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SECTION 35 20 16. 39

HYDRAULI C SECTCR GATES
08/ 22

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 the
requirenents for the fabrication, assenbly,
delivery, and installation of sector gates and
appurtenant itens. This section was originally
devel oped for USACE Civil Wrks projects.

Certain components of a Sector Gate may be
considered fracture critical. These conponents may
i ncl ude the gudgeon hood, gudgeon anchor age,

di agonals, as well as others. AW Dl1.1 does not

i nclude provisions for fracture critical welding.
The Desi gner shoul d consi der using guide

speci fication SECTI ON 05 59 20 FABRI CATI ON OF
HYDRAULI C STEEL STRUCTURES for specifying
fracture-critical welding utilizing a Fracture
Control Plan. A Fracture Control Plan and the use
of appropriate materials and welding is required by
ER 1110-2-8157, "Responsibility for Hydraulic Stee
Structures.”

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

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

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

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S
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PART 1 GENERAL

1.1 UNI' T PRI CES

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 Section 01 20 00 PRI CE AND PAYMENT
PROCEDURES i s included in the project
specifications, this paragraph title (UNIT PRI CES)
shoul d be deleted fromthis section and the

remai ni ng appropriately edited subparagraphs bel ow
shoul d be inserted into Section 01 20 00.

Select Alternate 1 (one pay item) or Alternate 2
(two pay itens). Delete all paragraphs of Alternate

not sel ected.
EIR IR R R R S I I I I I I I I IR I R R S R I IR I IR I R I I R R I I A I I I R R I S I b R I b I IR I I I b I b b b b I I I b b b I

1.1.1 Furni shing and Installing Sector Gates and Appurtenant |tens

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

NOTE: Al ternate 1.

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

1.1.1.1 Payment

Paynment is to be made for costs associated with furnishing and installing
sector gates and appurtenant itens, which includes full conpensation for
the materials, fabrication, delivery, installation, and testing of sector
gates and appurtenant itens including gate | eaves, pintle assenblies,

hi nge assenblies, seal assenblies, [wal kways,] [bridgeways,] bunpers,
fenders, and other itens necessary for conplete installation

1.1.1.2 Unit of Measure
Unit of nmeasure: lunp sum

1.1.2 Furni shing Sector Gates and Appurtenant |temns

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: Alternate 2.

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

1.1.2.1 Paynment

Payment is to be made for all costs associated with furnishing sector
gates and appurtenant itens, which includes full conpensation for the
materials, fabrication, and delivery of sector gates and appurtenant itemns
i ncluding gate | eaves, pintle assenblies, hinge assenblies, seal
assenblies, [wal kways,] [bridgeways,] bunpers, fenders, and other itens
necessary for conplete installation.

1.1.2.2 Unit of Measure
Unit of Measure: [|unp sum

1.1.3 Installing Sector Gates and Appurtenant |tens

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: Alternate 2.
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1.1.3.1 Payment

Payment is to be made for costs associated with the installation of sector
gates and appurtenant itens, which includes full conpensation for the
conplete installation and testing of sector gates and appurtenant itens.

1.1.3.2 Unit of Measure
Unit of measure: [unp sum

1.2 REFERENCES

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 used to list the
publications cited in the text of the guide
specification. The publications are referred to in
the text by basic designation only and listed in

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

Use the Reference Wzard' s Check Reference feature
when you add a Reference ldentifier (RID) 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 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

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.

AVERI CAN VELDI NG SOCI ETY ( AWS)

AWS D1.1/D1. 1M (2020; Errata 1 2021) Structural Welding
Code - Steel
AWS D1. 2/ D1. 2M (2014; Errata 1 2014; Errata 2 2020)

Structural Welding Code - Al um num
AMERI CAN WOOD PROTECTI ON ASSOC!I ATI ON ( AWPA)

AWPA MB (2013) Brands Used on Preservative Treated
Mat eri al s

ASTM | NTERNATI ONAL ( ASTM

ASTM A27/ A27M (2020) Standard Specification for Stee
Castings, Carbon, for General Application

ASTM A36/ A36M (2019) Standard Specification for Carbon
Structural Steel
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ASTM A53/ A53M

ASTM A148/ A148M

ASTM A240/ A240M

ASTM A276/ A276M

ASTM A307

ASTM A320/ A320M

ASTM A501/ A501M

ASTM A564/ A564M

ASTM A572/ A572M

ASTM A668/ A668M

ASTM A709/ A709M

ASTM A722/ A722M

ASTM A992/ A992M

ASTM B22/ B22M

ASTM B148

ASTM D256

(2024) Standard Specification for Pipe,
Steel, Black and Hot-Di pped, Zinc-Coated,
Wl ded and Sean ess

(2020; E 2020) Standard Specification for
Steel Castings, H gh Strength, for
Structural Purposes

(2023a) Standard Specification for

Chromi um and Chrom um Ni ckel Stainless
Steel Plate, Sheet, and Strip for Pressure
Vessel s and for General Applications

(2024) 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) Standard Specification for
Hot - For med Wel ded and Seam ess Car bon
Steel Structural Tubing

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

(2021; E 2021) Standard Specification for
Hi gh-Strength Low Al |l oy Col unbi um Vanadi um
Structural Steel

(2023) Standard Specification for Steel
For gi ngs, Carbon and Alloy, for Ceneral
I ndustrial Use

(2021) Standard Specification for
Structural Steel for Bridges

(2015) Standard Specification for Uncoated
Hi gh-Strength Steel Bar for Prestressing
Concrete

(2022) Standard Specification for
Structural Steel Shapes

(2017) Standard Specification for Bronze
Castings for Bridges and Turntables

(2014) Standard Specification for
Al umi num Bronze Sand Casti ngs

(2010; R 2018) Standard Test Methods for
Determ ning the |Izod Pendul um | npact
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Resi stance of Plastics

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 astomers - Tension

ASTM D413 (1998; R 2017) Standard Test Methods for
Rubber Property - Adhesion to Flexible
Substrate

ASTM D471 (2016a) Standard Test Method for Rubber

Property - Effect of Liquids

ASTM D570 (1998; E 2010; R 2010) Standard Test
Met hod for Water Absorption of Plastics

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

ASTM D4020 (2011) U tra-Hi gh- Ml ecul ar - Wi ght
Pol yet hyl ene Mol di ng and Extrusion
Materi al s

ASTM F3125/ F3125M (2019) Standard Specification for High

Strength Structural Bolts and Assenblies,
Steel and Alloy Steel, Heat Treated, Inch
Di nensi ons 120 ksi and 150 ksi M ni mum
Tensile Strength, and Metric Di mensions
830 MPa and 1040 MPa M ni mum Tensil e
Strength

SCClI ETY FOR PROTECTI VE COATI NGS ( SSPC)

SSPC PS 9. 01 (1982; E 2004) Col d-Applied Asphalt Mastic
Pai nting Systemwi th Extra-Thick Film

1.3 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 correspondi ng subnittal

items in the text, to reflect only the subnmttals
required for the project. The CGuide Specification
techni cal editors have classified those itens that
requi re Government approval, due to their conplexity
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or criticality, with a "G" GCenerally, 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 Arny 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 Ofice; and "PO'" for Project Ofice. Codes
following the "G typically are not used for Navy
and Air Force projects.

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

Choose the first bracketed itemfor Navy and Air

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

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

Covernment approval is required for submttals 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 Government.] Subnmit the following in
accordance with Section 01 33 00 SUBM TTAL PROCEDURES:
SD- 02 Shop Drawi ngs
Fabrication Draw ngs; C[, [
Shop Assenbly Drawi ngs; C[, [ 11
Delivery Drawi ngs; C[, [
Field Installation Drawi ngs; C, |
Stress Relieving Plan; ¢, [ 11
Fracture Control Plan (FCP); ¢, |
Handl i ng Attachnents and Pick Points; C[, |
SD- 03 Product Data
Material s

Pintl e Base Anchor Frame

Pintl e Base
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1

1

1

Hi nge Assenbly Enbedded Anchorages
SD- 04 Sanpl es
Materials; ¢, [ 11
SD- 06 Test Reports
Tests, Inspections, and Verifications
4 QUALI TY ASSURANCE
4.1 Qualification of Welders

Provi de qualification of welders and wel di ng operators conformng to the
requi renents of Section 05 50 14 STRUCTURAL METAL FABRI CATI ONS

.5 DELI VERY, STORAGE, AND HANDLI NG

Perform delivery, handling, and storage of materials and fabricated itens
in accordance with the requirements specified [herein and] in Section

05 50 14 STRUCTURAL METAL FABRI CATIONS. [Unload material and equi pnent
delivered to the site as approved by the Contracting Officer. Verify the
condition and quantity of the itens delivered and acknow edge recei pt and
condition thereof in witing to the Contracting Officer. |f delivered
items are damaged or a shortage is determned, notify the Contracting
Oficer of such in witing within 24 hours after delivery.]

5.1 Rubber Seal s

Store rubber seals in a place which permts free circulation of air

mai ntai ns a tenperature of 20 degrees C 70 degrees F or less, and prevents
t he rubber from being exposed to the direct rays of the sun. Keep rubber
seals free of oils, grease, and other materials which would deteriorate
the rubber. Do not distort rubber seals during handling.

PART 2 PRODUCTS

2.

2.

1  SYSTEM DESCRI PTI ON
1.1 Desi gn Requi renents

Submit detail draw ngs, including fabrication drawi ngs, shop assenbly
draw ngs, delivery drawi ngs, and field installation draw ngs, conform ng
to the requirenents specified herein and in Section 05 50 14 STRUCTURAL
METAL FABRI CATI ONS

1,101 Fabri cation Draw ngs

Show on the fabrication draw ngs conplete details of materials,
t ol erances, connections, and proposed wel di ng sequences which clearly
differentiate shop welds and field welds.

.1.1.2 Shop Assenbly Drawi ngs

Show on the shop assenbly draw ngs details for connecting the adjoining
fabricated components in the shop to assure satisfactory field
installation.
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2.

2.

1.1.3 Del i very Drawi ngs

Show on the delivery draw ngs descriptions of nethods of delivering
conponents to the site, including details for supporting fabricated
conponents during shipping to prevent distortion or other damages.

.1.1.4 Field Installation Draw ngs

Provide field installation drawi ngs showing a detail ed description of the
field installation procedures. Include in the description the |ocation
and net hod of support of installation and handling equi pnent; provisions
to be taken to protect concrete and other work during installation; nethod
of mai ntaining conponents in correct alignnment; plan for prestressing

hi nge bracket anchors, to include descriptions of connections, riggings,
anchor ages, and neasuring equi prent; methods for installing pintle and

hi nge assenblies, including checking and maintaining alignments during
concreting; and nethods for installing other appurtenant itens.

.2 VATERI ALS

Submit system of identification which shows the disposition of specific
| ots of approved materials and fabricated items in the work, before
conpl etion of the contract; and materials orders, materials |lists, and
materials shipping bills in confornance with the requirenments of Section
05 50 14 STRUCTURAL METAL FABRI CATI ONS

2.1 Met al s

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

NOTE: Consider the use of ASTM A709/ A709M steel for
fabrication of all steel conponents. A709 naterial
is available in 36 and 50 ksi and provides inproved
t oughness and maximumyield to tensile ratios to
ensure ductil e performance.

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

Ensure structural steel, steel forgings, steel castings, stainless steel
bronze, al um num bronze, and other netal materials used for fabrication
conformto the requirenents shown and specified herein and in Section
05 50 15 CIVIL WORKS FABRI CATI ONS

.2.1.1 Structural Steel Shapes

[ ASTM A36/ A36N] [ ASTM A572/ A572N] [ ASTM A709/ A709N] [ ASTM A992/ A992M] .

.2.1.2 Structural Steel Plates

[ ASTM A36/ A36N] [ or ][ ASTM A572/ A572l, Grade 50][or][ ASTM A709/ A709V,
Grade 50].

.2.1.3 St eel Pipe

[ ASTM A53/ A53l, Type S, Grade B, seanl ess, black, nornmal size and wei ght
class or outside dianeter and nom nal wall thickness as shown, [plain]
[threaded] [threaded and coupl ed] ends.] [ASTM A501/ A501lN, seam ess,
out si de di ameter and nomi nal wall thickness as shown.]
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ASTM A148/ A148N, G ade

not exceedi ng 0.35 percent,

2.2.1.4 St eel Castings

ASTM A27/ A27N, Grade | ], Cass | ]; or

[ 1.
2.2.1.5 St eel Forgi ngs

ASTM A668/ A668l, C ass | ], carbon content

and chenical conposition which results in satisfactory weldability.
2.2.1.6 Hi gh-Strength Steel Bar

ASTM A722/ A722V, Type [ ], and conplying w

requi renents.

.2.1.7

ASTM A276/ A276l, UNS [S 20910,] [S 30400,] [S 40500,]

St ai nl ess St eel

Bars and Shapes

th all supplenentary

Condi tion A,

hot -fini shed or cold-finished, Class C, or ASTM A564/ A564l, UNS [S 17400, ]

[ S 45000,] Condition A, age-hardened heat treatnent,

cold-finished, Cass C

.2.1.8

ASTM A240/ A240V, UNS [S 20910,] [S 30400,] [S 40500, ].

hot-rol ling, anneal
Provi de sheet and st

.2.1.9 Bronze Casti

St ai nl ess St eel

Pl ate, Sheet, and Strip

ng or heat-treating, and bl
rip with No. 1 finish.

ngs

ASTM B22/ B22l, Copper Alloy UNS No. C91300.

.2.1.10

ASTM A148/ A148l, Copper Al loy UNS No. [

. 2.2 Rubber Seal s

Al umi num Bronze Castings

1.

hot-fi ni shed or

Fi ni sh plates by
ast - cl eani ng or pickling.

Provi de rubber seals that are [fluorocarbon (Teflon) clad rubber seals of

the nold type only,
pol yi soprene, or
zi nc oxi de,
pl asti ci zers.

a bl end of both,
accel erators,

and] conpounded of natura
and contain r
anti oxi dants, vul cani

rubber, synthetic
ei nforci ng carbon bl ack
zi ng agents, and

2.2.2.1 Physi cal Characteristics
Ensure seal s exhi bit physical characteristics that meet the foll ow ng
requirenents:
PHYSI CAL TEST TEST VALUE TEST METHOD SPECI FI CATI ON
Tensile Strength 20.7 MPa3,000 psi (mn.) ASTM D412
El ongati on at Break 500 percent (min.) ASTM D412
300 percent Modul us 6.9 MPal, 000 psi (mn.) ASTM D412
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PHYSI CAL TEST TEST VALUE TEST METHOD SPECI FI CATI ON
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, Method B
Tensile Strength (after 80 percent tensile strength |ASTM D572

aging 48 hrs) (mn.)

Performthe "Water Absorption" test using distilled water. Blot the
washed specinmen dry with filter paper or other absorbent material and
suspended by means of small glass rods in the oven at a tenperature of 70
degrees C plus or mnus 2 degrees for 22 plus or minus 1/4 hour. Renpbve
the specinen and allow to air cool to roomtenperature, and weigh the
speci men. Record the weight the nearest 1 ng as M subscript 1 (M
subscript 1 is defined in ASTM D471). Ensure the imrersion tenperature is
70 degrees C plus or minus 1 degree and the i mersion duration is at | east
166 hours.

[2.2.2.2 Fabricati on of Rubber Seals

Provi de rubber seals with a fluorocarbon filmthat is vul canized and
bonded to the sealing surface of the bulb. Ensure the filmthickness is
[0.762] [1.524] mr [0.030] [0.060] inch and is Huntington Abrasion
Resi st ant Fl uorocarbon Fil m No. 4508, or equal, and has the follow ng
physi cal properties:

Tensil e strength 13.8 MPa2,000 psi (mn.)

El ongati on 250 percent (min.)

Flush the outside surface of the bonded filmw th the surface of the
rubber seal and ensure it is free of adhering or bonded rubber. Mld
strips and corner seals in lengths suitable for obtaining the finish

| engt hs 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, mask the
fluorocarbon filmduring bonding to prevent a bond for a length sufficient
to hold the filmsecurely during testing.

12.2.3 Bunpers and Fenders

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: Designer should consult ERDC-CERL TR-17-37
"Material Selection for Bunmpers and Fenders for Lock
Gates and Guidewal | s" prior to specifying Bunpers
and Fenders. The designer needs to evaluate the
specifics each installation prior to selecting a
material. Selection should be based on relative
merit in terms of selection criteria such as first
cost, frequency and duration of |ock closures for
repairs, ability to protect the gate, ability to
survive inpact(s), weather resistance,

nmai ntai nability and aestheti cs.
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Provi de rubber bunpers and fenders designed specifically for a marine
envi ronnent .

.2.3.1 HDPE Bunpers and Fenders

Provi de H gh Density Pol yet hyl ene (HDPE) fenders that are | ] in

color, [with four (25cnl in) diameter fiberglass bars enbedded in the
fender cross section]. Ensure provided fenders include an ultraviol et
stabilizer. Provide fenders with actual dinensions of | ] by [ 1 (
cmin).

.2.3.2 Ti mber Bunpers and Fenders

Provi de tinber fenders and bumpers conform ng to [ Dougl as Fir/Dougl as
Fir-Larch] [No. 2 southern yellow pine], structural grade, dressed
surfacing, pressure treated with waterborne preservative. Cut, bevel ed, or
bored fenders as required before pressure treatnent. Ensure all waterborne
preservative treatnent used is in accordance with AWPA Standard to the
requi renents of Use Category [UCAC for Fresh Water Use] [UCS5C for Salt

Wat er Use], except that chromated zinc chlorides,

pent achl or ophenol - ammoni acal systens, and al kyl anmoni um conpounds are not
al  owed. Ensure the producer brands each piece of treated |unber or tinber
in accordance with AWPA M5. It is the Contractor's responsibility to
ensure the quality of treated wood products conplies with this

speci fication.

.2.3.3 UHMNM PE Bunpers and Fenders

Provi de conposite section fender pads fabricated fromultra-high nol ecul ar
wei ght pol yethyl ene (UHMWMPE) plastic on top of a rubber or synthetic
rubber backing. Ensure the final cross section conplies with the

di mensi onal requirements shown on the drawi ngs. Ensure the | engths of
fenders and bolting patterns also conply with the contract draw ngs. Cut
and bevel the ultra-high nolecul ar weight polyethylene material to the
cross-sectional dinmensions shown on the drawi ngs. Provide bunpers and
fenders that are yellowin color. Ensure the UHWMPE is nanufactured with
a maxi mum of 50 percent regenerated material; and with a nol ecul ar wei ght
of 3,000,000 to 5,000,000, in accordance with ASTM D4020, conpression

nol ded, stress relieved, and including an ultraviol et manufactured by
Solidur Plastics Conmpany, 200 Industrial Drive, Rte. 66 North, Delnmont, PA
15626, or "ULTRA FEND' as nanufactured by Utra-Poly, Inc., 2926 South
Steel Street, Tacomm, WA 98409 Physical characteristics of the UHMMPE are
required to nmeet the foll ow ng:

a. Static Coefficient of Friction to Steel (Dry) - less than 0.25
b. Specific Gavity - greater than 0.92 (ASTM D792)
c. Water Absorption - do not show water absorption under |long term
i mersion (ASTM D570)
d. lzod Inmpact - fender nust exhibit a non-breaking condition under |zod
type inpact test (ASTM D256)
e. Tensile Strength - mninmmbreak tensile strength of 4,000 psi (
ASTM D638)
f. Hardness - 65-70 Duronmeter (ASTM D2240)

Provi de extruded rubber backing materials conpounded of natural or

synthetic polyisoprene or a blend of both and ensure it contains
rei nforcing carbon bl ack, zinc oxide, accelerators, antioxidants,

SECTION 35 20 16.39 Page 13



vul cani zi ng agents,

and pl asticizers.

PHYSI CAL TEST TEST VALUE SPECI FI CATI ON

Tensile Strength 3,000 psi (mn.) ASTM D412

El ongati on at Break 450 percent (min.) ASTM D412

300 percent Modul us 900 psi (mn.) ASTM D412

Dur onet er Hardness (Shore 60- 70 ASTM D2240

Type A)

Wat er Absorption 5 percent by Weight (Max.) ASTM D471

Conpr essi on Set 30 percent (Max.) ASTM D395

Tensile Strength (after 80 percent (Mn.) ASTM D572

aging 48 hr.)

* Performthe "Water Absorption" test with distilled water
washed specinmen dry with filter

suspended by nmeans o
degrees C plus or
t he speci nen,
speci men. Record th
subscript 1 is defin
70 degrees C plus or
Fol | ow t he nethod of

allow to cool

paper or ot her

f small

e wei ght to the nearest
ed in ASTM D471).
m nus 1 degree.
attachi ng the rubber

i ndi cated on the contract draw ngs.

2.2.4 Asphalt
SSPC PS 9. 01.
2.3  MANUFACTURED UN
Ensure bolts, nuts,
WORKS FABRI CATI ONS
2.3.1 Bol t s,

Ensure hi gh-strength
Grade A325, [hot-dip

Masti c

washers,

TS

screws and ot her

Nut s and Washers

bolts, nuts,
gal vani zed] .

absor bent
glass rods in the oven at a tenperature of 70
m nus 2 degrees for 22 plus or
to roomtenperature in air,
1 ng as M subscri pt
Ensure the i mersion tenperature is
Performthe imrersion for
backing to the structure as

m nus 1/4 hour.

nuts,

Bl ot the
mat eri al and

and wei gh the
1 (M

manuf actured units conform
with the requirenents shown and specified and in Section 05 50 15 CIVIL

and washers conformto ASTM F3125/ F3125N
Ensure bolts,

st uds,

Renmove

166 hours.

stud bolts

and bolting naterials other than high-strength conformto ASTM A307, Grade
A, [hot-dip gal vani zed] or ASTM A320/ A320lv, [Ferritic Steel, Gade

[ 1] [Austenitic Steel, Gade | ], Cass | 1]. Use bolts M6

1/2 inch and I arger that have hexagon heads. Ensure the finished shank of
bolts is long enough to provide full bearing. Use washer with bolts that

conformto the requirenents specified in the applicable specification for

bol t s.

. 3.2 Screws

Provi de screws of the type indicated on the draw ngs.
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2.

2.

2.

4 FABRI CATI ON
4.1 Structural Fabrication

Ensure structural fabrication conforns with the requirenents shown and
specified herein and in Section 05 50 14 STRUCTURAL METAL FABRI CATI ONS
Shop-fabricate the conponents of the materials specified and shown.

Ensure di mensional tol erances are as specified and shown. Place splices
only where shown or approved. Bore pin holes in conponents after welding,
strai ghtening, stress-relieving, and threading operations are conpl et ed.
Strai ghten brackets, eye bar sections, and other conponents requiring
strai ghteni ng by nethods which will not damage the naterial. Press-fit
bronze bushi ngs with supporting conponents. Provide bolt connections,

| ugs, clips, or other pick-up assenbly devices for conponents as shown and
requi red for proper assenbly and installation. Mke provisions for the
installation of appurtenances as required.

Provi de detail draw ngs, including fabrication drawi ngs, shop assenbly
drawi ngs, delivery drawi ngs, and field installation draw ngs, conform ng
to the requirenents specified and in Section 05 50 14 STRUCTURAL METAL
FABRI CATI ONS

4.2 Vel di ng

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

NOTE: List applicable welds requiring radi ographic
exani nati on.

NOTE: Specification Section 05 50 14 STRUCTURAL
METAL FABRI CATI ONS i ncl udes wel ds subjected to

U trasonic Testing (UT), Dye Penetrant Testing (PT)
and Magnetic Testing (MI. AW Dl1.1 does not
specify nondestructive testing of any conpl eted
wel d. Designer nust take this into account and
speci fy any Nondestructive Testing (NDT)

requi renents as well as specifying which welds are
to be subjected to nondestructive testing.

The designer is to consider whether any conmponents
included are likely to be fracture critical

Fracture critical conponents should be identified as
requiring fabrication in accordance with a Fracture
Control Pl an.

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

Ensure wel ding conforns to the requirements of AWS D1.1/DL1. 1N

AWS D1.2/D1.2lN, the requirenents specified herein and in Section 05 50 14
STRUCTURAL METAL FABRI CATIONS. Provide welds of the types shown on the
contract drawi ngs and approved detail drawi ngs. Radiographic exam nation
is required on the major shop and field welds of the type and | ocation

i ndi cated on the drawi ngs and as follows: | ]. Welds which have been
designated to receive radi ographic exam nation and are found to be

i naccessible to a radiation source or film or are otherw se so situated

t hat radi ographi c examination is not feasible may be exanmi ned, with
witten approval, by dye penetrant, magnetic particle tests, or ultrasonic
tests. Al conponents are to be stress-relief heat treated after welding
where shown. Perform stress-relieving of conponents prior to the
attachment of m scell aneous appurtenances. Submit a Stress Relieving Plan
for approval which follows the mninumrequirenments for thermal stress
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relief in accordance with AW D1.1.[Stress-relief heat treat al

conponents after wel ding where shown. Perform stress-relieving of
conponents prior to the attachnent of m scell aneous appurtenances.][ Refer
to Specification SECTION 05 50 14 STRUCTURAL METAL FABRI CATI ONS for
nondestructive testing requirements.][Submt a Fracture Control Plan (FCP)
for fracture critical conponents.]

.4.3 Bol t ed Connecti ons

Conformto the requirenents specified in Section 05 50 14 STRUCTURAL METAL
FABRI CATI ONS

.4.4 Machi ne Wor k

Conformto the requirenents specified in Section 05 50 14 STRUCTURAL METAL
FABRI CATI ONS

.4.5 M scel | aneous Provi si ons

Conformto the requirenents specified and in Section 05 50 14 STRUCTURAL
METAL FABRI CATI ONS

.4.6 Fabri cati ons

Submit approved sanples, prior to use of the represented materials or
items in the work. Provide full size, conplete sanples of standard and
shop fabricated itens as required for installation in the work. Approved
sanmples may be installed in the work provi ded each sanple is clearly
identified and its |location recorded. Ensure fabrications conformto the
foll owi ng requirenents.

.4.6.1 Gat e Leaf

Fabricate the gate | eaf of wel ded nmenbers except for bolted
appurtenances. Include in the gate |eaf construction a pintle socket,
pi pe colum, and hinge pin housing integrally franed with horizontal and
vertical trusses supporting vertical ribs faced with a continuous skin
plate. Construct the pintle socket of cast steel conforming to

ASTM A27/ A27N. Press-fit pintle socket with bronze bushing conform ng
ASTM B22/ B22N. Ensure all bearing surfaces of the bronze bushing have a
truly hem spherical 0.4 mcroneter 16 microinch finish. Fabricate the
pi pe colum to conformto [ ASTM A53/ A53N [ ASTM A501/ A501N]. Fabricate

t he hinge pin housing of [cast steel conforming to ASTM A27/ A27N]
[structural steel conformng to ASTM A36/ A36N]. Fabricate trusses and
vertical ribs of structural steel conforming to ASTM A36/ A36N. Ensure
skin plate conforns to [ ASTM A36/ A36N] [ ASTM A572/ A572N, Grade 50,].
Shop-fabricate the gate leaf. Obtain approval prior to shop-fabricating
gate leaf in separate segnents to facilitate handling and shipping. Show
segnenting plan on approved detail draw ngs. Ensure such segnents are
constructed to pernmit easy field-assenmbly with as few sections as
practicable to mnimze the nunber of joints to be field-welded. Ensure
the overall height of the gate |eaf does not vary fromthe nonm na

di mrension or differ fromthe mating gate | eaf by nore than 6 mv 1/4 inch
Ensure the surfaces of the vertical ribs to which skin plates are to be
wel ded do not vary froma true plane by nore than 5 mr 3/16 inch. Ensure
t he outside surfaces of skin plates welded to the vertical ribs do not
vary froma true plane by nore than 5 mr 3/16 inch. Locate splices in
skin plates only where shown or approved. [In addition to welds
specifically indicated on the drawi ngs for nondestructive testing, include
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non-destructive testing for | ] percent of the welds in the [hinge pin
housing] [joints between trusses and pintle socket] [joints between
trusses and hinge pin housing] [joints between vertical webs and skin
plate] [and] skin plate. GObtain Contracting Oficer's approval for the

| ocation of these additional welds for testing.] Provide the gate |eaf
conplete with pintle assenbly, hinge assenbly, seal assenbly, and ot her
appurtenant conponents as required for conplete installation as specified
and shown.

.4.6.2 H nge Assenbly

The hinge assenbly consists of hinge bracket support anchor frane, hinge
bracket support, hinge bracket, and hinge pin. Provide hinge bracket
support anchor franme as a wel ded structural steel frane with high strength
anchor bolts conformng to ASTM A722/ A722\v for prestressed anchorage of

t he hinge bracket support. Ensure hinge bracket support and hi nge bracket
are fabricated of [cast steel conforming to ASTM A27/ A27N] [structura
steel conformng to ASTM A36/ A36N]. Fit the hinge pin barrel section of
the hinge bracket with [a stainless steel collar conformng to

ASTM A564/ A564N and] [a bronze bushing conform ng to ASTM B22/B22N] [an

al um num bronze bushi ng conform ng to ASTM B148]. Fabricate the hinge pin
of [forged steel conform ng to ASTM A668/ A668N] [ stainless stee

conform ng to [ ASTM A276/ A276N] [ ASTM A564/ A564N]]. [In addition to welds
specifically indicated on the drawi ngs for nondestructive testing, perform
nondestructive testing on [ ] percent of the welds in the hinge
assenbly components. Obtain the location of these additional welds for
testing fromthe Contracting Officer.] [Stress-relieve the wel ded hinge
assenbly components by heat-treating after all welding is conpleted.
Perform stress-relieving prior to machining.]

.4.6.3 Pintle Assenbly

The pintle assenbly consists of pintle base anchor frame, pintle base,
pintl e socket seal retainer ring assenbly, pintle, and pintle socket which
are integral conponent of the gate leaf. Fabricate pintle base anchor
frane as a welded structural steel frame [with high strength anchor bolts
conform ng to ASTM A722/ A722N for prestressed anchorage of the pintle
base]. Fabricate the pintle base of [cast steel conformng to

ASTM A27/ A27N] [structural steel conforming to ASTM A36/ A36N]. Fabricate
the pintle of [cast alloy steel] [forged alloy steel with bearing surfaces
of corrosion-resisting steel deposited in weld passes to a thickness of
not less than 3 mr 1/8 inch and nmachi ned the required shape]. Finish the
pintle ball pintle with a 0.4 microneter 16 microinch finish and that is
fitted into the bushing of the pintle socket by scraping the bushing until
uni formcontact is attained over the entire bearing surface as determ ned
by testing with carbon paper or other approved coloring. Match-mark the
pintle ball with the bushing when fitted and so erected in the field.

.4.6.4 Seal Assenblies

Provi de seal assenblies consisting of rubber seals, stainless stee
retai ner and spacer bars, and fasteners. Ensure rubber seals are
continuous over the full length. Fit and drill seals accurately fitted
and drilled for proper installation. Drill bolt holes drilled in the
rubber seals by using prepared tenplates or the retainer bars as
tenplates. Fully nold splices in seals to develop a mninmumtensile
strength of 50 percent of the unspliced seal, and only at |ocations
shown. Shop vul canize all splices. Locate vul canized splices between
nol ded corners and straight |lengths as close to the corners as
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practicable. Bevel splices on a 45 degree bevel related to the

"thi ckness" of the seal. Finish the surfaces of splices snmooth and free
of irregularities. Field-splice stainless steel retainer bars only where
shown and machi ne-finished themafter splicing.

2.4.6.5 Appurtenant Itens

Ensure seal plates, seal shapes, pintle socket seal retainer ring
assenbly, bunpers, fenders, [wal kways,] [bridgeways,] and ot her
appurtenant itenms conformto details specified and shown.

2.4.7 Shop Assenbly

Ensure shop assenbly requirenents for sector gates and appurtenant itens
are as shown and specified herein and in Section 05 50 14 STRUCTURAL METAL
FABRI CATI ONS. Compl etely shop assenbl e sector gates and appurtenant

items, unless otherw se approved, to assure satisfactory field
installation. Fit and bolt adjoining conponents together to facilitate
field connections. Carefully preserve the natch-narking of unassenbl ed
itenms until the itens are assenbled. Cover nating surfaces and machi ned
surfaces with a rust preventive until assenbly. Shop-weld assenbl ed
conponents in their final positions as much as delivery and field
installation conditions will permt. Fit and drill rubber seals to match
the seal retainers, match-marked, and renoved for shipnment. Perform shop
assenbly and di sassenbly in the presence of the Contracting Oficer unless
ot herwi se approved. Contractor's responsibilities under this contract are
unaffected by the presence of the Contracting Oficer

2.5 COVPONENTS
2.5.1 Cat hodi ¢ Protection System

conformthe cathodic protection systemto Section 26 42 19.10 CATHODI C
PROTECTI ON SYSTEMS (| MPRESSED CURRENT) FOR LOCK M TER GATES.

2.5.2 Qperating Machinery

Conf orm operating machinery to Section 35 01 41. 00 10 ELECTROVECHANI CAL
OPERATI NG MACHI NERY FOR LOCKS AND DANMS

2.6 TESTS, | NSPECTI ONS, AND VERI FI CATI ONS

Submit certified test reports for nmaterial tests, with all naterials
delivered to the site

2.6.1 Cenera
Ensure tests, inspections, and verifications for naterials conformto the
requi renents specified and in Section 05 50 14 STRUCTURAL METAL
FABRI CATI ONS

[2.6.2 Testing of Rubber Seals

EE R 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 S R R S R R R

NOTE: |If fluorocarbon (Teflon) clad seals are not

used, delete this paragraph
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

Test the fluorocarbon filmof rubber seals for adhesion bond in accordance

SECTION 35 20 16.39 Page 18



with ASTM D413 using either the nmachi ne nmethod or the deadwei ght nethod

Cut a 25 mr 1 inch long piece of seal

fromthe end of the seal which has

been nasked and subjected to tension at an angl e approximately 90 degrees

to the rubber surface.

Ensure there is no separation between the

fluorocarbon filmand the rubber when subjected to the foll owi ng | oads:

THI CKNESS OF FLUOROCARBON
FI LM

MACHI NE METHOD AT 50 MwR
I NCHES PER M NUTE

DEADVEI GHT METHOD

1.524 m®. 030 inch

13.6 kg per 25 nm30 pounds
per inch width

13.6 kg per 25 nm30 pounds
per inch width

0.726 mmD. 060 i nch

13.6 kg per 25 nm30 pounds
per inch width

13.6 kg per 25 nm30 pounds
per inch width

] PART 3 EXECUTI ON

3.1 | NSTALLATI ON

Installation per the requirements specified herein and in Section 05 50 14
STRUCTURAL METAL FABRI CATI ONS. Assenble niter gates and appurtenant itens
for installation in strict accordance with the contract draw ngs, approved
installation drawi ngs, and shop mat ch-marki ngs. Thoroughly cl ean and

| ubricate bearing surfaces requiring lubrication with an approved

| ubricant before assenbly and installation. Ensure conponents to be
field-wel ded are placed in correct alignnent before welding is commenced.
Desi gn and submit Handling Attachnents and Pick Points required to be
added to any specified itenms herein prior to installation

1.1 Enbedded Metal s

Accurately install sill assenblies, seal plates, franes, bases and ot her
enbedded netal items required for proper and conmplete installation to the
al i gnment and grade required to ensure accurate fitting and matchi ng of
conponents. Prinmer coat all enbedded netals with the required paint on
all surfaces prior to installation in concrete forns. |Install anchors for
enbedded netals as shown. Attach itens requiring two concrete pours for
installation to the enbedded anchors after the initial pour, adjusted to

t he proper alignment, and concreted in place with the second pour. Gind
snooth welded field splices in sealing surfaces of enbedded itens.

1.2 Hi nge Assenbly Enbedded Anchorages

Submit record of the prestressing of hinge bracket anchors i mediately
after conpletion of the prestressing operations. Accurately align, |evel,
and rigidly block in place the hinge assenbly enbedded anchorages

consi sting of the hinge bracket support anchor frane and attached hinge
bracket support anchor bolts in a nanner to prevent displacenent before
concrete is placed. Coat hinge bracket support anchor bolts with asphalt
mastic prior to the placement of first-pour concrete. Connect the hinge
bracket support to anchor bolts and enbed i n second-pour concrete.
Prestress anchor bolts as shown on contract draw ngs and approved field
installation drawings after the concrete has attained the specified
strength. Compile and submit a record of the prestressing operations to
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the Contracting O ficer.

3.1.3 Pintl e Base Anchor Franme and Pintl e Base

EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O
NOTE: Design options provided in this paragraph
consi st of the pintle base bearing directly on an
anchor frame enbedded i n second-pour concrete and
anchored with bolts enbedded in first-pour concrete,
the pintle base bearing directly on second- pour
concrete and anchored with bolts attached to an
anchor frame enbedded in first-pour concrete, and
the prestressing of pintle base anchor bolts when
attached to an anchor frane enbedded in first-pour

concrete.
B R R R

[ Enbed anchor bolts for the pintle base anchor franme in first-pour
concrete. Submit record of the prestressing of the pintle base anchors
i mediately after the prestressing operations are conpleted. Attach the
pintl e base anchor frame to the anchor bolts, align, |evel, and bl ock
rigidly to prevent displacenment, and enbedded i n second-pour concrete.
Bolt pintle base to the pintle base anchor frame.] [Enbed pintle base
anchor frame in first-pour concrete. Attach pintle base to the pintle
base anchor bolts extending fromthe enbedded anchor frame, align, |evel,
block rigidly to prevent displacenent, and enbed in second- pour
concrete.] [Prestress pintle base anchor bolts as shown on contract
drawi ngs and approved field installation drawings. Conpile and submt a
record of the prestressing operations.] Allow concrete pours to set for
72 hours and ensure the specified strength has been attai ned before any
| oading is applied.

3.1.4 Pintle

Thor oughly cl ean the surfaces of the pintle base prior to installing the
pintle. Set the pintle shaft in the pintle base and secure by
| ock-bol ting.

3.1.5 Gat e Leaf

Fi el d-assenbl e gate | eaf conponents not assenbled in the shop as required
for installation. Attach pintle socket seal retainer ring assenbly to the
pintle socket and coat the pintle ball with grease prior to setting the
gate leaf in place. Tap pintle grease pipes into pintle bushing in
correct register with bushing grease grooves. Flush grease pipes prior to
connecting to bearings. Take all necessary precautions to avoid distortion
of the gate |eaf or any component parts. Exercise special care during
installation to prevent any sag of the sector gate |eaf due to conpression
of bl ocking or other causes.

3.1.6 H nge Bracket and Hinge Pin

Attach the hinge bracket to the hinge bracket support after the gate |eaf
has been set in place. Insert the hinge pin to connect the hinge pin
barrel of the hinge bracket to the hinge pin housing of the gate |eaf.

Adj ust the hinge bracket so that the center of the hinge pinis in
vertical alignment with the center of the pintle and each gate | eaf sw ngs
wi t hout interference and any point on the noving gate leaf remain in a

pl ane t hroughout the range of movenent.
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3.1.7 Pai nti ng

Pai nt exposed parts of gates and appurtenances, except machi ned surfaces,
corrosion-resi stant surfaces, surfaces of anchorages enbedded in concrete,
[cathodic protection system anodes,] and ot her specified surfaces as
specified in Section 09 97 02 PAINTING HYDRAULI C STRUCTURES

3.1.8 Seal Assenblies

Install rubber seal assenblies after the enbedded netal conponents have
been concreted in place and the gate installation, including painting,
conpl eted. Fasten the rubber seals securely to netal retainers. Before
operating the gates, apply a suitable lubricant to the rubber seal rubbing
pl ates to protect the rubber

3.2 FI ELD QUALI TY CONTRCL

Non- Destructive Testing of field welds is required to neet the sane
quality control requirenments as shop-wel ded conponents.

3.3  SYSTEM START- UP
3.3.1 Trial Operation

After conpletion of the gate installation, conduct an exam nation of the
gates in the presence of the Contracting O ficer for final acceptance.
First examine the gates to determ ne whether or not the workmanship
conforms to the specification requirenents. Operate the gates fromthe
fully-opened to the fully-closed position a sufficient nunber of times to
denonstrate to the Contracting Oficer's satisfaction that all parts are
functioning properly. The workmanship in the fabrication and installation
of gates is the result in a condition where when the gates are in the

cl osed position watertight barrier is forned across the opening. The
contractor is required to make all repairs or replacenments to correct
defects, as determ ned by the Contracting Officer, at no cost to the
Covernnment. Repeat the trial operation after defects are corrected

Prior to final acceptance of the gates, provide tenporary restraints to
prevent unauthorized operation of the gates.

3.4 PROTECTI ON

Protect finished work in confornance with the requirenents of Section
05 50 14 STRUCTURAL METAL FABRI CATI ONS

-- End of Section --
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