Section 511

Special Provision
Replace Section 511 with the following:
SECTION 511
MECHANICALLY STABILIZED EARTH (MSE) WALL

511-1.01 DESCRIPTION.  Furnish and install a mechanically stabilized earth wall system with precast concrete facing panels and metallic, strip or grid, soil reinforcement. Provide one system; multiple systems are not permitted.

511-1.02 SUBMITTAL. All manufacturers are required to submit documentation for the Engineer's review and approval.

Submit complete working drawings and calculations, in accordance with Subsection 105-1.02 and 511-2.01.4, sealed and signed by a Civil Engineer registered in the State of Alaska.  Allow 21 days for review. 
511-2.01 MATERIALS. Furnish materials in accordance with Subsection 105-1.03 and Section 106. Substitutions require the Engineer's written approval, before the working drawings are approved.
Meet the following:
Class A Concrete 
Section 501

Precast Concrete Panels 
Section 501

Reinforcing Steel 
Section 503

Structural Steel 
AASHTO M 270

Pipe and Perforated Pipe 
Section 706

Geotextile for Drainage
Subsection 729-2.02

Geogrid
Subsection 729-2.05

Geocomposite Drainage System
As Specified

Porous Backfill Material 
Subsection 703-2.10
1.
Structure Backfill and Foundation Fill. Provide backfill materials used in the structure volume free from organic or otherwise deleterious materials (less than 1 percent as determined by ATM 203) and conform to the gradation requirements of Selected Material, Type A (Section 703-2.07) with a maximum size of 6-inches or less as determined by ATM 304.  Do not exceed a plasticity Index (P.I.) of 6 as determined by ATM 204 and ATM 205. Provide material with a sodium sulfate soundness loss of less than 10 percent after four cycles, determined in accordance with AASHTO T 104 and free of shale or other particles of low durability.

When using backfill material with 80 percent passing the 3/4-inch sieve, the minimum angle of internal friction, on the portion of the material finer than the No. 10 sieve, must be 34 degrees, as tested by AASHTO T 236.

Electrochemical Requirements. Steel soil reinforcement, use backfill material meeting the following:

ELECTROCHEMICAL REQUIREMENTS

	REQUIREMENTS
	VALUE
	TEST METHOD

	Resistivity
	1200 ohm inches min.
	AASHTO T 288

	pH
	5 - 10
	AASHTO T 289

	Chlorides
	50 ppm max.
	AASHTO T 291

	Sulfates
	100 ppm max.
	AASHTO T 290


The state will perform corrosion tests. Notify the Engineer of the backfill source not less than 30 days before wall construction.
2.
Wall Members. Provide facing consisting of precast concrete panels.
Manufacture concrete panels with a minimum concrete compressive strength of 4,000 psi. Finish the exposed face with ordinary finish. Locate soil reinforcement connection hardware during concrete placement to avoid contact with the panel reinforcing steel.
a.
Concrete Face Panels.  Fabricate panels conforming to Section 501, with the following exceptions and additions.

(1)
Forms.  Do not strip the forms from the units until the concrete reaches a minimum compressive strength of 1000 psi. 
(2)
Angle Points.  Changes in the wall alignment shall be accomplished using prefabricated angled corner panels or special columns of the same texture and size as the flat panels, such that a continuous panel is traversing the angle point without a break in the normal horizontal and vertical joint pattern, unless directed otherwise by the Engineer.  Bevel panels, or field outs that disrupt the normal joint pattern, and/or result in a single vertical line, are not permitted.
(3)
Marking.  Clearly scribe the date of manufacture, the production lot number, and the piece mark, in the unexposed face of each panel.

(4)
Handling, Storage, and Shipping.  Handle, store, and ship all panels in such a manner as to protect them from chipping, discoloration, cracks, and fractures.  Support panels in storage on firm blocking to protect the panel connection devices, and the exposed exterior finish.  Ship the units after reaching a minimum compressive strength of 3300 psi.
(5)
Tolerances.  Manufacture all panels within the following tolerances.

(a)
Panel Dimensions.  Position panel strap connection devices within 1-inch, all other dimensions within 3/16-inch.
(b)
Panel Squareness.  Squareness as determined by the difference between the two diagonals, not to exceed 1/2-inch.
(c)
Panel Exposed Surface Finish.  Surface defects on smooth formed surfaces measured on a length of 5-feet, not to exceed 1/8-inch.  Surface defects on the textured-finished surfaces measured over a length of 5-feet, not to exceed 3/16-inch.
(d)
Panel Hidden Surface Finish.  Provide a uniform surface finish free of open pockets of aggregate or surface distortions in excess of 1/4-inch.
(6)
Testing.

(a)
Compressive Strength.  Production lots shall determine the acceptance of concrete panels with respect to compressive strength.  A single compressive strength sample will represent a production lot of a group of panels.  A production lot will consist of either ten panels or a single day's production, whichever is less.

During the production of the concrete panels, the manufacturer will randomly sample the concrete in accordance with ATM 501.  A single compressive strength sample, consisting of a minimum of four cylinders, will be randomly selected for every production lot.

Perform compression tests on a standard 6-inch by 12-inch test specimen in accordance with ATM 506.  Conduct compressive strength testing in accordance with ATM 214.

For every compressive strength sample, cure a minimum of two cylinders in accordance with ATM 506 and test at twenty-eight days.  The average compressive strength, when tested in accordance with ATM 214, will provide a compressive strength test result that will determine the compressive strength of the production lot.

Compressive strength test result greater than or equal to 4000 psi will be accepted by the Engineer for the production lot.  If the compressive test result is less than 4000 psi, then the acceptance of the production lot will be based on the following acceptance criteria.  
Meet each of the requirements:

I.
Ninety percent of the compressive strength test results for the overall production shall exceed 4060 psi.

II.
The average of any six consecutive compressive test results shall exceed 4200 psi.

III.
No individual compressive strength test result shall fall below 3600 psi.

(b)
Air Content.  Perform air content tests in accordance with ATM 505.  Take air content samples at the beginning of each day's production and take compressive samples at the same time to insure compliance.

(c)
Slump Test.  Perform the slump test in accordance with ATM 503.  Determine the slump at the beginning of each day's production and take the compressive samples at the same time.

(d)
Rejection.  Failure to meet any of the requirements (6)(a) thru (6)(c) will result in rejection of units.  In addition, the Engineer will reject the panel(s) if any of the following conditions exist.

I.
Faulty casting

II.
Honeycombed or open texture concrete

III.
Cracked, including hairline cracks, or severely chipped panels
IV.
Unreasonable color variation on front face of panels

b.
Joint Materials.  Bearing pads, joint filler, and joint cover materials according to the MSE wall supplier's recommendations.

c.
Concrete Leveling Pad.  Class A concrete.

3.
Soil Reinforcement.  Carefully inspect reinforcing and attachment devices to ensure that devices are true to size and free from defects that may impair strength and durability.  The metallic strip or grid shall meet the design requirements of AASHTO Standard Specifications for Highway Bridges, latest Edition, and the wall suppliers design recommendations.

Galvanize all steel soil reinforcement and any steel connection hardware to meet AASHTO M 111. Manufacture steel strip reinforcement by hot rolling to meet ASTM A572, Grade 450, or approved alternate.
4.
Working Drawings.  Prepare working drawings as noted in 105-1.02 and as noted here. Include:

a.
Earthwork requirements including specifications for material and compaction of backfill.

b.
Details of revisions or additions to drainage systems or other facilities required to accommodate the system.

c.
Existing ground elevations verified by the Contractor for each location, involving construction wholly or partially in original ground, before preparing the final working drawings.

d.
Complete design calculations substantiating that all proposed designs satisfy the design parameters in the Contract documents. Include all design assumptions. Demonstrate the internal and external stability of the wall system.  Include, in the external stability analysis, sliding, eccentricity, bearing capacity, and global stability analysis for static and seismic conditions. Comply with the design parameters shown on the Plans, the Specifications and the latest AASHTO LRFD Bridge Design Specifications including interims.
(1)
Use the minimum height and length for any system that will effectively retain the earth behind the structure for the loading conditions, contours, profile, slope lines, or other limiting parameters shown in the Plans or in the approved working drawings. The wall system dimensions may be slightly greater, not less, than shown on the Plans and approved working drawings.

(2)
Include design soils information:


(a)
Foundation soil unit density and angle of internal friction
(b)
Retained soil unit density and soil angle of internal friction

(c)
Reinforced soil unit density and angle of internal friction
e.
Complete details of all elements required for the proper construction of the wall system, including complete material specifications. 

Wall system work, requiring working drawings, is prohibited until the required working drawings are approved.
5.
Acceptance of Material.  Furnish the Engineer with a Certificate of Compliance certifying that all materials, excluding backfill, comply with the applicable contract specifications.  Furnish the Engineer with a copy of all test results performed by the Contractor necessary to assure Contract compliance.

Acceptance will be based on the Certificate of Compliance, accompanying test reports, and visual inspection by the Engineer.  The Engineer may require additional testing.

511-3.01 CONSTRUCTION REQUIREMENTS.
1.
Excavation and Backfill. Excavate and backfill earth retaining systems to meet Section 205. Replace excavated material with structure backfill material meeting Section 205. Compact the material as specified under Subsection 203-3.04 and herein.
a.
Foundation Preparation.  Grade the foundation for the structure level for a width equal to or exceeding the length of reinforcement elements plus 1-foot or as shown in the Plans.  Before wall construction, compact the foundation with two passes of a vibratory drum compactor, except where constructed on rock.  Remove foundation soils found to be unsuitable and replace with backfill according to Section 205.

2.
Drainage. Provide outlet works at sags in the profile and at the low ends of the gutter.
a.
Weep Holes. Place a minimum of 2-cubic feet of porous backfill material encapsulated with geotextile at each weep hole. Cover joints between retaining wall panels, which function as weep holes, with geotextile. Dry and thoroughly clean the face panels that are to receive the geotextile.
b.
Drainage Blankets. Construct drainage blankets consisting of porous backfill material encapsulated in geotextile, collector pipes, outlet pipes, and cleanout pipes. Construct and compact the subgrade to receive the geotextile so it is free of loose or extraneous material and sharp objects that may damage the geotextile. Stretch, align, and place the fabric in a wrinkle-free manner. Overlap adjacent borders of the fabric from 12-inches to 18-inches. Repair torn or punctured fabric by covering the damaged area with a piece of fabric large enough to cover the damaged area and meet the overlap requirement.
Place the porous backfill material in horizontal layers and thoroughly consolidate by the same methods specified for structure backfill. Prohibit ponding or jetting of porous backfill material or structure backfill material. Maintain a minimum of 6-inches of porous backfill material, structure backfill, or embankment material between the fabric and the equipment during spreading and compaction of the porous backfill material.
Place perforated collector pipe, when required, within the porous backfill material to the flow line elevations shown. Place outlet pipes at sags in the flow line and at the low end of the collector pipe. Construct rock slope protection, when required, at the end of outlet pipes, as shown on the Plans. Place cleanout pipes at the high ends of collector pipes.
c.
Geocomposite Drainage Systems. Place and secure the geocomposite drainage material tightly against the excavated face, lagging or back of wall. Protect the drainage material against physical damage and grout leakage when concrete is to be placed against geocomposite drainage material.
3.
Retaining Wall Construction. Construct mechanically stabilized earth walls consisting of a facing system (precast concrete panels) to which steel soil reinforcement is connected.
Provide a field representative from the proprietary wall system on-site and available during the erection of the wall.

Provide a cast-in-place concrete leveling pad, of the type shown in the Plans or approved working drawings, at each panel foundation level. Cure the concrete a minimum of 24 hours before placement of wall panels. Place panels and support to achieve the final position.
a.
Installation Tolerances.  Handle panels for erection as the MSE wall supplier recommends.  Panels shall be placed in successive horizontal lifts in the sequence shown on the working drawings as backfill placement proceeds.  As backfill material is placed behind the panels, maintain the panels in the final position by means the wall supplier recommends.  Concrete panels vertical and horizontal alignment tolerances shall not exceed 3/4-inch when measured with a 10-foot straight edge.  During construction, the maximum allowable offset in any panel joint shall be 3/4-inch.  The overall vertical tolerance of the wall (top to bottom) shall not exceed 1/2-inch per 10-foot of wall height.  The plumb and tolerances of each panel row at the face shall be checked before erection of the next panel row.  Should panels be out of tolerance, remove the fill, and reset panels to proper tolerances.  Make joint openings between panels uniform and no larger than 1 1/4-inch and no smaller than 1/2-inch.

Place reinforcement elements normal to the face of the wall, unless otherwise shown on the Plans.  Before placement of the reinforcing elements, compact backfill according to Section 205 and below.
b.
Backfill Placement.  Place and compact backfill material following erection of each course of panels.  Place backfill in such a manner as to avoid distortion, damage, or displacement of the wall materials. Backfill to an elevation approximately 1 1/4-inch above the facing connection level before placing the next level of soil reinforcement. Roughly level the backfill material before placing the soil reinforcement. Uniformly tension all soil reinforcement to remove any slack in the connection or material.  Correct misalignment or distortion of the facing panels and soil reinforcement. Remove and replace wall materials that become damaged during backfill placement.
Compact backfill to 95-percent of the maximum density as determined by ATM 207, or ATM 212.  Where spread footings support bridge or other structural loads, compact the top 5-feet below the bottom of the footing elevation to 98-percent as determined by ATM 207, or ATM 212.  Do not exceed 8-inches maximum lift thickness after compaction.  Decrease this lift thickness, if necessary to obtain the specified density.  The Engineer will determine field density using ATM 213, and ATM 214.
Use a lightweight mechanical tamper, roller, or vibratory system with at least three passes to achieve compaction within 3-feet of the back face of the wall facing.

The Engineer will take a minimum of one density test at each level of soil reinforcement material.

Slope the last level of backfill away from the wall facing to permit rapid water runoff away from the wall face at the end of operations each day.  Do not allow surface runoff from adjacent areas to enter the wall construction site.
Install joint filler, bearing pads, and joint-covering material concurrently with face panel placement.

Furnish and install instrumentation for monitoring corrosion, where specified. 
511-4.01 METHOD OF MEASUREMENT. Section 109, and the following:

Pay Item 511(1) Mechanically Stabilized Earth Wall: by the square foot of wall face. The vertical height of each section is measured on the outer face from the top of the leveling pad, to top of wall prior to installation of coping. Measure tapered wall sections using the average height resulting from the height measured at each end of the tapered section.
Pay Item 511(2) Mechanically Stabilized Earth Wall Coping: by the linear foot measured horizontally along the top of the wall.
511-5.01 BASIS OF PAYMENT.  The contract price includes full compensation for the earth retaining structure including incidentals required to complete the work; including but not limited to: facing panels, soil reinforcement, MSE and random backfill soil, bar reinforcing steel, excavation, leveling pad, coping, and all parts of or appurtenances to the earth reinforcement system, complete-in-place.
The field representative, replacing damaged face panels and other corrective work are subsidiary.
Payment will be made under: 
Pay Item No.
Pay Item
Pay Unit

511(1)
Mechanically Stabilized Earth Wall
Square Foot
511(2)
Mechanically Stabilized Earth Wall Coping
Linear Foot

CR511-012016R
CR511 replaces the SSHC Section 511. The provision allows for precast concrete facing panels and steel soil reinforcing. If a panel facing other than precast concrete or if a polymeric soil reinforcing is used (with approval from Construction) modify the provisions.





Sect 511: CR511 (CR511 Rplcd CR90)


Related Sect/Sp:  203, 501, 504, 505, Coordinate with Bridge Department project specials and Construction.





Typically the Contractor should provide the following information: To provide the following information places liability on the Owner.
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