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SECTION 35 20 16
FABRICATED SLUICE GATES

1 PART 1
GENERAL

1.01 REFERENCES

A. The following is a list of standards which may be referenced in this Section:

1. American Water Works Association (AWWA): C561, Fabricated Stainless Steel Slide Gates.

2. ASTM International (ASTM):

a. ASTM A167, Standard Specification for Stainless and Heat-Resisting Chromium-Nickel Steel Plate, Sheet, and Strip.

b. ASTM A193, Alloy-Steel and Stainless Steel Bolting Materials for High-Temperature Service.

c. ASTM A240, Standard Specification for Heat-Resisting Chromium and Chromium-Nickel Stainless Steel Plate, Sheet, and Strip for Pressure Vessels.

d. ASTM A276, Standard Specification for Stainless and Heat-Resisting Steel Bars and Shapes.

e. ASTM A480, Standard Specification for Stainless Steel Plate, Sheet, and Strip.

f. ASTM B26, Standard Specification for Aluminum Alloy Sand Castings.

g. ASTM B584, Standard Specification for Copper Alloy Sand Castings for General Application.

h. ASTM D4020, Standard Specification for UHMW Polyethylene Molding and Extrusion Material.

i. Standard Structural Shapes.

1.02 DEFINITIONS

A. Slenderness Ratio: The ratio of the maximum unsupported stem length to the stem cross-section radius of gyration.

B. Self-Contained: The arrangement of the gate operator, supported by the gate frame, such that operating thrust loads are not applied external to the assembly.

C. Non-Self Contained: The arrangement of the gate operator such that operating thrust loads are applied external to the assembly.

1.03 SUBMITTALS

A. Comply with Section 01 33 00, Submittals.

B. Action Submittals:

1. Shop Drawings:

a. Make, model, weight, and horsepower of each equipment assembly.

b. Manufacturer’s catalog information, descriptive literature, specifications, and identification of materials of construction.

c. Detailed drawings showing the equipment fabrications and interface with other items. Include dimensions, size, and locations of connections to other work, and weights of associated equipment associated therewith.

d. Gate operator and stem calculations for each gate and service condition.

e. Gate opening and closing thrust forces that will be transmitted to the support structure with operator at extreme positions and load.

f. Performance Test Procedures.
C. Informational Submittals:

1. Manufacturer’s Certificate of Compliance.

2. Special shipping, storage and protection, and handling instructions.

3. Manufacturer’s written/printed installation instructions.

4. Routine maintenance requirements prior to plant startup.

5. Manufacturer’s Certificate of Proper Installation in accordance with Section 01 78 36, Warranties and Bonds..

6. Operation and Maintenance Data: As specified in Section 01 78 23, Operating and Maintenance Information.

7. Service records for maintenance performed during construction.
1.04 QUALITY ASSURANCE
A. Manufacturer’s Qualifications.
1. Experienced in the design and construction of the equipment specified.

2. Provide all sluice gates by the same manufacturer.

1.05 PRODUCT DELIVERY, STORAGE, AND HANDLING
A. Handling:

1. Comply with Section 01 60 00, Delivery, Storage and Handling.

2. Handle all sluice gates and appurtenances very carefully.

3. Sluice gates which are cracked, chipped, distorted or otherwise damaged or dropped will not be acceptable.

4. Protect all threads, seats, ends, etc. from damage and corrosion.

B. Storage:

1. Comply with Section 01 60 00, Delivery, Storage and Handling.

2. Store all sluice gates and appurtenances off the ground in enclosed shelter unless otherwise approved by Engineer.

2 PART 2
PRODUCTS

2.01 SUPPLEMENT

1. See supplement to this Section for additional product information.

2.02 MATERIALS

A. Stainless Steel:

1. Plate, Sheet, and Strip: ASTM A240 and A430, Type 304L.
2. Bars and Shapes: ASTM A276, Type 304L.
2.03 PERFORMANCE REQUIREMENTS

A. Leakage shall not exceed 0.05 gallon per minute per foot of gate periphery under either seating or unseating head conditions.

2.04 SLUICE GATES

A. The gate manufacturer shall furnish the specified gates as complete units, including gate and motor operated floor stand, from the manufacturer’s factory.

B. Rising stem type, upward acting for wall thimble mounting.
C. Frames:

1. Formed or extruded stainless steel construction consisting of guides, an invert member, and a top member where top closure is required. Suitable reinforcements will be provided to resist all operating loads.
2. Minimum material thickness shall be 1/4 inch.

3. Frames which are attached with epoxy anchor bolts shall be provided with bolts conforming with ICBO Report 4285 regarding number of bolts, size, and placement.

D. Seals:

1. The frames shall be equipped with seats/seals to prevent metal-to-metal contact and restrict leakage.
a. The guides of all gates shall incorporate ultra high molecular weight (UHMW) polyethylene seat/seals on both the upstream and downstream sides of the slide. Each seat/seal will be shaped to act as both a bearing surface and a seal. The top seal, where required on upward opening gates, shall be mounted on the frame and be of low friction polymer construction.

b. All upward opening gates shall contain a replaceable, flush bottom neoprene invert seal, mounted on the slide, or in the frame.

c. All seals shall be attached to the frame with stainless steel retainers and/or stainless steel bolts.

d. If required to meet the specified leakage, seal-to-slide pressure shall be adjustable by means of frame mounted wedges which do not impinge the waterway opening.

E. Slides:
1. Stainless steel construction, reinforced with angle, channel, or plate stiffeners as required to limit the deflection at maximum specified head to 1/16 inches and the maximum stress to 15,000 psi.
2. Minimum material thickness will be 1/4 inch.

3. Stem connectors shall consist of two vertical members welded to the slide. Each stem shall be bolted to the stem connector with two stainless steel attachment bolts.

4. Edge of slide shall be built up to a minimum 3 inches thickness.
F. Stems:

1. The entire stem shall be from solid stainless steel rod.
2. The stem shall have a minimum diameter of 1‑1/2 inches.

3. The threaded portion of the stem shall have rolled or machine cut acme threads polished to a 63 micro inch finish.
4. The stem shall be of a size to safely withstand without buckling or permanent distortion the stresses induced by normal operating forces.

5. The stem shall be designed to transmit in compression at least 2.5 times the output of the manual actuator with an 80 pound effort or 1.43 times the stall thrust on electric motor actuators.

6. A field adjusted threaded cast aluminum stop collar shall be provided on all stems with manual actuators to limit downward travel of the slide.

7. A field adjusted aluminum split collar upstop shall be provided on all submerged gates to limit the upward travel of the slide.

G. Stem Guides:

1. Provide stem guides as required to limit the L/r ratio of the operating stem to 200 or less.

2. Stem guides shall be provided with stainless steel wall brackets, bronze or UHMWPE bushed and adjustable in two directions.

3. Fabricate from Type 304L stainless steel.

H. Stem Covers:

1. All rising stem sluice gates shall be provided with clear lexan or butyrate stem covers.
2. The stem covers shall be properly vented and closed at the top with a plastic cap.

3. The stem covers shall be provided with field mounted mylar travel indicator strips.
I. Manufacturer and Product:

1. Whipps, Incorporated; Series 950/960 Stainless Steel Sluice Gate.

2. Or approved equal.

2.05 GATE OPERATORS (As noted on the Drawings)
A. Tee Wrench Operator

1. A tee wrench operated 2‑inch-square nut stem mounted with a 1:1 ratio or a 2‑inch-square nut gearbox mounted with a gear ratio as needed to ensure 40 pounds or less rim pull at the tee wrench under the specified operating heads. A manganese bronze lift nut shall be provided to engage the operating non-rising stem. Anti-friction bearings shall be provided to properly support both opening and closing thrusts. All components shall be totally enclosed in a cast iron weatherproof housing. Tee wrench operator shall be floor box mounted and cast iron/A36 steel fabricated wall bracket stem guide. 

2. Provide spur gear operator with extended operating nut to floor box located at grade and stem guide for extended stem. Spur gear shall engage rising stem for slide gate disc and transfer torque from extended operating stem at grade. 

B. Geared Floor Stands:

1. Crank-operated, with weatherproof housings with solid bronze lift nut.

2. Mount on high-strength cast-iron pedestal or base.

3. Maximum manual crank effort to operate gate shall not exceed 40 pounds.

4. Lift Nut: Internally threaded with Acme threads.

5. Furnish ball thrust or tapered roller bearings above and below the lift nut to support both opening and closing thrusts.

a. Grease lubrication fittings for bearings.

b. Input pinions with needle or ball bearings.

c. Mechanical seals at housing penetrations.

6. Suitable for portable electric drill operation after removal of handcrank. 

a. Furnish one adapting chuck to fit slide gate operators and to fit portable electric drill gate operators used by the OWNER. 

2.06 APPURTENANCES

A. Lifting Lugs: Furnish suitably attached for equipment assemblies and components weighing over 100 pounds.

B. Anchor Bolts: ASTM A193, Type 316 stainless steel sized by equipment manufacturer at least 1/2 inch in diameter, or as shown, and as specified in Section 05500, Metal Fabrications and Castings.

2.07 SHOP/FACTORY FINISHING

A. Shop Painting: Protection from Dissimilar Materials:

1. Coat surfaces of aluminum which will be in contact with poured concrete, masonry, carbon steel, etc.

2. Coating shall be polyamide epoxy 3 coats  4-6 MDFT each, equal to Carboline 890 Epoxy.

B. Completely cover all machined iron surfaces including drilled and tapped holes with a heavy coat of protective grease.

2.08 spare parts

A. Provide one full set of gate seals for each size of gates specified herein.

3 PART 3
EXECUTION

3.01 INSTALLATION
A. In accordance with the manufacturer’s written instructions.

B. Disassemble factory assembled gate components before installation.

C. Field mount operators after installing gates.

D. Brace thimbles internally during concrete placement.

E. Accurately place anchor bolts using templates furnished by the manufacturer.
F. Lubricate stems before operating.

3.02 FIELD QUALITY CONTROL

A. Functional Tests: Conduct on each sluice gate.

B. Performance Test:

1. Conduct on each sluice gate.

2. Perform under actual or approved simulated operating conditions.

3. Test for a continuous 3‑hour period without malfunction.

4. If any sluice gate malfunctions or does not demonstrate compliance with these specifications during testing the CONTRACTOR shall, at no additional cost to the CITY, adjust, realign, or modify units and retest if necessary, as many times as required to demonstrate compliance with these specifications during testing.
3.03 MANUFACTURER’S SERVICES

A. Provide the service of a qualified, factory-trained representative of the manufacturer to check and adjust each part of the installation before it is placed in operation. This individual shall complete a Manufacturer’s Certificate of Proper Installation in accordance with Section 01 78 36, Warranties and Bonds.
B. Training Services:

1. Training shall be performed in accordance with Section 01 79 00, Training, and as called for below.

2. The manufacturer shall provide training in the operation and maintenance for the equipment under this Section.

3. Training shall be a combination of classroom and “hands-on” instruction designed to completely familiarize operating personnel with the theory; standard operating procedures; safety features and emergency procedures; and general maintenance of all components.

4. All training shall be targeted at journeyman operators and maintenance personnel.

5. Follow-up sessions, where called for, shall be scheduled after classroom and hands-on training and after some operating time by CITY personnel.

6. Operating, Maintenance, Electrical, and Instrumentation Personnel Training:

a. Sessions: One, minimum.

b. Total Hours Per Session: Two, minimum.

1) Classroom: One, minimum.

2) Hands-on: One, minimum.

3.04 SUPPLEMENT

A. The supplement listed below, following “End of Section,” is a part of this Specification.

1. 35 20 16‑1: Sluice Gates Schedule.

END OF SECTION

	SCHEDULE 35 20 16‑1
SLUICE GATES

	Mark
	No. Req’d
	Size
WxH
	Mounting Type
	Operating Head
	Operator
Type
	CSO

	
	
	
	
	S
	U
	
	

	SG-1
	1
	15”
	Wall thimble 
	16’
	---
	Manual
2” NUT
	467

	SG-2
	1
	24”
	Wall thimble 
	16’
	---
	Manual
2” NUT
	468

	SG-3
	1
	48”
	Wall thimble 
	16’
	---
	Manual
2” NUT
	469
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