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SECTION 35 20 15

FRP COWPOSI TES FOR LOW HEAD WATER CONTROL STRUCTURES
08/ 18, CHG 1: 08/20

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: This guide specification covers design-build
gates and stop | ogs or boards nade fromfi ber

rei nforced polyner (FRP) conposite materials for use
in | owhead water control structures and weirs.
Structures covered by this specification are to have
a maxi mum static hydraulic head of 6.1 neters20 feet,
accounting for overflow, a maxi mum height of 3.7
netersl2 feet and a maxi numw dth of 3.7 nmetersl2
feet. This guide specification is not applicable if
catastrophic failure of the water control structure
woul d create a life safety risk as per ER
1110-2-1156. This specification covers the
performance requirements for conposite gates and
stop |l ogs or boards as well as appurtenant
conponents such as seals, guide franmes, anchors and
fasteners.

Adhere to UFC 1-300-02 Unified Facilities Cuide
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)

Units of work normally included should be FRP itens
whi ch require specific fabrication to neet the
desired project requirenents.

EE R I R R S R R R I R I R S R R R R S R R I R R R S R R R R
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PART 1 GENERAL

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

NOTE: The scope section may be edited by the User
as needed. However, the nmaximum desi gn head and
maxi mum wi dt h nmust not be increased.

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

1.1 SCOPE

Thi s gui de specification covers | ow head FRP water control structures,
such as gates, valves or stoplogs, and any appurtenant features defined in
the Contract Drawi ngs that have a maxi mum static hydraulic head of 6.1
neters20 feet, accounting for overflow, a naxi mum height of 3.7 netersl2
feet and a maxi mumwi dth of 3.7 netersl2 feet.

1.2 UNI' T PRI CES

Paynment must constitute full conpensation for furnishing all plant, |abor
mat eri al s and equi pnrent and perform ng all operations necessary for
fabricating and installing the [Stoplogs] [Vertical Lift Gate] | ] as
speci fi ed.

1.2.1 Unit of Measure
Unit of measure: [unp sum

1.3 REFERENCES

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: 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 organization, designation, date,
and title.

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

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

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

speci fication when you choose to reconcile
references in the publish print process.

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

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 COVPOSI TES MANUFACTURER S ASSOCI ATI ON ( ACVA)
ACMA Code (2011) Code of Standard Practice: Industry

Gui del i nes for Fabrication and
Install ati on of Pul truded FRP Structures
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AMERI CAN SOCI ETY OF ClVIL ENG NEERS ((ASCE)

ASCE 7-16

(2017; Errata 2018; Supp 1 2018) M ni mum
Desi gn Loads and Associated Criteria for
Bui | di ngs and Ot her Structures

AMERI CAN SOCI ETY OF MECHANI CAL ENG NEERS ( ASME)

ASME B18. 2. 2

ASME B18.21.1

ASME B18. 22M

(2022) Nuts for General Applications:
Machi ne Screw Nuts, and Hex, Square, Hex
Fl ange, and Coupling Nuts (lnch Series)

(2009; R 2016) Washers: Helical
Spring-Lock, Tooth Lock, and Pl ain Washers
(I'nch Series)

(1981; R 2017) Metric Plain Washers

AMERI CAN WATER WORKS ASSCCI ATI ON ( AWMA)

AWM C563

(2014) Fabricated Conposite Slide Gates

ASTM | NTERNATI ONAL (ASTM

ASTM A36/ A36M

ASTM A193/ A193M

ASTM A276/ A276M

ASTM A307

ASTM A320/ A320M

ASTM A563

ASTM A564/ A564M

ASTM A709/ A709M

ASTM A992/ A992M

ASTM B209

(2019) Standard Specification for Carbon
Structural Steel

(2023) Standard Specification for

Al l oy-Steel and Stainless Steel Bolting
Materials for Hi gh-Tenperature Service and
O her Special Purpose Applications

(2023) Standard Specification for
Stainl ess Steel Bars and Shapes

(2021) Standard Specification for Carbon
Steel Bolts, Studs, and Threaded Rod 60
000 PSI Tensile Strength

(2022a) Standard Specification for
Al l oy-Steel and Stainless Steel Bolting
for Low Tenperature Service

(2021; E 2022a) Standard Specification for
Carbon and Alloy Steel Nuts

(2019) Standard Specification for
Hot - Rol | ed and Col d- Fi ni shed Age- Har deni ng
Stainl ess Steel Bars and Shapes

(2021) Standard Specification for
Structural Steel for Bridges

(2022) Standard Specification for
Structural Steel Shapes

(2014) sStandard Specification for Al um num
and Al um num Al |l oy Sheet and Pl ate
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ASTM B308/ B308M (2010; R 2020) Standard Specification for
Al umi num Al | oy 6061-T6 Standard Structural
Profiles

ASTM D395 (2016; E 2017) Standard Test Methods for
Rubber Property - Conpression Set

ASTM D412 (2016; R 2021) Standard Test Methods for
Vul cani zed Rubber and Thernopl astic
El astonmers - Tension

ASTM D471 (2016a) Standard Test Method for Rubber
Property - Effect of Liquids

ASTM D572 (2004; R 2019) Rubber Deterioration by
Heat and Oxygen

ASTM D638 (2014) Standard Test Method for Tensile
Properties of Plastics

ASTM D792 (2013) Density and Specific Gavity
(Rel ative Density) of Plastics by
Di spl acenment

ASTM D1894 (2014) sStatic and Kinetic Coefficients of
Friction of Plastic Filmand Sheeting

ASTM D2240 (2015; E 2017) Standard Test Method for
Rubber Property - Duroneter Hardness

ASTM D2563 (2008) dassifying Visual Defects in
d ass-Reinforced Plastic Lam nate Parts

ASTM D3917 (2015a) Standard Specification for
Di nensi onal Tol erance of Thernpsetting
d ass-Reinforced Plastic Pultruded Shapes

ASTM D4020 (2011) U tra-Hi gh- Ml ecul ar - Wi ght
Pol yet hyl ene Mol di ng and Extrusion
Mat eri al s
ASTM D4329 (2013) Standard Practice for Fluorescent

WV Exposure of Plastics

ASTM D4385 (2010) Standard Practice for O assifying
Vi sual Defects in Thernosetting Reinforced
Pl astic Pultruded Products

ASTM E488/ E488M (2022) Standard Test Methods for Strength
of Anchors in Concrete El enents

ASTM F436/ F436M (2019) Standard Specification for Hardened
St eel Washers Inch and Metric Di nensions

ASTM F844 (2019) Standard Specification for Washers,

Steel, Plain (Flat), Unhardened for
General Use
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ASTM F1554 (2020) Standard Specification for Anchor
Bolts, Steel, 36, 55, and 105-ksi Yield
Strength

ASTM F3125/ F3125M (2019) Standard Specification for High
Strength Structural Bolts and Assenblies,
Steel and Alloy Steel, Heat Treated, Inch
Di mensi ons 120 ksi and 150 ksi M ni num
Tensile Strength, and Metric Di mensions
830 MPa and 1040 MPa M ni num Tensil e
Strength

ASTM G154 (2023) Standard Practice for Qperating
Fl uorescent U traviolet (W) Lanp
Appar atus for Exposure of Materials
RESEARCH COUNCI L ON STRUCTURAL CONNECTI ONS ( RCSC)

RCSC A348 (2020) RCSC Specification for Structural
Joints Using High-strength Bolts

.4 DEFINTI ONS
4.1 Desi gn Head

The maxi mum di fferential head that will actually be applied to the gate
(from AWM C563) .

. 4.2 Failure Critical Menber

Any nmenber for which failure would cause col |l apse, partial collapse or
| oss of functionality of the structure.

.4.3 Fracture Critical Menber

A steel nenber (or conponent thereof) that is in tension and whose failure
woul d result in collapse or partial collapse of the structure

4.4 FRP Composites

A Fi ber Reinforced Polymer (FRP) nmenber conposed of fibers and resin
systenms, including fillers and additives. These nenbers are manufactured
via pultrusion, filament w nding, vacuuminfusion, hand |lay-up or other
net hods and may contain foam or wooden cores, netal frane nmenbers, other
previously produced FRP conposites or other materials. This includes
structural shapes, sandw ch panels, boards, or other nenbers nade of FRP

.4.5 Low Head Water Control Structure

A gate, valve or stoplog structure with a naxi mum desi gn head of 6.1 neters
20 feet, a maxi mum height of 3.7 netersl2 feet, and a maxi mumw dth of 3.7
netersl2 feet.

.4.6 St opl og

Hori zontal nenbers placed on top of each other fitting into a frane,
groove or channel on each side channel in the water control structure.
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1.

4.7 Vertical Lift Gate

A gate that opens upward to allow water to flow under the gate. Vertical
lift gates may al so be referred to as sluice gates or slide gates.

.4.8 Wei r Dam

A damto control water |level by flowi ng water over the top of the
structure; may include a control mechani sm nmade of stoplogs or novable
gates.

.5 SEQUENCI NG AND SCHEDULI NG

Before the work is comrenced, submt the approved sequenci ng and

schedul i ng plan which illustrates that work affecting [railroads]
[roadways] [utilities] [appurtenances]]| ] has been coordinated with
[ ]. The plan rmust include schedules, lists of Iabor or materials to

be provided to the affected [conpany] [agency], and any ot her aspects of
the work that nay inpact on the operations of these entities. The plan
nmust clearly denonstrate how all [railroad tracks] [public or private
roads, streets, or highways] [appurtenances] will be kept open to traffic
at all tines during the construction period, except as otherw se specified
or directed or approved.

6 SUBM TTALS

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: Review Submittal Description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list, and corresponding subnitta

items in the text, to reflect only the subnmittals
required for the project. The Guide Specification
techni cal editors have classified those itens that
requi re Government approval, due to their conplexity
or criticality, with a "G" Cenerally, other
submittal 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.

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

Addi tional submittal requirements may be added by
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the User as needed.
Choose the first bracketed itemfor Navy and Air

Force projects, or choose the second bracketed item
for Arny projects.

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

Covernment approval is required for submittals with a "G' or "S"
classification. Subnittals not having a "G' or "S" classification are
[for Contractor Quality Control approval.][for information only. Wen
used, a code following the "G' classification identifies the office that
will reviewthe submttal for the Governnment.] Subnmit the following in
accordance with Section 01 33 00 SUBM TTAL PROCEDURES:
SD-01 Preconstruction Subnittals
Contractor, Manufacturer, and Engi neer Qalifications; C, [__ 11
Sequenci ng and Scheduling Plan; C[, [
Quality Control Plan
SD- 02 Shop Drawi ngs
Detail Drawings; C[, [ 11
SD- 03 Product Data
[Slide Gate][Stop Log] Technical Data Sheet; ¢, [ 11
Materials variances C[, [ 11
SD- 05 Design Data
Desi gn Documentation; C[, [
SD- 06 Test Reports
Test Reports; C[, [ 11

Include test reports to verify all material properties used in
design foll owi ng ASTM or other specification bodies where possible.

SD-07 Certificates

Date and type of manufacture including constituent materials; ([,

[ 1]
FRP Conposites ; G, [ 11

Certification of State Product Approval; ¢, |
Anchorage System; ¢, [ 1]

SD- 08 Manufacturer's Instructions
Shi ppi ng, Handling, Storage, Installation Procedures; ¢, [_ 11

SD- 09 Manufacturer's Field Reports
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Certification of Installation; ¢, |
Fiel d Leakage Test; C[, |
SD-10 Operation and Mai ntenance Data
Care and Mai ntenance Instructions; C[, |
SD-11 d oseout Submittals
Warranty ; ¢, |
Qperation and Mai ntenance Manual ; C[, |
Data Book; ¢, [ 11
1.7 MAI NTENANCE MATERI AL SUBM TTALS

1.7.1 Spare Parts

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 a list of all spare parts required.
This information should be provided on the contract
dr awi ngs.

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

[ 1
1.8  QUALITY CONTROL

1.8.1 Cener a

The Contractor is responsible for quality control and must establish and
mai ntain an effective quality control system[in accordance w th Contract
Cl auses 52.236-6 SUPERI NTENDENCE BY THE CONTRACTOR and 52.236-5 MATERI AL
AND WORKMANSHI P and wi th SECTI ON H, SPECI AL CONTRACT REQUI REMENTS]. The
quality control system must consist of plans, procedures, and organi zation
necessary to produce an end product which conplies with the requirenents
of this contract. The system nust cover all design, fabrication

pai nting, and delivery operations. The Contractor rnust submit a witten
Contractor quality control plan for approval.

1.8.2 Regul at ory Requi renents

Rk Ik kR IR Rk O ke S S R AR Rk R O o O R R R S O I S S S A

NOTE: Include all regulatory information

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

[ 1]

1.8.3 Contractor, Manufacturer, and Engi neer Qualifications

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

NOTE: |If an engineer of record is close to the
mnimmor if the user has concerns about the nature
and extent of the engineer's experience, the user
may request a record of specific projects performed
by the engineer in order to ensure the engi neer
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1

possesses adequate qualifications to performthe

proposed wor K.
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

Provi de docunmentation from manufacturer having a m ni mum of [five]] ]
years' experience in the manufacture of simlar products and systens.
Additionally, if requested, provide a record of at least [five][ ]
previ ous, separate, simlar successful installations in the |ast

[five]] ] years. Submit Manufacturer's catalog data to include two

copi es of specifications, |oad tables, dinension diagranms, and anchor
details for the follow ng | ow head water control structures and conponents.

Provi de docunentation from Engi neer of Record having a minimum of [five]

[ ] years' experience in the design of [five] | ] simlar products
and systens and copy of current license. Additionally, if requested,
provide a record of at |least [five]] ] previous, separate, sinilar
successful installations in the last [five]][ ] years.

.9 DELI VERY, STORAGE, AND HANDLI NG

.9.1 Cener al

Submit recomendati ons for shipping, handling, storage, installation
procedures, and care and mai ntenance instructions. Deliver manufactured
materials in original, unbroken pallets, packages, containers, or bundles
bearing the | abel of the manufacturer. Ensure all related adhesives,
resins and their catalysts and hardeners are crated or boxed separately,
and noted as such to facilitate their novenment to a dry indoor storage
facility under controlled tenmperature and humidity.

. 9.2 Handl i ng and Storage

Handl e all materials to prevent abrasion, cracking, chipping, tw sting,
ot her deformations, and other types of damage. Store adhesives, resins
and their catalysts in dry indoor storage facilities follow ng MDS
requi renents.

10 PRQIECT/ SI TE CONDI Tl ONS

.10.1 Desi gn Paraneters

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

NOTE: This information is to be provided by the
user. The itens suggested bel ow are not necessarily
all inclusive nor will all be necessary in al
situations. User to edit this section as
appropriate to include all relevant site conditions
for the project and should be included with the
scope of work or contract draw ng docunents.

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

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: Provide information on the followi ng itens:
type of water control structure; height and w dth of
openi ng; design head (including operating head);
bearing conditions (enbedded netals condition and

| ayout); type of actuator preferred to operate gate;
type of frane (conventional, self-contained thrust
reaction) and installation (surface nounted,
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i n-channel wall mounted, enbedded in wall, etc.);
frequency of operation; debris and ice | oads;
corrosive, acidic or alkaline water conditions;
operational limts (lifting, handling, etc.); and
other itens listed in AWM C563.

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

[ 1
1.11  WARRANTY

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: Designated appurtenances of the gate assenbly
may be guaranteed for a mininmum period of 1 year
fromthe date of acceptance thereof, either for
beneficial use or final acceptance, whichever is
earlier, against defective materials and

wor kmanshi p.  Such guarantees will require the
Contractor to furnish and install new repl acenent
parts i medi ately upon receipt of notice fromthe
CGovernment of the failure of any part of the
guaranteed itenms during the warranty period. These
warranty requirenents will be covered in the
CONTRACT CLAUSES and this paragraph should be
deleted fromthis section of the specifications.

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

Furni sh manufacturer's no-dollar-limt warranty for the FRP conposite

| ow- head water control structure or conponents. The warranty period is to
be no less than [1] [5][10][15][20] years fromthe date of acceptance of
the work and be issued directly to the Governnent. The warranty nust
provide that, if within the warranty period, the conposite | ow head water
control structure or conponents show evi dence of deterioration resulting
fromdefective materials and/ or workmanshi p, correcting of any defects is
the responsibility of the manufacturer. Repairs that becone necessary
because of defective materials and worknmanship while the conposite

| ow- head water control structure or conponents are under warranty are to
be performed within [32]] ] hours after notification, unless
additional time is approved by the Contracting Officer. Failure to
performrepairs within [32]] ] hours of notification will constitute
grounds for having energency repairs perforned by others and will not void
the warranty.

PART 2 PRODUCTS

2.1 SYSTEM DESCRI PTI ON

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

NOTE: This section should be nodified to account
for the specific type of water control structure
The materials |isted are suggesti ons show ng nost
commonl y used for such structures. Unsuitable
materials for a particular application can be
renoved. Specify simlar netals or provide
dielectric insulators as necessary.

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

Provide [vertical lift gate] [stop logs] | ] conposed of fiber
rei nforced pol yner conposites [and enbedded netal frame] in qualities,
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2.

guantities, properties, arrangenents and di nensi ons as necessary to neet
t he design requirements and di nensi ons as specified on the contract
drawi ngs and specifications.

Provi de reinforcement in the formof glass or carbon fibers, mats, or
fabrics to neet the design requirenments and di nensi ons as specified.

Select the reinforcenent fornmat for failure critical FRP conponents
according to the nechani cal requirenents of the application and the
geonetry/ shape of the part. Confirmselected reinforcements are
conpatible with selected resin matrix systemto ensure proper

adhesi on/| oad transfer and | ong-term perfornmance of the conmponent in its

i nt ended physi cal -chem cal environment of use. Ensure all surfaces of FRP
conposite itens and fabrications are snooth, resin-rich, free of voids,
and wi thout dry spots, cracks, and un-reinforced areas as per quality
requi renents herein. Ensure all reinforcing fibers are completely covered
during manufacturing with resin to a depth of 0.25 to 0.51 nmr 0.01 to 0.02
inches to protect against their exposure to wear, water inmersion, or

weat hering. Seal over fasteners that penetrate the FRP skin, end cuts,
and penetrations in a way that prevents del am nation and water ingress.
Use nmechanical fasteners or nechanical plus adhesive for built up FRP
menbers connected in tension after manufacturing. Provide docunentation
showi ng core materials are resistant to decay and attack by fungus and
bacteri a.

Enbedded franmes made of [FRP] [gal vani zed steel] [T-[ ] stainless
steel] [alum nunm nay be used to provide added stiffness to neet the
specified requirenents, but nmust be submitted to the Contracting O ficer
or their approved representative for approval and have a m ninumof 1/4
inch thick FRP on each side. [Metal frames nade of [gal vani zed

steel ][ T-[ ] stainless steel] [alum nun] nust neet ASME/ ASTM
standards, be fully encapsulated in the FRP structure, and design
submittals nust account for the potential for the FRP to del am nate from
the frame][Metal frames nust be detailed to prevent galvanic corrosion if
carbon is used in FRP]. Specification section | ] must be referenced
when enbedded netals are used in conjunction with the conposite
structure. Provide anchored guide frames made of [carbon steel]

[T-] ] stainless steel] [FRP] [alum num [or approved material] that
attach into the sidewalls of the water control structure. [Galvanize or
epoxy coat carbon steel frames as per AWM C563.] Provide anchors which
match the franme material and provide dielectric insulators to secure the
guide frane into the surrounding water control structure. As necessary,
coat anchors to inhibit corrosion

1.1 Desi gn Requi renents

Rk Ik kR IR Rk O ke S S R AR Rk R O o O R R R S O I S S S A

NOTE: A factor of safety of 5 is suggested based on
the typical response of FRP conposites under

sustai ned | oads. This can be adjusted based on the
site conditions of the structure and the associated
risks. The design life is the sane as HSS, but it
shoul d be noted that FRP conposites do not have the
performance data needed to calibrate design codes.
Thus, the determ nation of the paraneters that
affect the design Ilife would be based on the

j udgrment of the designer of record.

Rk Rk kR IR Rk I ke S S R AR Rk R Rk O o O R R R S I O I I S
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2.1.2

The water control structure nust be designed in accordance with this
specification to achieve the objectives of constructability, safety,
serviceability, with due regard to issues of inspectability, and economny.
The structural system nust be proportioned and detailed to ensure the
devel opnent of significant and visible inelastic deformations at the
strength and extrene event |imt states before failure. Load-path
redundant structures should be used unless there are conpelling reasons to
not do so.

Submit design docunmentation showi ng the water control structure is capable
of meeting a factor of safety of [5] | ] defined as the ratio of
ultimate stress to the working or allowable stress using allowable stress
design prior to comrencenent of work. Maxi mum sustai ned stress cannot
exceed one-fifth of failure stress and account for creep and the effects
of water adsorption. Design life should be assuned to be [100] [ ]
years assum ng routine inspection and mai ntenance. All design
conputations are to be stanmped by a registered professional engi neer who
will be identified as the Engi neer of Record. All design conputations
nmust also be initialed by an additional registered professional engineer
who will be identified in the design docunments as having provi ded design
quality control. See paragraph 3.5.2 "Data Book" for additiona

requi renents. "

.1.1.1 Mechani cal Anchor age

Mechani cal anchorage systen to be designed to neet the | oad requirenents
as outlined in ASCE 7-16 and paragraph 1.10.1 Design Paraneters.
Anchor age cal cul ati ons are stanped by a Regi stered Professiona
Expansi on anchors are not permtted.

Engi neer.

Per f or mance Requi renents

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: Delete columms as appropri ate based on gate
type. Leakage requirenents should only be included
for instances where | eakage is considered a critica
i ssue. Leakage tests can be perforned in the shop
or inthe field, though testing may not be practica
based on the size and head on the gate.

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

Submit docurmentation including [Slide Gate][ Stop Log] Technical Data Sheet

showi ng the full gate systemis capable of neeting the follow ng

performance requirements prior to conmrencenent of

wor k.

Test Vertical Lift Gates

St opl ogs

[ Leakage (AWM C563)] [Less than 1.3 IpmmO0.1

gpm ft of seating perineter]

[Less than 0.62 | pmim 0. 05
gpm ft of seating perineter]

Gate Deflection Less than 1/720 of the gate
wi dth at

maxi mum head wat er

Less than 1/360 of the gate
wi dth, nmax of 6.4 nm 1/4
inch at nmaxi num head wat er
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Test Vertical Lift Gates St opl ogs

Yoke Defl ection Less than 1/360 of the gate |[[not applicabl e]

wi dth, max 6.4 mm 1/4 inch
at maxi mum head wat er

2.

2 MANUFACTURED UNI TS

M scel | aneous materials and standard articles rmust conformto the
respecti ve standards or specifications bel ow when that type of material is
furni shed. Were material requirenments are not specified, materials

furni shed nmust be suitable for the intended use and are subject to
approval. Submit date and type of manufacture including constituent
materials. Submt nmaterials variances for engineering review and
subsequent approval by the Contracting O ficer or their authorized
representative

2.1 Bol ts, Nuts and Washers

Provide bolts, nuts, and washers of the material, grade, type, class,
style and finish indicted or best suited for the intended use.

.2.1.1 Bol ts

VWere the use of high strength bolts is required, the materials,

wor kmanshi p, and installation nust conformto the applicable provisions of
ASTM F3125/ F3125N and RCSC A348. Bolts for | owtenperature applications
nmust conformto ASTM A320/ A320N. Bolts for non-high strength applications
must conformto the applicable provisions of ASTM A307, Grade A

Submit variances of these suggested materials for engineering review and
subsequent approval by the Contracting O ficer or their authorized
representative

.2.1.2 Nut s

Al nuts to be used with high strength bolts nust conformto ASTM A563 and
ASME B18. 2.2

Submit variances of these suggested naterials for engineering review and
subsequent approval by the Contracting O ficer or their authorized
representative

.2.1.3 Washer s

Al nuts nust be equi pped with washers. Wshers to be used with high
strength bolts must conformto ASTM F436/ F436lv. Pl ai n washers nust
conformto ASME B18. 22N or ASME B18.21.1, Type B as applicable. Lock
washers nust conformto ASMVE B18.21.1.

Submit variances of these suggested naterials for engineering review and
subsequent approval by the Contracting O ficer or their authorized
representative

2.2.2 Anchor age

EE R R R S I R R I R R I R S R R R I R S I R R I R R R S R R R R
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NOTE: For nost jobs, ASTM F1554 248 MPa 36 ksi
anchor bolts are used. If high tensile |oads are
antici pated, the designer should consider the use of
379 MPa 55 ksi or 724 MPa 105 ksi ASTM F1554 anchor
bolts. If stainless steel is considered, the

desi gner should select frommaterial in ASTM

A193/ A193M

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

2.2.2.1 Anchor Rods

ASTM F1554 [Stainless steel G 36 [55] [105], Class 1A [2A].
ASTM A193/ A193M. ]

Submit variances of these suggested materials for engineering review and
subsequent approval by the Contracting O ficer or their authorized
representative.

.2.2.2 Anchor Nuts

ASTM A563, Grade A, hex style. [Stainless steel ASTM A193/ A193M. ]

Submit variances of these suggested naterials for engineering review and
subsequent approval by the Contracting O ficer or their authorized
representative.

.2.2.3 Anchor Washers

ASTM F844, [Stainless steel [Type 304][ Type 316] conformng to
ASTM A276/ A276M. ]

Submit variances of these suggested materials for engineering review and
subsequent approval by the Contracting O ficer or their authorized
representative.

.2.2. 4 Anchor Pl ate Washers

ASTM A36/ A36N [ Stainl ess steel [Type 304][ Type 316] conformng to
ASTM A276/ A276M. ]

Submit variances of these suggested naterials for engineering review and
subsequent approval by the Contracting O ficer or their authorized
representative.

.2.2.5 [ Sl eeve Anchor s] [ Adhesi ve Anchor s]
Provide [ ] m | ] inch dianmeter [sleeve anchors][adhesive

anchors]. M ninmum concrete enbednent nust be [ ] m | ] in.
Desi gn val ues listed nust be as tested according to ASTM E488/ E488.

a. Mnimum [ultimte][allowable] pullout value: [ ] kN [ ] Ib.
b. Mnimum[ultimte][allowable] shear value: [ ] kN [ ] Ib.
Submit variances of these suggested naterials for engineering review and

subsequent approval by the Contracting O ficer or their authorized
representative.
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2.3 EQU PMVENT

[ Provide [manual] [powered] actuators to |lift the gate as per AWM C563].
[Provide lifting beans and storage racks for stop |ogs.]

2.4 VATERI ALS

M scel | aneous materials and standard articles nust conformto the

respecti ve standards or specifications bel ow when that type of material is

f ur ni shed.

furni shed nust

approval .

subsequent approval

VWere material requirements are not specified, materials

representative

2.4.1 FRP Composites

be suitable for the intended use and are subject to
Submit naterials variances for engineering review and
by the Contracting Oficer or their authorized

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: A wide range of strength properties for FRP
conposites are possi bl e and depend on the fiber

vol ume fraction, resin type, cross section, and
manuf acturing method. There is no need to specify a
m ni mum desi gn strength, as the manufacturer mnust
design the | ow head water control structure to neet
the specified requirement. A nmanufacturer could use
a weak naterial in bulk, or smaller quantities of a
much stronger material. The key for the governnent
is to ensure that the strength of the supplied FRP
conposite neets or exceeds the design val ues.

For reference, pultruded FRP conposite structura
shapes often have tensile, conpressive and flexura
strength design values at ultimte around 207 Mya 30
ksi and tensile modul us around 17.2 Kpa 2.5 Msi in
the I engthw se direction. Pultruded plates range
fromone half to two thirds of these values. FRP
rods and bars are often two to three tines stronger
than structural shapes in tension and fl exural
Properties of honeyconb menbers, sandw ch panel s and
ot her shapes made via process other than pultrusion
can vary significantly.

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

Submit docunentation showi ng FRP conposites neet the materi al

used in the design as per the applicable [ ASTM | ] test

requi renents.

conposites made via hand-| ayup] .

Submit docurentation show ng that

[ Submit sanples to permit verification testing for

properties

FRP

FRP conposites show no evi dence of

damage i ncludi ng breaks, cracks, blistering, delan nation, exposure of
conbi nati on thereof, after being subjected to ASTM D4329 or
ASTM G154 for a m ni mum of 720 hours.

fibers,

or

Al |l onabl e visual defects of FRP Conposite nembers nust neet conditions as

per ASTM D4385 for pultruded nmenbers, Level Il of ASTM D2563 for

| am nat es

or a sinilar appropriate specification for other types of FRP conposites.
Di nensi onal tol erances for pultruded conponents nust meet ASTM D3917.
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2.4.2 Structural Steel

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: If structural steel is not permitted to be
used, omit this section.

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

Use non-fracture critical steel nenbers conformng to ASTM A36/ A36N or
ASTM A992/ A992.

Use fracture critical steel nenmbers confornming to ASTM A709/ A709l, G ade
50 (F) for tenperature Zone 2 or ASTM A992/ A992l, Grade 50 with a m ni mum
average Charpy V-Notch (CVN) inpact test value of 34 N-m 25 ft-1bs when
tested at 4.4 degrees Cel sius 40 degrees Fahrenheit.

Submit variances of these suggested materials for engineering review and
subsequent approval by the Contracting O ficer or their authorized
representative.

2.4.3 St ai nl ess St eel

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: |If stainless steel is not permitted to be
used, onmit this section.

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

Use stainless steel bars and shapes conform ng to ASTM A276/ A276lv, UNS

[ S20910,] [S30400,] [S40500,] [S31600,] [ ] Condition A, hot-finished
or cold-finished, Cass C, or ASTM A564/ A564l, UNS [S17400,] [ S45000, ]
Condition A, age-hardened heat treatnent, hot-finished or cold-finished,
Class C

Submit variances of these suggested materials for engineering review and
subsequent approval by the Contracting O ficer or their authorized
representative.

2.4. 4 Al uni num

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: If aluminumis not permitted to be used, omt
this section.

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

Use al um num bars and shapes conforming to [ ASTM B209] [ ASTM B308/ B308M
|

Submit variances of these suggested materials for engineering review and
subsequent approval by the Contracting O ficer or their authorized
representative.

2.4.5 Rubber Seal s

Rk Ik kR IR Rk O ke S S R AR Rk R O o O R R R S O I S S S A

NOTE: |If fluorocarbon (Teflon) clad seals are not
used, omt paragraphs FABRI CATI ON OF RUBBER SEALS
AND TESTI NG OF RUBBER SEALS.

Rk Ik kR IR Rk O ke S S R AR Rk R O o O R R R S O I S S S A

Use [fluorocarbon (Teflon) clad rubber seals of the nold type only]

SECTION 35 20 15 Page 18



[ compounded of natural rubber, synthetic polyisoprene, or a blend of both,
and nust contain reinforcing carbon black, zinc oxide, accelerators,
anti oxi dants, vul cani zi ng agents, and plasticizers]. Submt docunentation
showi ng the seals neet the followi ng requirements prior to conmencing

wor k:

PHYSI CAL TEST TEST VALUE TEST METHOD
Tensile Strength 17.2 MPa 2500 psi (min.) ASTM D412

El ongation at Break 450 percent (mn.) ASTM D412
300 percent 6.2 MPa 900 psi (min.) ASTM D412
Dur onet er Hardness (Shore 60 to 70 ASTM D2240
Type A)

Wat er Absorption 5 percent by weight (max.) ASTM D471
Conpr essi on Set 30 percent (nmax.) ASTM D395
Tensile Strength (after 80 percent of tensile ASTM D572
aging 48 hrs) strength (min.)

The "Water Absorption" test nmust be performed with distilled water. The

washed speci men nust be blotted dry with filter paper or other absorbent

mat eri al and suspended by neans of small glass rods in the oven at a

tenperature of 70 degrees C plus or minus 2 degrees 158 degrees F plus of

m nus 4 degrees F for 22 hours plus or nminus 1/4 hour. The speci nen nust

then be renoved, allowed to cool to roomtenperature in air, and wei ghed.

The wei ght nust be recorded to the nearest 1 ng as M subscript 1 (M

subscript 1 is defined in ASTM D471). The i mersion tenperature nmust be

70 degrees C plus or minus 1 degree 158 degrees F plus of minus 2 degrees F
and the duration of imersion is to be 166 hours.

Rubber seal s nust have a fluorocarbon filmvul canized and bonded to the
sealing surface of the bulb. The filmnmust be [0.726 mmM [1.524 mj
[0.030 inch] [0.060 inch] thick Huntington Abrasion Resistant Fluorocarbon
Fil m No. 4508, or equal, and nust have the follow ng physical properties:

Tensil e strength 13.8 MPa 2,000 psi (mn.)

El ongati on 250 percent (min.)

The outside surface of the bonded filmmust be flush with the surface of

t he rubber seal and be free of adhering or bonded rubber. Strips and
corner seals nust be nolded in | engths suitable for obtaining the finish

| engths shown and with sufficient excess length to provide test specinens
for testing the adequacy of the adhesi on bond between the filmand bul b of
the seal. At one end of each strip or corner seal to be tested, the
fluorocarbon filmmust be masked during bonding to prevent a bond for a

I ength sufficient to hold the filmsecurely during testing.

Submit variances of these suggested naterials and test nethods for

engi neering revi ew and subsequent approval by the Contracting Oficer or
their authorized representative.
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2.4.6 U trahi gh Mol ecul ar Wi ght Pol yet hyl ene ( UHMAPE)

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: |If UHWAPE is not permitted to be used, omt
this section.

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

I f used, ultrahigh nolecular weight polyethylene (UHW\PE) nust conformto
the foll owi ng physical properties:

PROPERTY TEST VALUE (+/- 10 percent) |TEST METHOD

Specific gravity 0.93 g/cnB 0.034 |bs/in3 ASTM D792
(m ni mum

Tensil e strength 27.6 Mpa 4,000 psi (mnimm |ASTM D638

Dur onet er D68 (M ni mum ASTM D2240

Coefficient of friction 0.20 (maximum ASTM D1894

If the UHMAPE material is to be exposed to sunlight, the material nust be
stabilized for ultraviolet radiation via 2.5 percent carbon black or other
equi val ent stabilizer. The fabricated formmust be fromvirgin resin.

The virgin resin nust be a honmopol yner of ethylene and have an intrinsic
viscosity (1V) between 22.0 and 28.0 dl /g per ASTM D4020.

2.5 FABRI CATI ON
Fol | ow the ACVA Code for pultruded FRP conposites.
2.5.1 Drawi ngs and Specifications

Submit detail draw ngs, including fabrication drawi ngs, shop assenbly
draw ngs, delivery drawi ngs, and field installation draw ngs, conform ng

to the specified requirenents [ ] days prior to starting fabrication.
The structure design is comunicated to the Governnent through the
required submittals designated in these specifications. Al information

necessary to fabricate the structure as intended in the design is depicted
in these docunents. Denote failure critical menbers on all drawings with
t he abbreviation FC. Denote fracture critical menbers on all draw ngs
with the abbreviation FCM The notation of FC and FCM on the draw ngs
provides critical information to the Government for the structural
response of the structure. Drawi ngs nust not be reproductions of the
CGovernment furnished contract draw ngs.

2.5.2 Fabri cati on Draw ngs

Fabricati on drawi ngs nmust show conplete details of materials, dinensions,
t ol erances, connecti ons.

2.5.3 Fabri cati on Tol erances

Measur e di nensi ons by an approved neasuring system Submit the measuring
system for approval with the work plan (i.e. calibrated steel tape of
approxi nately the sane tenperature as the nmaterial being neasured). The
overal I dimensions of an assenbled structural unit nust be within the

tol erances indicated on the drawi ngs or as specified for the item of
work. \Where tolerances are not specified in other section of these
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specifications or shown, a variation of 0.8 nmr 1/32-inch is permissible in
the overall |ength of conponent nembers with both ends mlled and
conponent menbers without mlled ends nust not deviate fromthe di mensions
shown by not nmore than 1.6 nm 1/16-inch for menbers 3.7 neters 12 feet or

I ess in I ength.

.5.4 Del i very Drawi ngs

Del i very drawi ngs nust provide descriptions of nethods of delivering
conponents to the site, including details for supporting fabricated
conponents during shipping to prevent distortion or other damages.

.6 TESTS, | NSPECTI ONS, AND VERI FI CATI ONS

Submit certified material test reports with all material delivered to the
site. Tests, inspections, and verifications for materials and fabricated
items must conformto the requirenents specified.

.6.1 Cener al

Tests, inspections, and verifications for materials rmust conformto the
specified requirenents. Submit certified test reports for material tests,
with all materials delivered to the site.

.6.2 I nspection

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: This paragraph rmust be edited to fit the
proj ect.

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

I nspect shop assenbl ed conponents for accurate fit and conpliance with

di mensi onal tol erances. Sealing, guiding, and connecting surfaces nust be
i nspected to deternmine if their planes are true, parallel, and in uniform
contact w th opposing surfaces.

.6.3 Qperation Tests Prior to Installation

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: This paragraph is only applicable to slide
gates.

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

[ The operation of the shop-assenbl ed gate assenbly must be tested by
openi ng and closing the gate several times by use of the operating

machi nery. The force used to operate the gate nust be the m ni num required
to open and close the gate. Since the sill of the unenbedded gate frane is
not fully supported during the operation tests, special precaution nust be
taken to prevent the application of excessive force on the gate |eaf and
franme when the gate is closed. The operation of the lifting beam nust be
tested by engagi ng and di sengaging the lifting beam several times.

Adj ust ments nmust be made as required until operations are satisfactory as
determ ned by the Contracting Oficer or their approved representative.]

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

NOTE: The shop hydrostatic | eakage test outlined
bel ow may not be practical due to the size or head
requi renents of the gate. This test should only be
required if gate | eakage is considered a critica
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i ssue.

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

[ The gate assenbly nmust be tested hydrostatically prior to installation by
appl ying a hydrostatic pressure of | ] Mpa [ ] psi, measured at
the sill of the gate frane, to the upstreamside of the gate leaf in the
cl osed position. Under hydrostatic testing, the gate seals nust prevent
wat er | eakage neeting paragraph 2.1.2.]

PART 3 EXECUTI ON
3.1 EXAM NATI ON

Gate will be inspected when delivered to site. Wen Governnent

i nspections result in product rejection, pronptly segregate and renpve
rejected material fromthe prem ses. The Government may al so charge an
addi ti onal cost of inspection or testing when prior rejection nmakes
re-inspection or retesting necessary.

3.2 PREPARATI ON
3.2.1 Pr ot ecti on

Protect the surrounding water control structure to prevent damage during
the installation of the gate. Install tenporary water control structures
if replacing an existing gate to ensure water control is naintained.

3.3 | NSTALLATI ON

Installation nust conformto the requirenments specified. Gate and
appurtenant itens nmust be assenbled for installation in strict accordance
with the contract draw ngs, approved installation drawi ngs, and shop

mat ch- mar ki ngs. Bearing surfaces requiring lubrication rmust be thoroughly
cl eaned and lubricated with an approved | ubricant before assenbly and
installation. Subnmit certification of installation. Submt Certification
of State Product Approval

3.4 FI ELD QUALI TY CONTRCL

3.4.1 Test s

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

NOTE: The field | eakage test outlined bel ow nmay not
be practical due to the size or head requirenents of
the gate. This test should only be required if gate
| eakage is a critical issue. Consideration should
be given to the ability to apply head to the gate in
the field.

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

[ Conduct a field | eakage test including [operating the gate][renmoving and
repl aci ng stoplogs] to ensure the as-built gate nmeets the requirenents of
paragraph 2.1.2.]

3.5 CLOSEQUT ACTIVITIES

3.5.1 Denonstration and Trai ni ng

Denonstrate gate operation and provide training for [USACE] [owner]
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3.

3.

3.

[ ] enployees for a maxi mum|[8] | ] hours.

Provi de an operation and mai nt enance manual to [USACE] [owner] [ ].

.5.2 Dat a Book

Conpil e and naintain a "Data Book" throughout the duration of the
contract. The "Data Book" consists of copies of all Requests for
Information (RFI's) with CGovernment responses, Material Oders, MII
Certification Reports and Certification Letter's. Use tabs to separate
each specific itemidentified above and a Table of Contents to identify
which tab corresponds to which item The in-progress "Data Book" nust be
avai l able to the Government to review during shop inspections of the

proj ect.

VWhen final revisions have been conpl eted, prepare a "Certificate of

Conf ormance" on their conpany letterhead certifying that: 1) al

mat eri al s and worknanship included in the project were detail ed, designed,
manuf actured, tested, inspected and docunented as specified in the
contract requirenments; and 2) the requirenments of applicable codes,
standards, specifications and draw ngs have been conplied with and that

all required quality assurance docunentation verify conformance to the
contract documents have been submitted, signed by the Contractor's Quality
Control System Manager and Engi neer of Record.

Submit a draft copy of Final "Data Book" for review and approval wthin
fifteen (15) cal endar days followi ng the conpletion of fabrication
activities. Wthin thirty (30) cal endar days of receipt of the Fina
"Data Book", the Government will return one copy annotated w th any
necessary corrections. Wthin fourteen (14) cal endar days the Contractor
nmust revise the "Data Book" accordingly at no extra cost and submit the
Fi nal Copy of the Final "Data Book" including the "Certificate of

Conf ormance" to the Government. Approval and acceptance of the Fina
"Data Book" is required before final paynent to the Contractor

6 WARRANTY

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

NOTE: For USACE projects, delete the first two

subpar agraphs and utilize the tail ored option
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

6.1 Manuf acturer's Warranty

Submit all manufacturers' signed warranties to Contracting O ficer prior
to final conm ssioning and acceptance.

6.2 Contractor's Warranty for Installation

Submit contractor's warranty for installation to the Contracting Oficer
prior to final comm ssioning and acceptance.
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3.6.3 Contractor's Five (5) Year No Penal Sum Warranty
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CONTRACTOR S FI'VE (5) YEAR NO PENAL SUM WARRANTY
FOR
COVPOSI TE LOW HEAD WATER CONTROL STRUCTURE

STRUCTURE DESCRI PTI ON:

STRUCTURE NUMBER:

CORPS OF ENG NEERS CONTRACT NUMBER:

CONTRACTOR

CONTRACTOR:

ADDRESS:

PO NT OF CONTACT:

TELEPHONE NUMBER:

ONNER

ONNER:

ADDRESS:

PO NT OF CONTACT:

TELEPHONE NUMBER:

CONSTRUCTI ON' AGENT

CONSTRUCTI ON AGENT:

ADDRESS:

PO NT OF CONTACT:

TELEPHONE NUMBER:
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CONTRACTOR' S FI VE (5) YEAR NO PENAL SUM WARRANTY
FOR
COVPCSI TE LOW HEAD WATER CONTROL STRUCTURE
(conti nued)

The conposite | ow head water control structure or conponent installed on the above
named structure is warranted by [ ] for a period of [5][10][20] [____ ] years
agai nst wor kmanshi p and nmaterial deficiencies, wind danmage and structural failure
within project specified design |oads[, and | eakage exceedi ng paragraph 2.1.2]. The
conposite | ow head water control structure and conmponents covered under this warranty
includes, but is not limted to, the follow ng:

Fram ng and structural nenbers, opening nmechani sns including notors, storage racks,
accessories, trim mscellaneous closure itens, connectors, conponents, and fasteners,
and ot her system conponents and assenblies installed to enable operation of the
conposite | owhead water control structure; and itens specified in other sections of
these specifications that becone part of the conposite | owhead water control structure.

Al material and worknmanshi p deficiencies, systemdeteriorati on caused by exposure to
the el ements and/or inadequate resistance to specified service design | oads and water
| eaks nust be repaired as approved by the contracting officer.

Al material deficiencies, structural failure, and | eakage associated with the
conposite | owhead water control structure covered under this warranty nust be repaired
as approved by the contracting officer.

This warranty covers the entire cost of repair or replacenment, including all material,
| abor, and rel ated markups. The above referenced warranty commenced on the date of
final acceptance on [___ ] and will remain in effect for stated duration fromthis
dat e.

Si gned, dated, and notarized (by conpany president)

(Conpany President) (Date)

-- End of Section --
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