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Heat Shrink THeat Shrink Tubingubing
Provides a corrosion protected seal when connecting smooth or corrugated segments.

Hot Dip GalvanizingHot Dip Galvanizing
The zinc serves as a sacrificial metal, corroding preferentially to the steel.  Galvanized tie rods have

excellent bond characteristics to grout or concrete and do not require as much care in handling as
epoxy coating.  However, galvanization of tie rods is generally more expensive then epoxy coating and
often has greater lead time.  Hot dip galvanizing bars and fasteners should be done in accordance with
ASTM A-153.  Typical galvanized coating thickness for steel bars and components is between 3 and 4
mils.  High strength steel bars should always be mechanically cleaned (never acid washed) to
avoid problems associated with hydrogen embrittlement.

Epoxy CoatingEpoxy Coating
Fusion bonded epoxy coating of steel bars to help prevent corrosion has been successfully

employed in many applications because of the chemical stability of epoxy resins. Epoxy coated bars
and fasteners should be done in accordance with ASTM A-775.  Coating thickness is  generally spec-
ified between 7 to 12 mils. Epoxy coated bars and components are subject to damage if dragged on
the ground or mishandled.  Heavy plates and nuts are often galvanized even though the bar may be
epoxy coated since large heavy components are difficult to protect against abrasion in the field.  Spray
epoxy coating is often used in the field for repairing nicked or scratched epoxy surfaces.

Pre-Grouted BarsPre-Grouted Bars
Cement Grout filled corrugated polyethylene tubing is often used to provide an additional barrier

against corrosion attack in highly aggressive areas such as in tidal zones.  These anchors are often
referred to as MCP or Multiple Corrosion Protection anchors.  The steel bars are wrapped with a fac-
tory centralizer then placed inside of the polyethylene tube where they are then pre-grouted.   When
specifying couplings with MCP tie rods, verify coupling locations with a Williams representative.

Extruded PolyethyleneExtruded Polyethylene
High density polyethylene is tightly bonded to the anchor bar by a flexible bituminous mastic.  This

effectively helps to eliminate migration of moisture and oxygen (requirements for corrosion).
Polyethylene thickness is typically 23 to 25 mils.,  and can be done on bars ranging from #6 up to
Williams largest bar diameters.  Anchor threaded ends must be uncoated to allow for couplings and
anchor nuts.  Ends can be protected with end caps or corrosion inhibiting tape, or depending on the
application, encased in concrete.  Extruded polyethylene  is generally less expensive than epoxy coat-
ing but requires sizable orders.   Coating specifications are available from Williams upon request. 

Bitumastic TBitumastic Tapeape
This is a non-woven synthetic fabric, fully impregnated and coated with neutral petroleum based

compound.  This product is stable in composition and plasticity over a wide temperature range, and is
commonly applied in the field.  Bars should be cleaned thoroughly prior to use.  Thickness is on the
average 45 mils.

Coal TCoal Tar Epoxyar Epoxy
Coal tar epoxy has shown to be abrasion resistant, economical and durable.  This product when

specified should meet or exceed the requirements of (a) Corp of Engineers C-200, C200a  and (b)
AWWA C-210-92 for exterior.  Typically the thickness is between 8 and 24 mils.  Make sure that the
surfaces of the bar are clean and dry before coating.

Corrosion
Protection Method

Abrasion
Resistance
(4 = best)

Typical
Thickness

Relative Cost
(4 = highest)

Production
Lead Time

Can be
Applied to

Accessories?

Can be
Applied

in the Field?
Hot Dip Galvanizing 4 3-4 mils 2 2-4 weeks yes no

Epoxy Coating 1 7-12 mils 1 2-3 weeks yes no

Pre-Grouted Bars 3 2”, 3” or 4” tubing 3 2 weeks no yes

Extruded Polyethylene Coating 2 23-25 mils 1 2-4 weeks no no

Bitumastic Tape 2 N.A. 2 field applied yes yes

Coal Tar Epoxy 3 up to 35 mils 1 2-3 weeks yes yes
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Seawalls
The anchoring of seawalls with Manta Ray Anchors
eliminates expensive and complicated tie-back meth-
ods.  Minimal, if any, excavation is required.  Using
Manta Ray Anchors results in aesthetically pleasing
and cost-effective seawall installations.

Docks, Moorings, and Underwater Securing
From the Great Barrier Reef to the Red Sea, Manta
Rays are used to anchor moorings that help protect
coral reefs and other
natural resources.
Now there is an envi-
ronmentally friendly
anchor system that
installs easily under-
water with conven-
tional equipment for
buoys, floating docks,
man made reefs and
more.

Manta Ray and Stingray earth anchors are driven tipping plate soil anchors dependant on
soil strength for reaction of tensile loads. Manta Ray anchors have working loads up to 20 kips,
and Stingray anchors have working loads up to 50 kips. After driving the anchor to the required
depth, the driving tool (called drive steel) is removed. The anchor is then tipped and proof test-
ed with Williams Anchor Locking Kit from its edgewise-driving position to present its bearing area
to the soil. This is called "load locking" and provides an immediate proof test of each anchor.

Mechanical Soil Mechanical Soil AnchorsAnchors

There are eight Manta Ray Anchors and
three Stingray Anchors with light to heavy
duty holding capacities. Shown to the left are
six different Manta Ray anchor heads.  All
anchors are made of galvanized ductile iron,
can be driven with the drive steel set (except
the MR-68 & M-88) and can be tested to the
desired holding capacity with the load locker.

The anchors are designed to utilize solid
steel rods as load carrying members.

MR-SRMR-SR

Manta Ray &Manta Ray & Stingray Stingray Anchor Structural PropertiesAnchor Structural Properties

MR-1MR-1 MR-2MR-2

MR-3MR-3 MR-4MR-4 MR-88MR-88

Manta Ray and Stingray anchors offer many significant advantages:
• Fast, easy installation
• Immediate proof test results
• No grout
• Inexpensive installation equipment
• Environmentally friendly
• No drilling required
• Superior Holding Capacity
• Anchors for a wide range of soils & applications

Stingray Stingray AnchorAnchor
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Anchor Structural
Safety Factor

2:1

Recommended Anchor Rod Weight
per

EachDiameter * Part
NumberManta Ray

MR-68 2.5 kips
(11 kN)

3/8"
(10 mm) B8S-03 1 lbs.

(0.45 kg)

MR-88 5 kips
(22 kN)

1/2"
(12 mm) B8S-04 2.2 lbs.

(1 kg)

MR-4 8.5 kips
(36 kN)

#6 - 3/4"
(20 mm) R61-06 4.7 lbs.

(2.1 kg)

MR-3 10 kips
(45 kN)

#6 - 3/4"
(20 mm) R61-06 6 lbs.

(2.7 kg)

MR-2 20 kips
(89 kN)

#6 - 3/4"
(20 mm) R61-06 10 lbs.

(4.5 kg)

MR-1 20 kips
(89 kN)

#6 - 3/4"
(20 mm) R61-06 12 lbs.

(5.4 kg)

MR-SR 20 kips
(89 kN)

#6 - 3/4"
(20 mm) R61-06 21 lbs.

(9.5 kg)

MK-B 20 kips
(89 kN)

#6 - 3/4"
(20 mm) R61-06 85 lbs.

(38.5 kg)
Sting Ray S.F. Diameter * Part Number Weight

SR-1 45.5 kips
(198 kN)

#9 - 1-1/8"
(28 mm) R61-09 47 lbs.

(21.3 kg)

SR-2 50 kips
(223 kN)

#9 - 1-1/8"
(28 mm) R61-09 66 lbs.

(30 kg)

SR-3 50 kips
(223 kN)

#9 - 1-1/8"
(28 mm) R61-09 91 lbs.

(41.2 kg)
Williams Anchor Rods are fully threaded and can be field cut and coupled.
* Anchor rod lengths: R61-06 & R61-09 - Up to 50 feet uncoated

B8S-03 & B8S-04 - Up to 20 feet
Recommended:  Galvanized rods should be cut to size prior to galvanizing to insure good nut fit.



Project: Pier 3 ReplacementProject: Pier 3 Replacement
Contractor: WContractor: Weeks Marineeeks Marine
Location: Portsmouth, VLocation: Portsmouth, VAA

Project:  IgorProject:  Igor ’’s Seawalls Seawall
Contractor: R&RContractor: R&R DrillingDrilling
Location: Carlsbad, CALocation: Carlsbad, CA

Project: Eglin Project: Eglin Air Force BaseAir Force Base
Contractor: C.WContractor: C.W. Roberts Contracting &. Roberts Contracting &

Contech Construction ProductsContech Construction Products
Location: Destin, FLLocation: Destin, FL

TTie Rod & Tie Rod & Tie Back Project Photosie Back Project Photos

Project: San Clemente Island, WProject: San Clemente Island, Wilson Cove Pierilson Cove Pier
Contractor: Contractor: American Pacific MarineAmerican Pacific Marine
Location: San Diego, CALocation: San Diego, CA

Project: Lake Charles Harbor &Project: Lake Charles Harbor & Port ImprovementsPort Improvements
Contractor: Cajun ContractorsContractor: Cajun Contractors
Location: LouisianaLocation: Louisiana

Project:  East ClifProject:  East Cliff Drive Bluff Drive Bluff Stabilizationf Stabilization
Contractor: Drill TContractor: Drill Tech Drilling &ech Drilling & ShoringShoring
Location: Santa Cruz, CALocation: Santa Cruz, CA
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670 Industrial Road
London, ON, N5V 1V1
Phone: (519) 659-9444

Fax: (519) 659-5880

Laval, P.Q.
Phone: (450) 962-2679

Fax: (450) 962-2680

FORM HARDWARE & ROCK BOLT (Canada) LTD.

Williams offers a full line of Ground Anchors, Concrete Anchors, Post-Tensioning Systems,
and Concrete Forming Hardware Systems for whatever your needs may be.

Also available from Williams are Rock & Soil Anchor Sample Specifications and High Capacity Concrete Anchor Sample Specifications

251 Rooney Road
Golden, CO 80401

Phone: (303) 216-9300
Fax: (303) 216-9400

2600 Vulcan Dr.
Lithia Springs, GA 30122

Phone: (770) 949-8300
Fax: (770) 949-2377

7601 North Columbia
Portland, OR 97203

Phone: (503) 285-4548
Fax: (503) 285-6858

41 - 2nd Ave. S, Bldg. 1
Phoenixville, PA 19460
Phone: (610) 415-9910

Fax: (610) 415-9920

3486 Hancock St.
San Diego, CA 92110

Phone: (619) 209-3640
Fax: (619) 209-3639

3836 Williamson Way
Bellingham, WA 98226
Phone: (360) 715-3800

Fax: (360) 715-3802

Please see website for most current information
Web:  http://www.williamsform.com
E-mail:  williams@williamsform.com

Main Office &Main Office & International DivisionInternational Division
8165 Graphic Dr.

Belmont, MI 49306
Phone: (616) 866-0815

Fax: (616) 866-1890

Williams Form Engineering has representation in the following organizations:


