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NOTE: This gui de specification covers requirements
for mooring and static grounding points for Army and
Air Force aircraft.

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

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

Conment s, suggestions and reconmended changes for
this gui de specification are wel cone and shoul d be
submtted as a Criteria Change Request (CCR).

*% *%

PART 1

*% *% *% *% *% *% *% *% *% *% *%%

GENERAL
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NOTE: The itens specified will provide ground
points with a resistance of no nore than 10,000 ohns
to ground if the resistance of the surrounding soi
or rock is less than 2,000,000 ohmcentinmeters. In
high resistivity soils, over 2,000, 000
ohmcentinmeters, 3 neter 10 foot or sectional rods
may be used to obtain the required resistivity to
ground; however, where rock is encountered,
addi ti onal rods, a counterpoise, or ground grid may
be necessary. Resistance to ground for static
electricity dissipation may be as much as 1, 000, 000
ohns. Static grounds are not designed for aircraft
[ightning protection or for equipnment grounding.
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Groundi ng devices installed in hangar floors are

i ntended to serve for airplane static and equi pnent
grounding. The resistance to ground for each device
will be no nore than 25 ohns. This requirenent
should not be a problemsince the rods will be
bonded to the facility ground. The resistance to
ground of grounding rods installed in all other
areas should be no nore than 10, 000 ohns.

Coordi nation with grounding requirenents listed in
ot her sections should be done to avoid duplication

It is recoomended that this specification, and other
contract requirements for nooring and groundi ng

poi nts, be coordinated with UFC 3-575-01, Design of
US Army Airfield Aircraft Moring and G ounding
Points for Rotary Wng Aircraft.

The nmooring points in this specification are
applicable to Army rotary wing aircraft only.
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1.1 REFERENCES

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 zation, designation, date,
and title.

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

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

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

speci ficati on 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 the
basi ¢ designation only.

AVERI CAN VELDI NG SOCI ETY (AWB)

AWS D1. 4/ D1. 4M (2011) Structural Wl ding Code -
Rei nforcing Stee

ASTM | NTERNATI ONAL ( ASTM

ASTM A436 (1984; R 2015) Standard Specification for
Austenitic Gray Iron Castings
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ASTM A615/ A615M (2016) Standard Specification for Deforned
and Pl ain Carbon-Steel Bars for Concrete
Reinforcement

ASTM B371/ B371M (2008; R 2013) Standard Specification for
Copper-Zinc-Silicon Aloy Rod

ASTM B8 (2011; R 2017) Standard Specification for
Concentric-Lay- Stranded Copper Conductors,
Hard, Medi um Hard, or Soft

ASTM C94/ C94M (2017a) Standard Specification for
Ready- M xed Concrete

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)
NFPA 407 (2017) Standard for Aircraft Fuel Servicing
U S. ARMY CORPS OF ENG NEERS ( USACE)

CCE CRD-C 300 (1990) Specifications for Menbrane-Form ng
Conmpounds for Curing Concrete

UNDERWRI TERS LABORATORI ES (UL)

UL 467 (2013; Reprint Jun 2017) UL Standard for
Saf ety G oundi ng and Bondi ng Equi pnent

2 SUBMITTALS

NOTE: Review subnittal description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list to reflect only the subnmittals
required for the project.

The Guide Specification technical editors have
designated those itens that require Governnent
approval, due to their conplexity or criticality,
with a "G" GCenerally, other submittal itenms can be
reviewed by the Contractor's Quality Control

System Only add a “G to an item if the submttal
is sufficiently inmportant or conplex in context of

t he project.

For subnmittals requiring Government approval on Arny
projects, a code of up to three characters within
the submttal tags may be used following the "G'
designation to indicate the approving authority.
Codes for Arny projects using the Resident
Managenment System (RMS) are: "AE" for
Architect-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.

The "S" following a submttal itemindicates that
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1.

the submittal is required for the Sustainability
eNot ebook to fulfill federally mandated sustai nabl e
requi renents in accordance with Section 01 33 29
SUSTAI NABI LI TY REPORTI NG Locate the "S" subnittal
under the SD nunber that best describes the
subnmittal item

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

itemfor Army projects.

*% *% *% *%

*% *% *% *%%

Governnment approval is required for submttals with a "G' designation;

submittals not having a "G' designation are for [Contractor Quality Control
approval .] [information only. Wen used, a designation following the "G'
designation identifies the office that will review the submttal for the
Government.] Submittals with an "S" are for inclusion in the

Sust ai nabil ity eNot ebook,

in conformance to Section 01 33 29 SUSTAI NABI LI TY

REPORTI NG. Submit the following in accordance with Section 01 33 00

SUBM TTAL PROCEDURES:

SD- 02 Shop Dr awi ngs

As-Built Drawings; ¢, [ 1]

SD-06 Test Reports

Concrete; ¢, | 11

Tests
SD-07 Certificates
Moori ng Devi ces

Groundi ng Rods

Groundi ng Connectors

Copper Conductors

Rei nforci ng Steel

3 AS- BU LT DRAW NGS

Submit AS-Built Drawi ngs that provide current factual infornmation,
i ncludi ng deviations fromand anmendnents to the drawi ngs and changes in the
wor k, conceal ed and vi si bl e.

PART 2 PRODUCTS

2.

1 METALS

Do not use conbination of materials that forns an el ectrol ytic coupl e,
whi ch accel erates corrosion in the presence of noisture, unless noisture is
permanently excluded fromthe junction of such netals.
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2.

2.

2 MOORI NG DEVI CES

Moori ng devices shall be cast in ductile iron 80-55-06 conforming to

ASTM A436, unl ess otherw se indicated. The device shall be as shown in the
contract drawings. Submt certificates of conpliance on the devices
stating that the nooring devices neet the specified requirenents.

.3 GROUNDI NG RODS

Groundi ng rods, unless otherw se indicated, shall conformto UL 467 and
shal | be nade of copper-clad steel. The rods shall be not less than 19 mm
3/4 inch in diameter and not less than 3 m 10 feet long. The copper
cladding shall conformto the applicable requirenents of ASTM B371/B371N
Copper Alloy UNS No's. ¢ 69400, c¢ 69430, c 69440 or c 69450. The copper

cl adding shall be not less than 0.25 nm 0. 010 i nches thick at any point and
shall conply with adherence requirenents and the bandi ng requirenents of

UL 467. Submit certificates of conpliance stating that the grounding rods
meet the specified requirements. Rods shall be provided with a cl osed eye
or shepherd's hook bend having an inside diameter of not |ess than 32 mm
1-1/4 inches. [The rods shall be pointed unless used for flexible
pavenent.] [For flexible pavenent, the rods shall have 19 nm 3/4 inch
Anmeri can standard rolled threads for attachment of a bottom anchor and
shal | be equi pped with a screwtype bottom having a wi ng di aneter of not

| ess than 152 mm 6 inches. ]

.4  COPPER CONDUCTORS

Copper conductors shall be bare number 4 AWG copper wire conforming to
ASTM B8. Subnmit certificates of conpliance stating that the copper
conductors neet the specified requirenents.

.5 GROUNDI NG CONNECTORS

G oundi ng connectors shall conply with UL 467 for the required
application. Subnmt certificates of conpliance stating that the grounding
connectors neet the specified requirenents.

6 CONCRETE

*kkkkkkkkkkkkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkhkhhkhhkhkkkkkkkkkk

NOTE: ASTM C94 is set up to use Type | cenent. |If
other types of cenent are required due to site
conditions, the designer should specify the proper
cenent type. A 28-day 40 MPa 6000 psi conpressive
strength concrete is required for nooring point
installation in drilled piers and in cored existing
paverments. New rigid pavenent 150 mm 6 i nches or
greater in thickness with a m nimum 90-day fl exura
strength of 3.5 MPa 500 psi should be adequate for
cast-in-place nooring point installation. Renove
this paragraph if concrete is not required.

If concrete is specified in another section, delete
t hi s paragraph.

*% *% *% *% *% *% *% *% *% *% *%%

Submit conplete concrete nix design including all cement, aggregate, and
concrete tests and conpliance certificates. Concrete shall be in
accordance with [Section 32 13 14.13 CONCRETE PAVI NG FOR Al RFl ELDS AND
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OTHER HEAVY DUTY PAVEMENTS] [ ASTM C94/C94N]. The concrete shall be air
entrai ned and have a m ni num conpressive strength of 40 MPa 6000 psi. The
concrete shall have the follow ng properties: Nom nal maxi num aggregate
size of 25 mm 1 inch, air content of 6 percent, and a nmaxi mum sl unp of [100
mm 4 inches for drilled piers] [and] [50 nm 2 inches for all other
applications].

.7 RElI NFORCI NG STEEL

Rei nforcing steel shall conformto ASTM A615/ A615N Grade 40 or 60 for #4
tie bars and G ade 60 for #6 vertical bars. Steel shall be welded into
cages in accordance with AWS D1. 4/DL1. 4V and inserted securely in the piers,
in position and alignnment, as shown, prior to concrete placenment. Submt
certificates of conpliance stating that the reinforcing steel meets the
speci fied requirenents.

PART 3 EXECUTI ON

3.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Types of nooring or grounding point
installations not needed should be edited out.
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1 MOORI NG PO NTS | N NEW RI G D PAVEMENTS CR CONCRETE PADS

Install the nooring device within plus or nminus 50 nm 2 inches of the

| ocati on shown on the contract drawings. The top of the nooring device
shall be set within 6 nm1/4 inch of the plan pavenent surface el evation
but not higher than the pavenent surface. Install the nooring device prior
to placenent of the concrete pavenent. Place concrete and reinforcenent in
accordance with Section [03 30 00 CAST-1 N-PLACE CONCRETE][03 30 53

M SCELLANEQUS CAST- | N- PLACE CONCRETE] [03 20 00.00 10 CONCRETE RElI NFORCI NG
and 03 30 00.00 10 CAST-1 N PLACE CONCRETE]. Hand finishing of the concrete
around the nooring devices shall be kept to a m ni num

.2 MOORI NG PO NTS I N EXI STING RI G D PAVEMENTS

*kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkhkhhkhhkkkkkkkkkkik

NOTE: Existing rigid pavement nmust be equal to or
greater than 150 mm 6 i nches thick and in good
condition, with very few cracked slabs. This is
required to provi de adequate nmass to resist the
hori zontal conponent of the nooring point |oad.

kkkkkkkkkkkkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkkkhkhhkhkhkkkkkkkkkk

Install the nooring points, unless otherw se indicated, in 305 plus or
mnus 13 mm 12 plus or mnus 1/2 inch dianeter holes cored through the
pavenent. The core holes shall be drilled within plus or mnus 38 nm1l-1/2
inches of the location shown in the contract drawi ngs. The noporing device
and attached grounding rod shall be installed within plus or mnus 13 mm
1/2 inch of the center of the core hole. The top of the nooring device
shall be installed within 6 nm 1/4 inch of the surroundi ng pavenent
surfaces, but not higher

2.1 Coring Requirenents

Core the holes using rotary, non-percussion drilling techniques. The sides
of the core hole shall be perpendicular to the pavenent surface. Once the
pavenent is cored, the base course shall be excavated as shown in the
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drawi ngs. The sides of the core hole shall be cleaned of |atence and
roughened by sand blasting. Place the concrete around the nooring device
intw or nore lifts. The first lift shall be placed to within 125 mm 5
i nches of the pavenment surface and thoroughly consolidated by spud

vi brators. The second lift shall be placed and al so consol i dated by
internal vibration. The surface of the concrete shall be finished and
textured to match the adjacent pavenent surface and elevation. Wite

pi gnented curing conpound neeting the requirements of COE CRD-C 300 shal
be uniformy applied at a coverage of not nore than 4.5 square m L 200
square feet per gallon.

. 2.2 Cleanup

Control all operations to minimze the amount of dust, dirt, debris and
laitance in the work area. Cean all dirt, dust, debris, or laitance from
coring or concreting operations, fromthe pavenent surfaces prior to fina
acceptance.

.3 MOORI NG PO NTS | NSTALLED I N DRI LLED PI ERS

Coordi nate excavation of piers so that reinforcing steel and concrete

pl acenment is a continuous operation perfornmed the same day that the
excavation is conpleted. Excavations shall not be |eft open overnight.

Pl ace concrete within 3 hours after approval of the conpleted pier
excavation. Pier drilling equipnent shall have the mninumtorque capacity
and downward force capacity for the contract site conditions.

. 3.1 Gover nment | nspection

The Contracting Officer will inspect each drilled pier excavation

Concrete shall not be placed until the excavation has been approved.
Furnish the Contracting Oficer all necessary equi pment required for proper
i nspection of drilled pier excavations.

.3.2 Install ati on Procedures

Excavate piers to the depths and di nensions shown. Piers shall be core
drilled through pavenents. Bottons of piers shall be cleaned of |oose or
soft material and | eveled. Excavated naterial shall be disposed of in
accordance with Section 31 00 00 EARTHWORK. Performthe foll ow ng:

a. The surroundi ng base courses, subgrade, and soil shall be
adequately and securely protected agai nst cave-ins, displacenent of the
surroundi ng earth, and retention of ground water by means of tenporary
steel casings. Casings shall have outside dianmeters not |less than the
i ndi cated shaft sizes and shall be a mininmumof 6 mm 1/4-inch thick
Wt hdraw steel casings as the concrete is being placed, nmaintaining
sufficient head of concrete within the casing to prevent extraneous
material fromfalling in fromthe sides and nmxing with the concrete.
Casings may be jerked upward a nmaxi num of 100 nm 4 inches to break the
bottom seal ; but, thereafter, shall be renpved with a snooth,

conti nuous noti on.

b. The inside of steel casings shall be thoroughly cleaned and oiled
bef ore reuse.

c. Witer that flows into the excavations shall be continuously renmoved

and all water shall be renpved fromthe excavati on bottom to the
extent possible, prior to concrete placenent. The naxinmum perni ssible

SECTION 34 73 13 Page 9



3.

depth of water shall be 50 mMmm 2 inches. 1In the event of a severe water
condition that nmakes it inpossible or inpractical to dewater the
excavation, concrete shall be placed using underwater tremie after

wat er nmovenment has stabilized.

d. Continuously place concrete, ensuring agai nst segregati on and

di sl odgi ng of excavation sidewalls; concrete shall conpletely fill the
shaft. Concrete shall be placed by punping or drop chutes in dry hol es
and by tremie or punping in wet holes. The discharge shall be kept a
m ni mum of 305 nm 1 foot below the fresh concrete surface during

pl acenent. Concrete placenent shall not be interrupted in any pier for
nore than 30 nminutes. The upper 1.5 m5 feet of the concrete pier
shal | be vi brat ed.

e. Correct any pier out of center or plunb beyond the specified

tol erance, as necessary for conpliance; bear any cost of correction
Cross sections of shafts shall not be | ess than design di nensions.

Piers shall be installed with top |ocation deviating a naxi rumof 50 mm
2 inches fromcenterline |ocations.

f. Install the nmooring device within plus or minus 25 mm 1 inch of the
center of the drilled pier. The top of the nooring device shall be
within 6 mMm 1/4 inch of the top of the pier, but not higher.

g. Replace, at no additional cost to the Governnent, piers found out
of tolerance.

h. Provide protection around top of the excavation to prevent debris
from bei ng dislodged into the excavati on and concrete.

4 GROUNDI NG PO NTS

Locate the grounding points as shown on the contract drawings to within
plus or minus 50 nm 2 inches.

.4.1 Pavenent Recess

The top of the grounding rod shall be set at or not nore than 6 nm 1/4 inch
bel ow t he pavenment surface grade. A recess 70 nm 2-3/4 inches w de, and
not nore than 150 mm 6 inches long, with a snoboth rounded edge shall be
provided in the pavenent around the groundi ng point anchor eye to permt
the entrance of lines into the eye and to allow for attachnent of the
groundi ng cable. The depth of the recess shall be no deeper than the
bottom of the opening of the grounding point eye.

. 4.2 Installation

.4.2.1 Exi sting R gid Pavenent

Install grounding rods in holes cored through the rigid pavenent using
rotary, non-percussion drilling techniques. The core holes shall have a

m ni num di ameter of 150 mm 6 inches. The grounding rod shall be installed
by pushing or driving the rod through the pavenent base courses and
subgrade. The installation technique chosen shall not danmage the grounding
rod or the pavenent. Installation shall be conpleted by placing concrete
around the grounding rod in two lifts with each |ift consolidated with spud
vibrators.
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3.4.2.2 New Ri gi d Pavenent

Install the grounding rod by pushing or driving the rod through the
pavenent base courses and subgrade prior to concrete placenent. The
installation technique chosen shall not damage the grounding rod. Hand
finishing around the rod shall be kept to a m ni num

3.4.2.3 Fl exi bl e Pavenent

Install grounding rods in portland cenment concrete bl ockouts neasuring 1.2
by 1.2 m4 by 4 foot in plan dinensions. The thickness and reinforcing
details are shown on the contract drawings. Install the grounding rod by
pushing or driving the rod through the pavenent base courses and subgrade
prior to concrete placenent. The installation technique chosen shall not
damage the grounding rod. Hand finishing around the rod shall be kept to a
minimum.

3.4.3 Interconnection

Grounding rods within aircraft hangars shall be electrically interconnected
to the hangar electrical grounding systemw th not | ess than a nunber 4 AWG
bare copper conductor. Gounding rods installed at fueling hydrant outlets
shall be electrically interconnected with the fuel piping with not |ess
than a nunber 4 AWG bare copper conductor

3.5 TESTS

Submit an independent testing agency's certified reports of inspections and
tests, including analysis and interpretation of test results. Each report
shal |l be properly identified. Describe Test nmethods and standards used.
Measure resistance to ground tests as specified in NFPA 407. Submt test
results to the Contracting Officer. Report to the Contracting O ficer

i mredi ately, any ground rods that have nore than 10,000 ohnms of resistance.

-- End of Section --
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