurface information,
nmust be provided. Draw ngs prepared for construction use and nust include
site plans showi ng Aggregate Pier |ocations and depths, and footing
detail s showi ng Aggregate Pier |ayout beneath footings and uplift anchor
connection details when applicable. M ninum Modul us at naxi mum desi gn
stress nmust be as specified in the final design docunents provided by the
Aggregat e Pier Designer

1.7.5 Aggregate Pier Installation Wrk Plans and Constructi on Draw ngs

The installer nust subnit three sets of construction draw ngs;
installation work plan with aggregate pier installation details and
testing details; and shop drawings with the | ocation, spacing, nunbering,
di ameter, and depth of the aggregate piers for approval at |east 28

cal endar days prior to the beginning of construction sealed by the

Desi gner who nust be a Professional Engineer in the State in which the
project will be constructed.

[1.7.6 Concrete M x Design

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: Include this paragraph for cenented aggregate
piers.

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

Certify, using a Governnent-approved i ndependent conmercial testing

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

whi ch has been determined by | aboratory tests during last 12 nonths.

Submit a conmplete list of materials including type; brand; source and
amount of cenent, [fly ash, pozzol an, ground slag, and adni xtures; ]and
applicabl e reference specifications. Subnit additional data regarding
concrete aggregate if the source of aggregate changes. Submttal nust
clearly indicate where each nmix design will be used when nore than one mXx
design is submitted.

]1.8  QUALI FI CATI ONS
Install ati on of aggregate piers must be performed by a specialty

Contractor experienced and conpetent in the installation of aggregate
piers as specified herein. Subnit evidence that the contractor has worked
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on simlar type of projects. The projects nust denonstrate proficiency of
t he designer as applicable to the intent of the project. The Designer
must be a Professional Engineer registered in the state where the project
is |ocated.

Desi gners and Installers of aggregate pier foundation systenms nust have a
m ni mum of 5 years of experience with the design and installation of
aggregate piers in simlar soil conditions and nust have conpl eted at

| east 20 simlar projects of conparable size and type in simlar soi
conditions. These projects nust denonstrate proficiency of the designer
and the installer with either reinforcement or densification applications
as applicable to the intent of the project. A list of projects, including
nane and description of the project, relative size, and contact person
wi t h phone nunber nust be provided.

PART 2 PRODUCTS

2.

1 VATERI ALS

a. Aggregate used by the aggregate pier Installer nust be pre-approved by
the Contracting Oficer and nmust denonstrate suitable performance
during nodul us testing. Gradation curves and physical property tests
results must be submitted 28 cal endar days prior to scheduled start.

Aggregate stone consisting of[ Type | Grade B in accordance with

ASTM D1241,][ ASTM C33/ C33N No. 57 stone,][ or other graded aggregate]
approved by the Contracting Oficer. For piers constructed bel ow the
wat er table, particles passing the No. 40 sieve must be elim nated.
VWere material is deened appropriate for a dynam c penetration test (
ASTM STP 399), aggregate nmust be conpacted to a densification and
strength, which provides resistance to the dynam c penetration test of
a mni mum average of 15 blows per 45 mr 2 inches vertical novenent.
Test aggregate gradation in accordance with ASTM D6913/ D6913N

The Installer nust provide the soil |aboratory test data on the
proposed aggregate nmaterial including the source, type, and gradation
of the aggregate to be used. Subnit aggregate naterial data at | east
30 cal endar days before installation. Provide letters of
certification and material delivery tickets fromthe aggregate
supplier.

b. Materials selected nust remain stable during construction and wor ki ng
life in the anticipated soil and ground water conditions.

c. Potable water or other suitable source supply must be used to increase
aggregate moi sture content where required. Access to water on site
nmust be provided to the Installer by the General Contractor

d. General Contractor to coordi nate adequate and suitable nmarshalling
areas on the project site for the storage of aggregate and equi pnent.

e. Provide concrete as specified in | ] except as specified otherw se
herein, for mnimum 28-day concrete conpressive strength of [ ] MPa
pounds per square inch, using 19 mr 3/4 inch maxi num coarse
aggregate. Concrete for base[ and for uncased shaft] nust have

m ni mum 3-day conpressive strength of | ] MPa pounds per square
inch.[ Cased shaft nust have m ni nrum 3-day conpressive strength of
[ ] MPa pounds per square inch.]
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][f. Provide uplift anchor hardware as specified in [the aggregate pier

design] [ ]. Provide draw ngs, diagranms, and schedul es which
detail hardware integration and installation. Letters of certification
and material delivery tickets fromthe hardware suppliers nmust be
subm tted 28 cal endar days prior to the schedul ed start of the uplift
test to verify that the materials are of the appropriate size, grade,
and strength.

] PART 3 EXECUTI ON

3.
3.

1  CONSTRUCTI ON
1.1 Aggregate Pier Construction

Aggregate piers nust be constructed in accordance w th generally-accepted
construction and engi neering practices and the methods described in

Section 1 of these Specifications. |If pre-drill holes do not remain open
before or during aggregate pier construction, bottomfeed down-hole

equi pnment must be used. Aggregate piers nust be installed after fill is
pl aced to raise grades if the aggregate piers are not designed to support
new grading fill. The construction of the aggregate piers nmust not start
until the project Geotechnical Engineer has determ ned that any ground
settl enent associated with placenent of the new fill has ceased.

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: Perfornance requirenents nmay include criteria
for structural, thermal, acoustical, or other
properties. Tol erances should be stated here only
as they apply to the performance of the conplete
system Tol erances of fabrication and installation
shoul d be included in their respective paragraphs

under Part 2.
EE IR I b R S I I I I IR I I I IR I I R S R I I I I R I R I I R R I I I I I I R R I S I S b E b I IR I R I R I S I I b b I b b I b I

a. Section 03 30 00 CAST-I N-PLACE CONCRETE.
b. Section 31 00 00 EARTHWORK.

c. GCeotechnical Report and Recomendati ons.

1.2 Pl an Location and El evati on of Aggregate Pier Elenents

The | ocation of each pier must be determ ned by the Designer to provide
conpliance with the design requirenents of paragraph AGGREGATE Pl ER DESI GN
ACCEPTANCE CRI TERIA. The final neasurenent of the top of piers nust be
the | owest point on the aggregate in the | ast conpacted |ift. Piers not
properly |l ocated and deenmed not acceptable nmust be rebuilt at no
addi ti onal expense to the Oamner. The allowable construction tolerance
nmust be within [152] [ ] my [6] [ ] inches both for horizontal and
vertical design |ocations.

.1.3 Rej ect ed Aggregate Pier Elenments

Aggregate pier elenents inproperly |ocated or installed beyond the

al | owabl e tol erance nust be abandoned and replaced with new piers, unless
t he Desi gner approves other renedi al neasures. Aggregate nust be repl aced
with fresh aggregate if cave-ins occur during aggregate placenment where
the volume of caved-in soil exceeds the volume of the aggregate being
conpacted by nmore than 10 percent. All material and | abor required to
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3.

repl ace rejected piers nust be provided at no additional cost to the
Owner, unless the cause of the rejection is due to an obstruction that is
not pre-identified or mslocated by the Contracting Oficer.[

ostructions include boul ders, tinbers, concrete, bricks, abandoned
utilities.] Aggregate piers must be nonitored for heave i mediately after
installation and after adjacent aggregate piers are installed. |If piers
heave nore than 13 nmm 1/2 inch notify the Contracting Oficer

.1.4  As-Driven Survey

After the installation of each aggregate pier group is conplete provide

the Contracting Officer with an as-built survey show ng actual |ocation

and top el evation of each aggregate pier.[ Do not proceed with placing
concrete until the Contracting Oficer has reviewed the survey and

verified the safe load for the pier group installed.] Present a survey in
such formthat it gives deviation fromplan location in two perpendicul ar
directions and el evati ons of each aggregate pier to nearest 13 mm half inch
Survey nust be prepared and certified by a licensed | and surveyor.

1.5 Protection of Existing Structures

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: Include this paragraph only when protection
of existing structures from aggregate pier
installation 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 renents for preconstruction condition surveys,
post construction condition surveys, geotechnica
instrumentation to measure ground novenents and any
ot her requirenents.

Add any additional requirenents as necessary.

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

Mtigate inpact on existing facilities due to aggregate pier installation
activities in accordance with the [project specific docunent] [ ].

.1.6 Excavation Adjacent to Piers

I mpacts to installed aggregate pier nmust be minimzed. Subnmit a conplete
desi gn and eval uati on by the Aggregate Pier Designer in the event that
utility excavations are required at horizontal distances of less than 5

[ ] feet frominstalled pier locations. Provide a drawi ng by the
aggregate pier design which illustrates distances that nmust be maintained
bet ween aggregate piers and adj acent excavati ons.

.2 FI ELD QUALI TY CONTRCL

2.1 Quality Control Representative

The Contractor's Geotechnical Consultant must verify and report al
aggregate pier installation procedures. |Immediately report any unusua
conditions encountered during installation to the Contracting Oficer

The QC procedures must include the preparation of Aggregate Pier Progress
Reports conpl eted during each day of installation and containing the
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3.

followi ng mninuminfornmation:
a. Footing and Aggregate Pier |ocation
b. Aggregate Pier length and installed dianeter

c. Planned and actual Aggregate Pier elevations at the top and bottom of
the el ement.

d. Average lift thickness for each Aggregate Pier

e. Soil types encountered at the bottom of the Aggregate Pier and al ong
the Iength of the elenment, if the holes were pre-drilled.

f. Depth to groundwater, if encountered.

g. Docunmentation of any unusual conditions encountered.
h. Type and size of densification equi pnment used.

i. Quality of aggregate in each individual pier

j. Any additional quality control testing perforned, such as nodul us
tests, dynam c penetroneter tests, and standard penetration tests, as
deened appropriate by the Contracting Oficer

2.2 Quality Control Verification Program

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
NOTE: Edit this paragraph for project specific
field verification testing and geotechnica
i nstrunentation requirenents. The mininum
i nstrumentation requirenents nmust be specified by
the Omer and be provided in separate contract
docunents. The contractor should retain a testing
agency (Contractor's Ceotechnical Consultant) to
performquality control observations and testing.
Typically a nmodulus test is specified if aggregate
piers are installed for soil reinforcenent
(generally in cohesive soils), while in-situ testing
such as Standard Penetration Testing is specified
if aggregate piers are installed for soi
densification (generally in cohesionless soils).

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

The Installer nust be responsible for design of a verification programto
assure the quality of the construction. The program nmust verify that the
installed ground inprovenent system satisfies the performance requirenents
noted on the contract plans and the design requirenents determ ned by the
ground i nprovenent system designer. The quality control program nust

i nclude testing and observations by the Contractor's Ceotechnica
Consultant. As a mininum the verification program nmust include the
fol | owi ng:

a. Programto nonitor performance of the ground inprovenent system during
and after construction of the proposed structure. This program nay
i nclude installation of settlenment plates, nmonitoring points,
i nclinoneters, piezoneters, or other instrunmentation
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b. Proposed neans and nethods for verification that the installed
aggregate piers neet the strength and stiffness criteria required by
the design. This may include, but nust not be limted to nodul us or
| oad tests on individual elenents and groups, soil borings, standard
penetration testing (SPT), and other methods such as nonitoring by
instrunmentation or settlenment plates as approved by the Designer
Submit |oad test set-up and procedures utilized to confirmthat the
installation procedure devel ops the pier nodulus utilized in design
Submit | oad test supporting data.

c. Quality control programto verify that the ground inprovement system
is installed in accordance with the designer's specifications and the
requirenents in this specification. The quality control program nust
i nclude testing and observations by Contractor's Geotechnica
Consul t ant .

3.2.3 Bottom Stabilization Verification Test

After conpletion of the bottompier bulb, or at any time during the
process of construction of the pier, the energy source may be turned off,
and bottom stabilization verification test may be perforned. These tests
nmust be performed when a new soil formation is encountered, or at the
begi nning of a project to provide quantitative information on pier
stabilization. Acceptable performance is indicated if the vertica
noverment of the shaft is |less than 150 percent of the vertical novenent
neasured for the nmodul us test pier.

3.2. 4 Modul us Testing of Aggregate Piers and Test Aggregate Pier 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 S R R R R R

NOTE: A nodul us conpressive load test is
appropriate if aggregate piers are installed for
soil reinforcenent (generally in cohesive soils).

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

A nmodul us test nmust be perforned by the Installer to obtain the paraneter
val ues used in design. The nunber of tests and | ocations nust be
determ ned by the Contracting Officer. The Installer nust provide and
install all dial indicators and other measuring devices, conduct tests,
and prepare the test reports. The tests nust be performed generally in
accordance with ASTM D1143/D1143N and ASTM D1196/ D1196l. The aggregate
piers nmust be tested to satisfy bearing capacity at 150 percent of the
design stress and to satisfy the settlenment criteria in paragraph
AGGREGATE Pl ER DESI GN ACCEPTANCE CRI TERI A at 100 percent of the design
stress. The Installer rmust submit four copies of test reports for each
test no later than 7 days after the test is conpleted. Report nust

i nclude a description of the testing equi prment, records, conplete test
data, analysis of the test data and recomended desi gn paraneter val ues
based on the nodulus test results. The report nust be prepared under
supervision of and seal ed by a professional engineer registered in the
state of project |ocation.

[3.2.5 St andard Penetration Testing (SPT)

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: Standard Penetration Testing on soils between
aggregate pier locations is appropriate if aggregate
piers are installed for densification of soils

bet ween piers.
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a.

The SPT must be perforned by the Installer to verify if the ground
nodi fication criteria as measured by the SPT bl ow counts as specified
in the Aggregate Pier Design Acceptance Criteria is net. The SPTs
nmust be perfornmed at mdpoint |ocations between the aggregate piers.

The SPTs nust be perforned in accordance with ASTM D1586/ D1586.

The SPTs nust be performed at 0.76 m 2.5 ft intervals through the
entire depth of the inproved soil zone.

Submit test results.

1[3.2.6 Dynam ¢ Cone Penetroneter Testing of Aggregate Piers

13.2.7

3.

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: Dynamic Cone Penetroneter Test must only be
perfornmed on dense graded aggregate naterial and not
on ASTM C33 No. 57 open graded 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

a.

The Aggregate Pier el enent nust be tested by the Dynam c Cone
Penetroneter nethod (ASTM STP 399) at l|locations within the upper one
third of the pier shaft |ength.

The m ni mum acceptable criteria as an indicator of acceptable
densi fication nust be at |east 15 blows per 50 mr 2 inches penetration

Per f or m dynam ¢ Cone Penetroneter in each Aggregate Pier until such
tinme as five consecutive tests indicate that the mininumcriterion is
net. Thereafter, such tests need not to be perforned on every pier
provi ded that aggregate used in the elenent is representative of that
previously tested. |If average penetration resistances neasured exceed
15 bl ows, and less than 10 percent of tests fall below 15 bl ows, the
testing may be reduced to spot checks. A pattern of successful tests
is sufficient to reduce testing to several tests per day.

nservation of questionabl e aggregate noi sture content or questionable
aggregat e gradati on appearance may determ ne the need for additiona
dynam c penetration testing to verify that the proper densification is
bei ng achi eved.

Use of Dynamic Cone Penetroneter is not appropriate for use on open
graded aggregate such as No. 57 stone.

Testing Agency Qualifications

Engage an i ndependent testing agency qualified according to ASTM C1077 and
ASTM E329 for testing indicated. Submit testing agency qualifications to
the Contracting Oficer for approval.

2.

a.

b

C.

Responsi bilities of Contractor's Ceotechnical Consultant
Revi ew and verify that design nmeets the project requirenents.
Report any di screpancies inmediately.

Moni t or the modul us conpressive | oad tests when performed.
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d. Mnitor the installation of aggregate pier elenments to verify that the
production installation practices are simlar to those used during the
installation of the nodul us conpressive |oad test el ements.

[ e. PerformDynanmic Cone Penetroneter tests as described herein

13.2.9 Aggregate Pier Records

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: Onrit reference to | oad test when not required
in project. Where special or unusual soi

conditions are expected, consultation with the
Contracting Oficer's Technical Representative

(CGeot echni cal Branch) regarding special engineering
supervision of installation, testing, recording and
anal ysis of data for project may be useful

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

Keep a conpl ete and accurate record of each aggregate pier installed.
Indicate the pier |ocation, deviations frompier |ocation, cross section
shape and di mensi ons, original length, ground elevation, tip elevation
cut-off elevations, volume of aggregate used or nunber of lifts,
densification forces during installation, and final elevations or depths
of the base and top of piers. The records nust also indicate the type and
size of the installation equi pnent used, and the type of aggregate used
and testing and material sanpling that was perforned. Provide a conplete
and accurate progress drawi ng of aggregate pier installation. Provide
final drawi ng upon conpletion of installation activities.

Submit test aggregate pier records. [Submit |oad test data and results.]

The Installer nust furnish a conplete and accurate record of Aggregate
Pier installation to the Governnent and the General Contractor. The
record nust indicate the pier location, |length, average lift thickness and
final elevations of the bases and tops of piers. The installation reports
nust al so indicate the type and size of the densification equi pnment used.
The installer nust inmrediately report any unusual conditions encountered
during installation to the General Contractor, to the Designer and to the
Government. Submit Daily Progress and Final Reports Aggregate Pier
Progress and Final Reports. Provide a Final Report documenting the
results of all observations and tests conducted during the conplete
installation process. Report will certify that the bearing pressure has
been achieved within settlenment tolerances.

Provi de warranty docunment good for [1][__ ] year
3.3 RESPONSI BI LI TI ES OF GENERAL CONTRACTOR
3.3.1 Preparation
a. Locate the underground utilities. The Installer nust protect
under ground and aboveground utilities and other structures from damage

during installation of the Aggregate Pier el enents.

b. Provide the site to the Installer after earthwork in the area has been
conpleted, if applicable.

c. Site subgrade must be established by the General Contractor w thin 150
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3.

nr 6 inches of final design subgrade, as approved by the Contracting
Oficer.

d. Performlayout of the aggregate piers and provide a work platformif
necessary.

3.2 Uility Excavations and Excavation to Adjacent Piers

The General Contractor must coordinate all excavati ons made subsequent to
aggregate pier installations so that at least 1.5 m 5 feet of horizontal
di stance remai ns between the edge of any installed Aggregate Pier and the
excavation[ and that the piers are outside the zone of influence of the
excavation]. In the event that utility excavations are required at

hori zontal distances of less than 1.5 m 5 feet frominstall ed aggregate
piers or the piers are within the zone of influence of the excavation
the General Contractor must notify the Aggregate Pier Designer to devel op
construction solutions to minimze inpacts on the installed aggregate

pi ers.

.3.3 Footing Bottons

a. Excavation and surface conpaction of all footings is the
responsibility of the General Contractor

b. Foundati on excavations to expose the tops of Aggregate Pier elenents
nust be made in a workman |i ke nanner, and rmust be protected unti
concrete placenent, with procedures and equi prent best suited to (1)
prevent softening of the matrix soil between and around the Aggregate
Pier elenments before pouring structural concrete, (2) achieve direct
and firmcontact between the dense, undisturbed Aggregate Pier
el ements and the concrete footing. Disturbed soil and aggregate mnust
be reconpacted per paragraph FOOTI NG BOTTOMS, list itemc.(3) (below.

c. The following criteria must apply, and a witten inspection report
seal ed by the Contractor's Geotechnical Consultant Agency nust be
furnished to the installer to confirm

(1) That water (which may soften the unconfined matrix soil between
and around the Aggregate Pier elenents, and may have detri nmental
effects on the supporting capability of the aggregate pier
rei nforced subgrade) has not been allowed to pond in the footing
excavation at any tine.

(2) That all aggregate pier elenents designed for each footing have
been exposed in the footing excavation

(3) That inmediately before footing construction, the tops of al
aggregate pier elenments exposed in each footing excavation have
been inspected and reconpacted as necessary w th nechani ca
conpaction equi pnment, and that the tops of any aggregate pier
el ements whi ch may have been di sturbed by footing excavation and
rel ated activity have been reconpacted to a dry density equival ent
to at | east 95 percent of the maxi mum dry density obtai nabl e by
the [ Standard] [ Modi fi ed] Proctor nmethod [ ASTM D698] [ ASTM D1557]
unl ess approved ot herwi se by the Contracting Oficer

(4) No excavations or drilled shafts nmust be nmade after installation

of aggregate pier elements within a horizontal distance of 5 feet
fromthe edge of any pier, without the witten approval of the
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Contracting Oficer.

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

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: Include this paragraph only when speci al
i nspection and testing for seisnic-resisting systens
is required by the International Building Code (IBQC

Thi s paragraph will be applicable to both new
bui | di ngs desi gned and to existing building seismc
rehabi litati on desi gns done according to UFC
1-200-01, "General Building Requirenments" and UFC
3-310-04, "Seismc Design for Buildings".

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

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

1[3.5 VI BRATI ON CONTRCL

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

NOTE: Include this paragraph when vibration
monitoring is required. Add any additional criteria
or requirenments as necessary to the particul ar

proj ect.

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

Perform vibration nonitoring at the |ocations[ shown in the plan][ decided
by the Contracting O ficer] during the aggregate pier installation
Perform vi bration nonitoring[ using][ seisnpographs][ and geophones] wthin
a distance of 61 neters 200 feet fromthe aggregate pier installation.][
Engage the services of a qualified, independent vibration consultant,
acceptable to the Government, to conduct the vibration nonitoring. The

vi bration consultant nust have mni mum of [5] [ ] years of experience
in vibration nonitoring. A mnimmof [28] [ ] days before the
installation of vibration nonitors, subnit to the CGovernment the nane of
the vibration consultant and a list of at least [three] [ ] previously
conpl eted projects of simlar scope and purpose. ]

Prior to the aggregate pier installation, obtain baseline readings of

anbi ent vibrations. The vibration during the aggregate pier installation
must be limted to[ a peak particle velocity of not nore than 5 cnm 2 inches
per second.][ the Iimts nmentioned in the [contract documents]

[ 1.1 Deternmine appropriate vibration limts as per[ US Bureau of

M nes][ American Association of State Hi ghway and Transportation Oficials
(AASHTO ] guidelines.] During aggregate pier installation, nonitor the

vibrations to ensure the limts are not exceeded. |If the limts are

exceeded, cease the aggregate pier installation causing the vibration
until[ the Vibration consultant and the Contracting O ficer] [ ] are
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on site to observe the structures nearest to the vibration nonitor which
has exceeded the limts.

The Contractor must be responsible for all danages resulting fromthe
aggregate pier installation and rmust take whatever neasures necessary to
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 Governnment property and restore the nmonitoring |ocations back to their
original condition.

113.6 NO SE CONTROL

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

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

ref erences or requirenments as necessary to the
particul ar project.

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 noise nonitoring at the |l ocations[ shown in the plan][ decided by
the Contracting Officer][ at noise sensitive public areas] during the
aggregate pier installation.[ Performnoise nmonitoring using [noise
meters][, and] | 1.1l Engage the services of a qualified, independent
noi se consultant, acceptable to the Government, to conduct the noise

noni toring. The noise consultant nust have m ni mum of [5] | ] years
of experience in noise nonitoring. A mninmmof [28] [ ] days before
the installation of noise nmonitors, submit to the Governnent the name of
the noise consultant and a list of at least [three] | ] previously
conpl eted projects of simlar scope and purpose. ]

Prior to the aggregate pier installation, obtain baseline readings of

anbi ent noise levels.[ The noise linmts are mentioned in the[ plan]]
contract documents].][ Determine appropriate noise limts as per[ |oca
agency][ Cccupation Safety and Heal th Adm nistration] guidelines.] During
aggregate pier installation, nonitor the noise to ensure the limts are
not exceeded. |If the linmts are exceeded, cease the aggregate pier
installation and install noise mtigation neasures.

The Contractor must be responsible for all danages resulting fromthe
aggregate pier installation and rmust 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 ti on.

103.7 PRECONSTRUCTI ON CONDI TI ON SURVEY

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

NOTE: Add any additional criteria, references or

requi renents as necessary to the particul ar project.
ER R IR I I R R R R R I I I R R R R I I R R R R S I I I R R R R I I I I R R R S I I I R O I I I R R R S I I I

Perform preconstruction condition survey of[ structures][ and utilities]]
within 61 neters 200 feet of the aggregate pier installation][ specified
in the plans][ decided by the Contracting Oficer]. Performoutreach to
the owner of the structures [28] | ] days before performing 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 must include video and
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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
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 supplenentary 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 time 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 nust contain all docunentation associated with the
survey including DVD copies. 1In the report, include notes, sketches,

phot ographs, and videos. Provide general information, 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. Submt the
Preconstruction Condition Survey Reports no later than [28] [ ] days
bef ore the conmencenment of aggregate pier installation. Accept
responsibility for damages to existing adjacent or adjoining structures
created by aggregate pier installation, and repair any danmages to these
structures w thout cost to the Governnent.

]1[3.8 CONSTRUCTI ON | NSTRUMENTATI ON AND MONI TORI NG PROGRAM

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: Include this section if instrumentation is to
be installed due to concerns about vibration
settlenent, |ateral novenent, etc. during aggregate
pier installation. 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 requirenments as

necessary for the particul ar project.
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

Prepare a geotechnical instrumentation programto nonitor settlenment[ and
| ateral novenent] of tenporary and permanent structures, utilities,]
enmbankment s][ and excavations] during aggregate pier installation. The
design and distribution of instrunentation nust denonstrate an
under st andi ng of the need, purpose and application of each proposed
type.[ Performnoise and vibration nmonitoring in accordance with
par agr aphs NO SE CONTROL and VI BRATI ON CONTROL. ]

Moni toring nmust extend before, during and for a period after conpletion of
construction activities related to aggregate pier installation when

| ong-term performance i ssues are a concern. The nonitoring plan nust be
designed to protect adjacent structures and utilities against damage due
to the aggregate pier installation. Establish linting values of
vertical[ and horizontal] novenent[ and angul ar distortion][ and
vibration] for each structure and utility within the zone of influence,
subj ect to review by the Government.

Prepare a report detailing the proposed program of instrunentation and
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noni toring, establishing threshold val ues of nonitored paranmeters, 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,
| ocations and nonitoring frequencies of the instrunments.

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

i nstrunentation and nonitoring program

-- End of Section --
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