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NOTE: This guide specification covers the

requi renents for procurenment, installation, and
testing of cast-in-place concrete piles utilizing
steel casing.

Edit this guide specification for project specific
requi renents by addi ng, deleting, or revising text.
For bracketed itenms, choose applicable itens(s) or
insert appropriate information

Remove information and requirenents not required in
respective project, whether or not brackets are
present.

Conmment s and suggestions on this guide specification
are wel come and should be directed to the technica
proponent of the specification. A listing of
techni cal proponents, including their organization
designation and tel ephone nunber, is on the Internet.

Recommended changes to a UFGS should be submtted as
a Citeria Change Request (CCR

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

PART 1 GENERAL
1.1 MEASUREMENT AND PAYMENT PROCEDURES

Bids will be based on the nunber of piles as indicated, and on | engths from
tip to cutoff as follows:

Nunber of piles Length, neters feet

[ 1] [ ]

Fromthe data obtained as a result of driving the test piles [and | oad
tests] specified hereinafter, the Governnent will determine and will Iist
the "calculated" pile tip elevations and the driving resistances for al
piles. This list will be used as the basis for ordering piles. Paynent
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will be on the basis of length of piling fromcutoff elevation to final tip
el evation, established by the requirenments specified el sewhere in this
section. Should the total number of piles or the number of each length
vary fromthat specified as the basis for bidding, an adjustnent on the
contract price and the time for conpletion will be nade. |f excavation is
nmade adj acent to piling and below the grade indicated and if piling is
driven before backfilling of over-excavation, no paynent will be nmade for
the length of piling equal to the depth of the over-excavation. No
addi ti onal payment will be rmade for cutting off piles, for any portion of a
pil e remai ni ng above cutoff elevation, or for broken, damaged, or rejected
pil es.

1.1 Unit Price

The Contracting O ficer reserves the right to increase or decrease the
total length of piles to be furnished and installed, by changing the
foundation pile |ocations or elevations, requiring the installation of
additional piles, or requiring om ssion of piles fromthe requirenents
shown and specified. Wether or not such changes are nade, payment wll be
made at the contract unit price per linear neter foot(including contro

test piles), multiplied by the total linear neters feet of acceptable piles
actual ly install ed.

1.2 Ful | Conpensati on

Payment in accordance with the above paragraph, "Unit Price," wll
constitute full conpensation for furnishing, delivering, handling, and/or
installing (as applicable) all material, |abor and equi prent necessary to
neet contract requirenents applicable to the foundation piles. No paynent
will be allowed for w thdrawn, broken or rejected piles, nor (except for
control test piles) for a portion of any pile renaining above the cut-off
poi nt .

.1.3 Load Tests

The contract includes [ ] pile load tests. The Contracting O ficer
reserves the right to increase or decrease the nunber of pile tests.
Adjustnents in the contract price will be nmade for such increases or
decreases by the anmounts bid for "Additional Pile Load Test" or "Qritted
Pile Load Test."

2 REFERENCES

Rk Ik kR IR R R Ik S R AR Rk R R R Rk ok S R Rk Ik S kb S R R o

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
thi s paragraph by organi zati on, designation, date,
and title.

Use the Reference Wzard' s Check Reference feature
when you add a RID outside of the Section's
Reference Article to automatically place the
reference in the Reference Article. Al so use the
Ref erence Wzard's Check Reference feature to update
the issue dates.

Ref erences not used in the text will automatically
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be deleted fromthis section of the project
speci ficati on when you choose to reconcile
references in the publish print process.

R IR I S bk S bk kS S S Rk Sk S bk S S Rk I o S b Sk S S R Sk kR

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
basi ¢ designation only.

AMERI CAN VELDI NG SCCI ETY ( AWS)

AWS D1. 1/D1. 1M (2008; Errata 2009) Structural Wl ding
Code - Steel

ASTM | NTERNATI ONAL ( ASTM

ASTM A 252 (1998; R 2007) Standard Specification for
Wl ded and Seanl ess Steel Pipe Piles

ASTM D 1143/ D 1143M (2007el1) Piles Under Static Axial
Conpr essi ve Load

NATI ONAL READY M XED CONCRETE ASSOCI ATI ON ( NRMCA)

NRMCA QC 3 (2002) Quality Control Manual: Section 3,
Plant Certifications Checklist:
Certification of Ready M xed Concrete
Production Facilities

1.3 SYSTEM DESCRI PTI ON

Performthe work through a general Contractor or a specialty subcontractor
specialized in the specified foundati on system and havi ng experience
installing the specified foundati on systemunder simlar subsurface

condi tions.

1.3.1 Subsurface Soil Data

Subsurface soil data | ogs are shown [on the drawings] [in the
specifications]. The subsurface investigation reports [and sanpl es of
materials as taken from subsurface investigations] are available for
exam nation at |

1.3.2 Equi pnent
1.3.2.1 Pil e Hamrers

Provide a hamer having a delivered energy suitable for the total weight of
the pile, the character of subsurface material to be encountered, and the
pil e capacity to be devel oped. The driving energy of the hammer shall be
not less than [__ ] newton-neters foot-pounds.

1.3.2.2 Driving Hel mets and Pil e Cushions

Use a driving helnet, cap bl ock, and pile cushion between the top of the
pile and the ramto prevent inmpact damage to the pile and capabl e of
protecting the head of the pile, mnimzing energy absorption and

di ssipation, and transmtting hamrer energy uniformy over the top of the
pile. The driving helnmet shall fit |oosely around the top of the pile so
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1.

that the pile is not restrained if the pile tends to rotate during

driving. The pile cushion and cap bl ock may be of solid wood or of

| am nat ed construction using plywood, softwood, or hardwood boards or other
cushion material as approved by the Contracting Oficer. The pile cushion
shal | conpletely cover the top surface of the pile and shall be retained by
the driving helnmet. The mininmumthickness of the pile cushion and of the
cap block shall be 76.2 mr 3 inches each and the thickness shall be
increased so as to be suitable for the size and length of pile, character
of subsurface material encountered, hanmer characteristics, and required
driving resistance.

4 SUBM TTALS

Rk Ik kR IR R R I O o S S b R R Rk b ok b O R Ik kb Sk b R R o

NOTE: Review submittal description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list to reflect only the submittals
required for the project. Submittals should be kept
to the minimumrequired for adequate quality control.

A “G following a subnittal itemindicates that the
submittal requires Governnent approval. Sone
submittals are already marked with a “G'. Only
delete an existing “G" if the submttal itemis not
conpl ex and can be reviewed through the Contractor’s
Quality Control system Only add a “G if the
submittal is sufficiently inportant or conplex in
context of the project.

For submittals requiring Governnent approval on Arny
projects, a code of up to three characters within
the submittal tags nmay be used following the "G
designation to indicate the approving authority.
Codes for Arny projects using the Resident
Managenment System (RMB) are: "AE" for

Archi tect-Engineer; "DO' for District Ofice

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

Choose the first bracketed itemfor Navy, Air Force
and NASA projects, or choose the second bracketed
itemfor Army projects.

R IR I S bk S b kS O Rk S kS IR Sk S b R Rk S S bk b S Sk S S

CGovernment approval is required for subnmittals with a "G' designation;
submittals not having a "G' designation are for [Contractor Quality Control
approval .][information only. When used, a designation following the "G
designation identifies the office that will review the submttal for the
Government.] Submit the following in accordance with Section 01 33 00
SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs
Install ation

Drawi ngs denonstrating conpliance of driving equi pnent and st eel
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casing with contract documents. Include in the draw ngs shop and
erection details, casing details, end closures, splices, driving
hel nets, and reinforcenent.

SD- 03 Product Data
Driving Pile Casings

A conpl ete and accurate record of each driven pile, within 3
days of conpletion of driving. Indicate in the record the pile
| ocation (as driven), driven |l ength, enbedded |ength, fina
el evations of tip and top, pile weight, butt and tip dianeter,
quantity and strength of concrete used in each pile, nunber of
splices and | ocations, blows required for each neter foot of
penetration throughout the entire Iength of the pile and for the
final 150 mm 6 i nches of penetration, and the total driving tine.
Also include jn the record the type and size of the hammer used,
the rate of operation, and the type and di nensi ons of driving
hel met, pile cushion, and cap block used. Record any unusua
conditions encountered during pile installation and i medi ately
report to the Contracting Oficer

Equi pnent

Descriptions of all pile driving equipnment to be enployed in the
work, prior to commencenent of pile installations, including
details of the pile hamrer, power plant, |eads, pile cushion, cap
bl ock, and hel net.

SD- 06 Test Reports
Test Piles.

A conplete report on the load test, within [seven] [ ] days
of conpletion of load test, including, but not linmted to, a
description of the pile driving equipnment, driving records for
both test piles and reaction piles, conplete test data, analysis
of test data, and recomended al |l owabl e desi gn | oads based on the
|l oad test results. The report shall be prepared by or under the
direct supervision of a registered professional engineer
experienced in pile load testing and | oad test anal ysis.

PART 2 PRODUCTS
2.1 MATERI ALS

2.1.1 Concrete

EE R R I R R I R R R I I O R R R R R Sk S R Rk R I Rk S I I R R O

NOTE: Delete or nodify second sentence when the job
is small or the existence of certified plants is
beyond acceptabl e di stance of snmall jobs. Insert
the ultimte conpressive strength required by design

EE R R I I R I I R I R R R I R I R I R I R R R I R I R R I R I R I R

Conform materials, mxing, and placing of concrete to the requirenments of
Section 03 31 00.00 10 CAST-I N PLACE STRUCTURAL CONCRETE. Ready-m x pl ant
equi pnent and facilities shall be certified in accordance with NRMCA QC 3.
M ni mum conpressive strength at 28 days shall be[ ] MPa psi. Maxi mum
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coarse aggregate size shall be 19 mr 3/4 inch.

1.2 Rei nf or cenent

EE R R R I R I R I R I R R R I R I R I R R I R R R R R I R I R I R

NOTE: Rei nforcenent should be required for the
unsupported sections of piles, for uplift or tension
piles, for piles exposed to high bending stresses
not resisted by batter piles, and for anchoring the
top of the pile to the pile cap or slab. Tension or
uplift piles shall be reinforced throughout their
entire | ength.

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

Conform materi als, assenbly, and pl acenent of reinforcenment to the

requi renents of Section 03 31 00.00 10 CAST-I1 N PLACE STRUCTURAL CONCRETE.
Assenbl e and place reinforcenent in the casing as a unit as detailed and
schedul ed.

.1.3 Casi ngs

R IR I S bk S b I S kR Sk kS b S b R Sk kS b Rk S S S Sk Sk

NOTE: C osed-end steel pipes should generally be
used. Open-end steel pipes should be considered
wher e:

a. It is inmportant to avoid soil displacenment as in
piles driven adjacent to existing structures.

b. Soil conditions indicate a dense or clayey soil,
or extrenely coarse granular soil is present, such
as gravel.

Wher e open-end pi pes are specified, concrete should
not be placed until all soil, water and foreign
material are renoved frominsi de casing.

EE IR R I R R I R I R I I O R R R R R I S R I Rk I I Rk I I R R O R O

Provi de casings of steel and sufficient strength to prevent harnful
distortions during driving, after conpletion of driving, and during driving
of adjacent casings. Casings driven without the use of an internal nandre
shal |l have walls of a thickness sufficient to withstand the driving
stresses. Casings shall be closed at the tip, except for steel pipe
casings conform ng to ASTM A 252 that may be open-end driven. Make joints
and tip connections watertight. Nomi nal circunference at any cross-section
in length shall be circular, whether or not nodified by helica

corrugations or flutings. Leave casings pernmanently in place; provide any
one of the follow ng types or conbination of types; but use only one type
or comnbi nation throughout.

.1.3.1 Uni f or m Taper

Di ameter shall increase fromtip to cutoff at a uniformrate. M ninum
nom nal diameter at tip and two-third points above tip shall be as

i ndi cat ed.

.1.3.2 St ep- Taper

Section increments shall increase in dianmeter uniformy. M ninumnon na
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dianmeter at tip and two-third points above tip shall be as indicated.
2.1.3.3 Constant Section

St eel pipes, conforming to ASTM A 252, Grade 2, may be used in lieu of
casi ngs of constant section. M nimum nom nal dianeter shall be as
i ndi cat ed.

2.1.3.4 Conbi nati on Type

Conbi nati on type cast-in-place concrete piles, steel casing, may be any of
the follow ng or other types, depending upon design criteria.
Specification requirements shall be in accordance with applicable
par agr aphs of this section

a. Steel pipe lower section with netal casing taper or
const ant - di anet er upper section

b. Constant-dianmeter or tapered | ower section with tapered upper
section.

c. Tapered |ower section with constant-dianeter upper section.
PART 3 EXECUTI ON
3.1 I NSTALLATI ON
3.1.1 Driving Pile Casings

3.1.1.1 Driving Procedure

Rk Ik kb Sk R IR Rk kS ARk Ik Sk S R R Rk kR kR Ik S I SRRk ko b o

NOTE: The next-to-last sentence, concerning tip

el evation and driving resistance, should be edited
to conformto subsurface conditions and type of pile
(friction or end bearing).

Insert the radius distance (3 to 6 neters (10 to 20
feet)) and the tinme (2 to 7 days). No concrete
shall be placed in any pile until all other casings
within a radius of 3 to 6 neters (10 to 20 feet)
have been driven and i nspect ed.

EE IR R R I R R I I R R I I O R R R R S S R Ik Rk S I I R R O O

St op excavation at 300 mr (1 foot) above foundati on grade before casings
are driven. Wen pile driving is acconplished, conplete excavation to
lines and grades shown. Drive pernanent pile casings, wthout
interruption, to the "calculated" tip elevation to reach a driving

resi stance in accordance with the schedul e which the Governnent will
prepare fromthe test-pile driving data. The pile hamer used for driving
shall be the same type and operated at the same rate and in the same nmanner
as that used for driving the test piles. Operate diesel powered hanmmers at
the rate recomended by the manufacturer throughout the entire driving
period. Mintain sufficient pressure at the steam hamer so that:

a. For a doubl e-acting hamrer, the nunber of blows per mnute during

and at the conmpletion of driving of a pile is equal approximately to
that at which the hammer is rated
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b. For a single-acting hammer, there is a full upward stroke of the
ram

c. For a differential-type hammer, there is a slight rise of the
hamrer base during each upward stroke.

Use a new pile cushion at the start of driving for each pile; replace the
cushi on whenever it has become highly conpressed, charred, burned, or
deteriorated in any manner during driving. Notify the Contracting Oficer,
to determ ne what procedure will be followed, if a pile reaches the
“calculated" pile tip elevation without reaching the required driving
resistance; or if the required driving resistance is reached before the
“calculated" pile tip elevation. Casings will not be driven within a
radius of [__ ] nfeet of any other casing in which the concrete and

rei nforcenent has been placed for |less than |

3.1.1.2 Tol erance in Driving

Drive casings with a variation of not nore than 20 mm per m 0.25 inch per
foot of pile length fromthe vertical. Butts shall be within 100 nr 4

i nches of the location indicated. Manipulation of casings to force them
into position will not be permtted. Check casings for heave, after al
piles are driven in a cluster or under any conditions of relatively close
spaci ng; redrive those found to have heaved to the required tip el evation
The center of gravity of each group of footing piles shall be maintai ned by
tenpl ates or other approved neans to conformto |ocations shown. Casings
damaged, m slocated, or driven out of alignnent shall be replaced or

addi tional casings driven as directed.

3.1.1.3 Jetting of Pile Casings

Rk Ik kb Sk R IR Rk kS ARk Ik Sk S R R Rk kR kR Ik S I SRRk ko b o

NOTE: Jetting should generally not be pernitted for
pil es:

a. Dependent on side friction in fine-grained,

| ow perneability soils (high clay or silt content)
where considerable tine is required for soil to
reconsol i date around the piles.

b. Subject to uplift.
c. Adjacent to existing structures.

d. In closely spaced clusters unless the | oad
capacity is confirnmed by test and unless all jetting
is done before final driving of any pile in the
cluster.

EE R R I R R I R R R I I O R R R R R Sk S R Rk R I Rk S I I R R O

Jetting of pile casings [may be used when permitted by the Contracting
Oficer] [will be permtted by the Contracting Oficer as indicated] [wll
not be permtted]. [Di scontinue jetting when the pile tip is approximtely
1.5 m 5 feet above the "calculated" pile tip elevation; nmake the final 1.5 m
5 feet of penetration by driving. Before comrencing with the driving of

the final 1.5 nmeters 5 feet, the pile casing shall be firmy seated in

pl ace by the application of a nunber of reduced energy hanmer bl ows. ]
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3.1.2 Filling of Casings

Vi sual ly i nspect each casing after its final installation and prior to
depositing the concrete and placing the reinforcenent. Notify the
Contracting O ficer prior to each such inspection to allow for quality
assurance inspections of all casings. The inspection will verify the
integrity of the casing throughout its length and the absence of distortion
and reduction in area. Deposit concrete in the casing in a continuous
operation by nmeans of a funnel or hopper after all nud, water and other
extraneous material has been removed fromits interior

3.1.3 Cutting of Casings

Cut casings with an acetylene torch or saw with prior approval by the
Contracting Oficer.

3.1.4 \Welding

Perform shop and field welding, qualification of welders, and inspection of
wel ds in accordance with AWS D1.1/D1. 1NV

3.1.5 Splicing

Splices may be used after review by the Contracting Oficer. No nore than
two splices per full length of casing will be permitted. They shall be
able to transmt any vertical and |l ateral forces adequately, and in
addi ti on, develop no |l ess than 50 percent of the flexural capacity of the
ordinary pile casing cross section. WMke lateral joints with a continuous
full penetration butt weld in accordance with AW D1.1/D1. 1V or as approved
by the Contracting O ficer

3.2 FI ELD TESTS AND | NSPECTI ONS
3.2.1 Test Piles

3.2.1.1 Pile Driving

Rk Ik Sk kR IR Rk Ik I S o S kR Rk S R Rk Sk ko kR Ik S kb

NOTE: Insert the nunmber of test piles required. A
m ni mum of three driving tests should be made; and
possi bly nore, where subsurface conditions are
guest i onabl e.

EE IR R R I R R I I R R I I O R R R R S S R Ik Rk S I I R R O O

Drive test piles in the manner specified for all piling el sewhere in this
section. Keep a record for each test pile of the nunber of blows required
for each foot of penetration throughout the entire length of the pile, the
penetrati on per blow at such intervals as directed, and the nunber of bl ows
for the final 150 mr 6 inches of penetration. The record shall include the
type and size of the hamer used, the rate of operation, and the type and
di mensi ons of casings. Record any unusual occurrence during driving of the
pil e casing and any increase and decrease of driving resistance and bring
it to the attention of the Contracting Oficer. The Governnent will use
load test and test pile data to determne the "calculated" pile tip

el evation and the necessary driving resistance. [__ | ] test piles shal

be driven in the locations indicated, with surrounding earth at the

el evati ons shown. Test piles properly driven and |ocated and w th adequate
driving resistance may be used in the finished work. Jetting will be
permitted by the Contracting O ficer only when test pile driving clearly
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establishes the validity of its use.

3.2.1.2 Load Tests

EE R R R I R I R I R I R R R I R I R I R R I R R R R R I R I R I R

NOTE: Delete this paragraph for projects for which
load testing is not specified. |Insert the nunber of
piles to be |oad tested. The provisions of ASTM D
1143/ D 1143M such as pile set-up tine after
driving, test |load, nethod of applying |oad, |oading
and unl oadi ng procedures, instrunentation, etc.
shoul d be carefully exam ned and nodified as
necessary to fit the specific |load test being
conducted. When it is desirable to show anal ysis
for determination of pile capacities fromload tests
and for relating |oad test capacities to job
capacities, include the follow ng:

a. Test Measurenents: Mintain the ultinate test
|l oad for not |ess than 24 hours and then rel ease
it. The safe design capacity of a test pile as
determined fromthe results of |oad tests will be
the | esser of the two val ues conmputed according to
the foll ow ng:

(1) One-half the Ioad that causes a net settlenent
after rebound of not nore than 0.23 nmm per netric
ton (0.01-inch per ton) of total test |oad.

(2) One-half the load that causes a gross
settlenment of not nmore than 25 mm (1 inch) provided
that the | oad settlement curve shows no sign of
failure.

b. Pile Capacity: The capacity, as driven, of
single piles not in clusters in the structure should
be not less than [ ] metric ton (tons). The
capacity will be determ ned by the foll ow ng
formul as, nodified according to the data obtained by
the | oad tests:

For single-acting hammers: R
(R = 2WH (s+0. 1P/ W)

166. 7WH (s+2. 54P/ W

For doubl e-acting hammers: R
(R = 28/ (s=0. 1P/ W)

166. 7E/ (s=0. 1P/ W
Where: R is the allowable static pile load in
newt ons (pounds).

Wis the weight of the striking part of the hamer
in newtons (pounds).

His the effective height of fall in neters (feet).

E is the actual energy delivered by the hamrer per
bl ow i n newton-neters (foot-pounds).

S is the average net penetration in mllineters
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(inches) per blow for the last five blows after the
pil e has been driven to a depth where successive

bl ows produce approxi mately equal net penetration a
m ni mum di stance of 1 nmeter (3 feet) for friction
piles.

Pis the weight of the pile in newtons (pounds). If
Pis less than W P/Ww Il be taken as unity.

Dynanmic pile stresses should not exceed the crushing
strength of piles.

EE R I R R R R I R I R I R R I R I R I R I R R I R I R R R R R I R

Performload tests in accordance with ASTM D 1143/ D 1143V, [__ ] 1 oading
met hod. The apparatus for applying the vertical |oads shall be as given by
the nmethod, either for |oad supported directly by the pile, or load from
wei ghted box or platformor reaction frane attached to sufficient uplift
piles to take safely the required | oad applied to the pile by hydraulic
jack. Performthe load tests; at |ocations shown or directed, on test
piles driven to the tip elevation used for establishing | engths of piles
for bidding, except as otherw se directed. Additional |oad test, at the
expense of the Governnment, may be required. Pile shall have been in a

pl ace a minimum of 3 days before |oading. Performloading, testing, and
recordi ng of data under the direct supervision of a registered professiona
engi neer. The analysis of the |load test data shall be done by the

regi stered professional engineer. The registered professional engineer
shal | be provided and paid for by the Contractor.

3.2.2 Concrete Testing
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NOTE: The following table is reconmended for use in
determ ning the nunmber of test cylinders required in
relation to the size of each ot of piles to bhe

t est ed.
Pile Lot Nurmber of Test Cylinders
25 2
100 4
1, 000 20
5, 000 50
10, 000 100

Sanpl es taken from random bat ches of concrete.
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Duri ng Concrete placenent, strength tests will be nade by a testing service
provided and paid for by the Contractor in accordance with requirenents of
Section 03 31 00.00 10 CAST-I N PLACE STRUCTURAL CONCRETE. Take at | east
two speci mens from each random batch and one test will be nade for every
[ ] piles with no less than two tests for any 1 day's operation

3.3 SPECI AL | NSPECTI ON AND TESTI NG FOR SEI SM C- RESI STI NG SYSTEMS
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NOTE: Include this paragraph only when speci al
i nspection and testing for seisnic-resisting systens
is required by Chapter 2 of FEMA 450, NEHRP
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RECOMVENDED PROVI SI ONS FOR SEI SM C REGULATI ONS FOR
NEW BUI LDI NGS AND OTHER STRUCTURES.

This paragraph will be applicable to both new
bui | di ngs desi gned according to UFC 3-310-04 SEISM C
DESI GN FOR BUI LDI NGS, and to existing building
seism c rehabilitation designs.

The designer nmust indicate on the draw ngs al

| ocations and all features for which special

i nspection and testing is required in accordance
with UFC 3-310-04 and Chapter 2 of FEMA 450. This
i ncludes indicating the locations of all structura
conmponents and connections requiring inspection

Add any additional requirements as necessary.
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Perform speci al inspections and testing for seisnic-resisting systems and
components in accordance with UFC 3-310-04 SEI SM C DESI GN FOR BUI LDI NGS and
Section 01 45 35 SPECI AL | NSPECTI ON FOR SEI SM C- RESI STI NG SYSTEMES.

-- End of Section --
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