
Section __________
MECHANICALLY STABILIZED EARTH (MSE) RETAINING WALL

(Inextensible Reinforcement)

PART 1:
GENERAL




1.01
Description

A.
The work under this section consists of designing, furnishing all materials and constructing Mechanically Stabilized Earth (MSE) retaining walls using inextensible steel reinforcement in accordance with AASHTO guidelines, these specifications and in compliance with the lines and grades, dimensions and details shown on the project plans and as directed by the Engineer.
B.
Work includes preparing foundation soil, furnishing and installing leveling pad, drainage fill and backfill to the lines and grades shown on the working drawings.

C.
Work includes furnishing and installing the concrete facing elements and steel soil reinforcement of the type, size, location, and lengths designated on the working drawings.

1.02
Related Sections 

A.
Section _________ - Earthwork

1.03
Reference Documents

A. Highway Design Specifications and Guidelines

1.
AASHTO LRFD Bridge Design Standard Specifications, Fifth Edition, including current interim specifications (2010)

2.
FHWA Design and Construction of Mechanically Stabilized Earth Walls and Reinforced Soil Slopes, Publication No. FHWA-NHI-10-02W
3
FHWA Corrosion/Degradation of Soil Reinforcements for Mechanically Stabilized Earth Walls and Reinforced Soil Slopes, Publication No. FHWA-NHI-09-087 
B. American Society for Testing and Materials (ASTM)
1. 
ASTM C140
Standard Test Methods for Sampling and Testing Concrete Masonry Units and Related Units
2.
ASTM C1262
Standard Test Method for Evaluating the Freeze-Thaw Durability of Dry-Cast Segmental Retaining Wall Units and Related Concrete Units

3.
ASTM C1372
Standard Specification for Dry-Cast Segmental Retaining Wall Units
4.
ASTM D3034
Standard Specification for Type PSM Poly Vinyl Chloride (PVC) Sewer Pipe and Fittings
5.
ASTM D4475
Standard Test Method for Apparent Horizontal Shear Strength of Pultruded Reinforced Plastic Rods By the Short-Beam Method
6.
ASTM D4476
Standard Test Method for Flexural Properties of Fiber Reinforced Pultruded Plastic Rods
7.
ASTM D6916
Standard Test Method for Determining the Shear Strength Between Segmental Concrete Units (Modular Concrete Blocks)
C.
American Association of State Highway and Transportation Officials (AASHTO)

1.
AASHTO M252
Standard Specification for Corrugated Polyethylene Drainage Pipe
2.
AASHTO M288
Standard Specification for Geotextile Specification for Highway Applications

D.
American Society for Testing and Materials (ASTM) and

American Association of State Highway and Transportation Officials (AASHTO)

1.
ASTM A36 / AASHTO M183



Standard Specification for Carbon Structural Steel

2.
ASTM A82 / AASHTO M32



Standard Specification for Steel Wire, Plain, for Concrete Reinforcement

3.
ASTM A123 / AASHTO M111



Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel Products


4.
ASTM A153 / AASHTO M232



Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel Hardware
5.
ASTM C31 / AASHTO T23


Standard Practice for Making and Curing Concrete Test Specimens in the Field
6.
ASTM C39 / AASHTO T22


Standard Test Method for Compressive Strength of Cylindrical Concrete Specimens
7.
ASTM C88 / AASHTO T104


Standard Test Method for Soundness of Aggregates by Use of Sodium Sulfate or Magnesium Sulfate
8.
ASTM C136 / AASHTO T27


Standard Test Method for Sieve Analysis of Fine and Coarse Aggregates

9.
ASTM C172 / AASHTO T141


Standard Practice for Sampling Freshly Mixed Concrete
10.
ASTM D698 / AASHTO T99


Standard Test Methods for Laboratory Compaction Characteristics of Soil Using Standard Effort (12 400 ft-lbf/ft3 (600 kN-m/m3))


11.
ASTM D1557/ AASHTO T180


Standard Test Methods for Laboratory Compaction Characteristics of Soil Using Modified Effort (56,000 ft-lbf/ft3 (2,700 kN-m/m3))


12.
ASTM D422 / AASHTO T88


Standard Test Method for Particle-Size Analysis of Soils


13.
ASTM D2974 / AASHTO T267


Standard Test Methods for Moisture, Ash, and Organic Matter of Peat and Other Organic Soils
14.
ASTM D3080 / AASHTO T236


Standard Test Method for Direct Shear Test of Soils Under Consolidated Drained Conditions


15.
ASTM D4318 / AASHTO T89/90


Standard Test Methods for Liquid Limit, Plastic Limit, and Plasticity Index of Soils
16.
ASTM D4972 / AASHTO T289


Standard Test Method for pH of Soils
1.04
Approved Wall Systems
A.
Contractor shall select one of the pre-approved earth retaining systems to be constructed for the MSE walls designated on the plans from the list below:
1.
KeySystem Retaining Wall System by Keystone Retaining Wall Systems, Inc.

2.

3.

B.
The features of the system furnished, including design and configuration of precast elements, fasteners, connections, soil reinforcements, geotextile filter, and other necessary components, shall be those that have been pre-approved.  
C. Heights, depths, and lengths of MSE retaining wall systems may vary from, but shall not be less than those shown on the plans. The height and length to be used for any system shall be the minimum for that system that will effectively retain the earth behind the wall for the loading conditions and the contours, profiles, or slope lines shown on the plans, or on the approved working drawings, and in accordance with all relevant internal and external stability design criteria.
1.05
Submittals (Qualifications, Working Drawings, and Design)



A.
Contractor shall provide a minimum of 100,000 square feet of documented installation experience of the selected retaining wall system based on a minimum of five similar projects of comparable height and complexity to that proposed on this project within the last 3 years.

B.
Contractor shall provide design drawings and calculations prepared, signed and sealed by a registered Professional Engineer licensed in the state of the project.  The design engineer shall have at least 5 years of documented experience in the design of highway MSE structures. The contractor shall provide proof of the engineer’s experience and proof of current Architects & Engineers Professional Liability insurance coverage (E&O) of not less than $2,000,000 per occurrence.
C.
Contractor shall submit complete working drawings and specifications for each installation of the system in accordance with the requirements of this section. Drawings shall include the following at a minimum: 
1.
A plan view of the wall(s) identifying beginning and end of each wall and relevant offsets and stations for wall alignment.
2.
Elevation views of walls that depict existing and finish grade profiles both behind and in front of the wall, bottom and top of wall elevations, leveling pad, reinforcement type, length, and locations.
3.
Detailed sections of each wall at each design section geometry.

4.
Details of all elements and components of the wall system.

5.
Details and dimensions for wall appurtenances such as barriers, guardrails, coping, drainage gutters, fences, signage, etc.
6.
Details for constructing walls around utilities and drainage facilities (if applicable).
7.
General notes for constructing the wall including construction sequencing, wall excavation, foundation preparation, wall erection, backfill placement and any other special construction requirements.

D.
The MSE wall design calculations and submittals shall be submitted with the working drawings and prepared in accordance with AASHTO LRFD Bridge Design Standard Specifications, Fifth Edition, including current interim specifications (2010). Referenced FHWA guide documents may be used to supplement AASHTO specifications as required but AASHTO shall govern in case of conflict.

To further clarify the design requirements, the following additions and/or clarifications of AASHTO shall apply:
1.
The minimum length of reinforcement shall be 8’. For small walls (<8’) not supporting roadways, the minimum reinforcement length may be reduced to 6’ as noted in the design plans. All reinforcement shall be the same length in a single section.
2.
The required minimum wall embedment is 2 feet as measured from the finished ground surface to the bottom of wall or top of leveling pad. For small walls (<8’), not supporting roadways and with level and well-defined toe conditions, the minimum embedment may be reduced to 1’ as noted in the design plans.
3.
Additional embedment will be required for sloping toes based on providing a 4’ level bench in front of walls. 

4.
The uppermost and lowest reinforcement levels shall be not more than 16” from top and bottom of wall respectively, not including caps or copings, when the design analysis permits.

5.
Maximum concrete water absorption per ASTM C-140 shall be ( 7% in areas where freeze-thaw testing is not required.
1.06
Design Parameters
A.
Use the following soil properties and criteria to design the MSE wall(s):
1
Design life ( 75 years

2.
Soil Zone


(’
c’       Unit weight

Reinforced


34(
0
125 pcf 


Retained
Long Term
30(
0
125 pcf


   
Short Term
-
-
  --- pcf 


Foundation
Long Term
30(
0
120 pcf




Short Term
0(
1500
120 pcf 

3.
The maximum factored allowable bearing capacity is 6000 PSF
4.
The maximum expected total settlement is 4”.
5.
The maximum expected differential settlement 2” in 100’
6
The minimum length or B/H ratio to satisfy global stability is 8’ or B = 0.70H or as shown on the design plans.

7.
Owner’s engineer evaluated the proposed wall type and layout and the site conditions. It was determined that adequate external factors of safety exist for global stability and bearing capacity based on the criteria set forth in these specifications or contract plans.  However, the wall designer shall check compound stability of tiered structures and meet a minimum factor of safety of 1.30 (resistance factor of 0.75).
1.07
Material Submittals

A.
Contractor shall submit all concrete testing results required by the specifications for the modular concrete units or precast facing panels furnished to the project.
B.
Contractor shall submit all mill test reports, steel certifications, and galvanizing certifications required by the specifications for all steel products furnished to the project.

C.
Contractor shall submit any certifications or testing required for miscellaneous items such as geotextiles, drainage pipes, bolts, pins, etc. when required.
1.08
Delivery, Storage and Handling

A.
Contractor shall check all materials upon delivery to assure that the proper type, grade, color, and certification have been received.

B.
Contractor shall protect all materials from damage due to jobsite conditions and in accordance with manufacturer's recommendations.  Damaged materials shall not be incorporated into the work.

PART 2:
PRODUCTS

2.01
Definitions

A. Modular Wall Unit ‑ a concrete retaining wall element machine made from Portland cement, water, and aggregates.

B. Concrete Panel – a precast concrete facing element made from Portland cement, water, and aggregates.

C.
Inextensible Reinforcement ‑ a steel reinforcement element made of galvanized strips or welded wire mats or welded wire strips that interlock with reinforced backfill material utilizing frictional means to create a coherent reinforced soil structure.
D.
Unit Drainage Fill ‑ drainage aggregate that is placed within and immediately behind the modular wall concrete units as shown on the design plans.
E.
Reinforced Backfill ‑ compacted granular fill that is placed within the reinforced soil volume as outlined on the design plans.




2.02
Modular Concrete Retaining Wall Units




A. Modular concrete materials shall conform to the requirements of ASTM C1372 - Standard Specifications for Segmental Retaining Wall Units. Freeze-thaw testing per ASTM C1262 shall be performed when required. Modular concrete unit testing per ASTM C140 shall be done for each project and a minimum of one test series is required for each production lot of 10,000 units or less. When required, freeze-thaw testing per ASTM C1262 shall have been performed within 24 months of the project submittals and submitted with project specific testing results.
B. Modular concrete units shall conform to the following architectural requirements:

1.
Face color - concrete gray, unless otherwise specified. The Owner may specify standard manufacturers’ color.

2.
Face finish ‑ sculptured rock face in angular tri-planer configuration. Other face finishes will not be allowed without written approval of Owner.

3.
Bond configuration ‑ running with bonds nominally located at midpoint vertically adjacent units, in both straight and curved alignments.


4.
Exposed surfaces of units shall be free of chips, cracks or other imperfections when viewed from a distance of 10 feet (3 m) under diffused lighting.


C.
Modular concrete units shall conform to the following structural and geometric requirements measured in accordance with ASTM C140 and as described below:

1.
Compressive strength: ( 4000 psi.
2.
Absorption: ( 5 % for standard weight aggregates; ( 7 % when saturated freeze-thaw testing is not required.
3.
Dimensional tolerances: ± 1/8" from nominal unit dimensions not including rough split face, ±1/16" unit height - top and bottom planes.
4.
Unit size: nominally 1 SF in face area and 1 ft. in depth.
5.
Unit weight: 75-lbs/unit minimum for standard weight aggregates.
6.
Unit Density: 125 pcf minimum.


D.
Modular concrete units shall conform to the following constructability requirements:

1.
Near vertical setback: 1/8”  ± per course (near vertical)
2.
Alignment mechanism ‑ fiberglass pins, two per unit minimum.
E.
Modular concrete units shall be connected with steel connection pins at reinforcement locations and fiberglass shear/alignment pins at all other locations

1.
Shear/alignment connectors shall be 1/2-inch (12 mm) diameter thermoset isopthalic polyester resin‑pultruded fiberglass reinforcement rods to provide connection between vertically and horizontally adjacent units with the following requirements:


a. Flexural Strength in accordance with ASTM D4476:  128,000 psi minimum;
b. Short Beam Shear in accordance with ASTM D4475: 6,400 psi minimum.

2.
Connection pins shall be 9/16-inch (14 mm) diameter steel pins fabricated from ASTM A36/AASHTO M183 or ASTM A82/AASHTO M32 steel and galvanized in accordance with ASTM A123/AASHTO M-111.
2.03
Precast Concrete Panels
A.
Precast concrete panels shall conform to the following architectural requirements:

1.
Face color - concrete gray, unless otherwise specified. The Owner may specify standard manufacturers’ color.
2.
Face finish – ordinary steel form finish, Class 1, other face finishes may be specified by the Owner.
3.
Panel configuration – panels shall be placed in alternating vertical stacked columns.
4.
Exposed surfaces of panels shall be free of chips, cracks or other imperfections when viewed from a distance of 10 feet (3 m) under diffused lighting.
B.
Precast concrete shall conform to the requirements of precast concrete members or structures and shall be Class A concrete with a minimum compressive strength at 28 days of 4,000 psi and air entrainment as required by the project environment.

Concrete panels will be evaluated on the basis of compressive strength tests, production tolerances, and visual inspection. 
1.
Concrete shall be sampled daily in accordance with ASTM C172/AASHTO T141. A compressive test series will consist of a minimum of six (6) cylinders randomly selected from each daily production lot (a lot is 25 CY or less poured in a day).
2.
Cylinders for compressive strength tests shall be prepared in accordance with ASTM C31/AASHTO T23 on 6” x 12” specimens. For every compressive strength test, a minimum of two (2) cylinders will be cured in the same manner as the panels and tested for acceptance not later than 28 days. The average compressive strength of these two cylinders according to ASTM C39/AASHTO T22 will determine the compressive strength of the lot.
3.
Acceptance of a production lot will be made if the compressive strength result is greater than or equal to 4,000 psi when tested no later than 28 days.

4.
Additional cylinders shall be used to determine form stripping and shipping strengths prior to the final lot testing.
C.
Precast concrete panel shall conform to the following requirements
1.
Free from defects that indicate imperfect molding, honeycombing, or open texture concrete.
2.
Free from color variations of the front face due to excess form oil or other reasons.
3.
Dimensional tolerances: ± 1/4" from nominal panel dimensions.

4.
Minimum Panel size: 5’ (H) x 5’ (W) x 5.5” (D) minimum.
D.
Precast concrete panels shall conform to the following constructability requirements:

1. Ability to construct a vertical wall within 1/2” in 10’ of true vertical.
2.04
Inextensible Steel Reinforcement

A.
Reinforcing Mesh/Strips - Reinforcing mesh shall be shop fabricated of cold drawn steel wire conforming to the minimum requirements of ASTM A82/AASHTO M32 and shall be welded into the finished mesh fabric in accordance with ASTM A185/AASHTO M55 Galvanization shall be applied after the mesh is fabricated and conform to the minimum requirements of ASTM A123/AASHTO M111.
B.
Reinforcing Strips - Reinforcing strips shall be hot rolled from bars to the required shape and dimensions.  Their physical and mechanical properties shall conform to either ASTM A36/AASHTO M183 or ASTM A572/AASHTO M223, grade 65 or equal.  Galvanization shall conform to the minimum requirements of ASTM A123/AASHTO M111.
C.
Fasteners and Attachment Devices – Connector plates, connector bars, loops, tie strips, bolts, nuts, & washers shall conform to the appropriate steel material specification required by the approved retaining wall system. All steel items shall be hot dipped galvanized after fabrication in accordance with ASTM A123/AASHTO M111 or ASTM A153/AASHTO M232.
2.05
Leveling Pad Material



A.
Material shall consist of a compacted crushed stone base or non‑reinforced concrete as shown on the construction drawings.

2.06
Unit Drainage Fill (Modular Concrete Unit Wall)


A.
Unit drainage fill shall consist of clean 1” (25 mm) minus crushed stone or crushed gravel meeting the following gradation tested in accordance with ASTM C136/AASHTO T27 or ASTM D422/AASHTO T88:





Sieve Size
Percent Passing



1 inch (25 mm)
  100



3/4-inch  (19 mm)
75 ‑ 100



No. 4  (4.75mm)
  0 ‑ 10



No. 50 (300um)
  0 ‑ 5

B
Drainage fill shall be placed within the cores of, between, and behind the units as indicated on the design drawings. The drainage fill zone shall extend a minimum of 24 inches back from the wall face. 
C.
Alternatively, a geotextile fabric may be placed against the back of the units as indicated on the design drawings and the drainage fill zone behind the units replaced with compacted reinforced fill material.
2.07
Joint Material and Cover (Precast Concrete Panel Wall)


A.
Provide in horizontal joints between panels preformed EPDM rubber pads or high-density polyethylene pads conforming to the wall system designer’s requirements.
B.
Cover all joints between panels on the backside of the wall with a geotextile meeting the minimum requirements for filtration applications as specified by AASHTO M 288.  The minimum width and lap shall be 12 inches.  Adhesive used to attach the filter fabric to the back of the panels shall be approved by the wall supplier.
2.08
Reinforced Backfill





A.
Reinforced backfill shall be free of debris and meet the following gradation tested in accordance with ASTM C136/AASHTO T27 or ASTM D422/AASHTO T88:


Sieve Size
Percent Passing



4 inch (100mm)
       100

 

No. 40  (425um)
      0 ‑ 60



No. 200  (75um)
      0 – 15

Plasticity Index (PI) < 6 per ASTM D-4318/AASHTO T89/90

Effective shear strength ≥ 34 degrees per ASTM D3080/AASHTO T236

B.
The material shall exhibit an effective angle of internal friction of not less than 34 degrees, as determined by the standard Direct Shear Test, ASTM D3080/AASHTO T236, on the portion finer than the #10 sieve, utilizing a sample of material compacted to 95 percent of ASTM D698/ AASHTO T-99, Methods C or D (with oversized correction as outlined in Note 7) at optimum moisture content. No testing is required for select material where 80% of sizes are greater than ¾ inch.

C.
The materials shall be substantially free of shale or other soft, poor durability particles. The material shall have a magnesium sulfate soundness loss of less than 30 percent after four cycles as determined in accordance with ASTM C88/AASHTO T104. The organic content of the backfill shall be less than one (1) percent as determined in accordance with ASTM C2974/AASHTO T267.
D.
Electrochemical Requirements.  The reinforced fill shall meet the following criteria:
	Requirements
	 Test Methods

	Resistivity > 2500 ohm cm
	ASTM G187/AASHTO T288

	pH 5-10
	ASTM D4972/AASHTO T289

	Chlorides < 100 ppm
	ASTM D512/AASHTO T291

	Sulfates   < 200 ppm
	ASTM D516/AASHTO T290



If the resistivity is > 5,000 ohm-cm, chloride and sulfate requirements are waived.

E.
Contractor shall submit reinforced fill sample and all laboratory test results to the Engineer for approval prior to the use of any proposed reinforced fill material.


2.09
Drainage Pipe
A.
Drainage pipe shall be perforated or slotted PVC pipe manufactured in accordance with ASTM D-3034 or corrugated HDPE pipe manufactured in accordance with AASHTO M252.  

2.10
Geotextile Filter Fabric
A.
When required, geotextile filter fabric shall be 4.0 oz/sy, polypropylene, needlepunched nonwoven fabric meeting the requirements of AASHTO M288
PART 3:
EXECUTION

3.01
Excavation   


A.
Contractor shall excavate to the lines and grades shown on the construction drawings.  Owner's representative shall inspect the excavation and approve prior to placement of leveling material or fill soils.  Proof roll foundation area as directed to determine if remedial work is required.

3.02
Base Leveling Pad


A.
Unreinforced concrete leveling pad shall be placed to the lines and grades shown on the working drawings, to a minimum thickness of 6 inches and extend laterally a minimum of 6" in front and behind the modular wall unit or precast panel.
B.
Granular leveling pad materials, when approved, shall be compacted to a minimum of 95 % Standard Proctor density per ASTM D-698/AASHTO T99 or 92% Modified Proctor Density per ASTM D1557/AASHTO T180
C.
Leveling pad shall be prepared to insure full contact to the base surface of the concrete units.


3.03
Modular Unit / Precast Panel Installation



A.
First course of units or panels shall be placed on the leveling pad at the appropriate line and grade.  Alignment and level shall be checked in all directions and insure that all units are in full contact with the base and properly aligned. 


B.
Place the units or panels side-by-side per the working drawings. Layout of corners and curves shall be in accordance with manufacturer's recommendations.

C.
Install shear/connecting/alignment devices per manufacturer's recommendations.

D.
Place and compact drainage fill within and behind modular wall facing as required in the working drawings.  Place and compact reinforced backfill soil behind drainage fill.  Follow wall erection and drainage fill closely with structure backfill.

E.
Maximum stacked vertical height of wall units, prior to unit drainage fill and backfill placement and compaction, shall not exceed two courses. Precast panels shall never be stacked.
3.04
Steel Reinforcement Installation



A.
Steel reinforcement strips or grids shall be placed perpendicular to the wall facing and connected as shown on the working drawings.
B.
Steel reinforcement shall be placed at the sizes, lengths, and elevations shown on the working drawings or as directed by the Engineer.
C.
Steel reinforcement shall be laid horizontally on compacted backfill slightly higher than the connection elevation and mechanically attached to the modular wall units or precast concrete panels.


3.05
Reinforced Backfill Placement



A.
Reinforced backfill shall be placed, spread, and compacted in such a manner that minimizes the development of slack in the reinforcement.
B.
Reinforced backfill shall be placed and compacted in lifts not to exceed 6 inches where hand compaction is used, or 8 - 10 inches where heavy compaction equipment is used.  Lift thickness shall be decreased to achieve the required density as required.

C.
Reinforced backfill shall be compacted to a minimum of 95 % Standard Proctor density per ASTM D-698/AASHTO T99 or 92% Modified Proctor Density per ASTM D1557/AASHTO T180.  The moisture content of the backfill material prior to and during compaction shall be uniformly distributed throughout each layer and shall be dry of optimum, + 0%, - 3%.

D.
Only lightweight hand‑operated equipment shall be allowed within 3 feet (1 m) from the back of the concrete facing.
E.
Tracked construction equipment shall not be operated directly upon the reinforcement.  A minimum fill thickness of 6 inches (150 mm) is required prior to operation of tracked vehicles over the reinforcement.  Tracked vehicle turning should be kept to a minimum to prevent tracks from displacing the fill and damaging the reinforcement.
 F.
Rubber tired equipment may pass over reinforcement at slow speeds, less than 10 MPH.  Sudden braking and sharp turning shall be avoided.

G.
At the end of each day's operation, the Contractor shall slope the last lift of reinforced backfill away from the wall units to direct runoff away from wall face.  The Contractor shall not allow surface runoff from adjacent areas to enter the wall construction site. 

3.06
Cap/Coping Installation
A.
When shown on the plans, cap units may be used and shall be securely glued to underlying units with an all-weather adhesive recommended by the manufacturer.
B.
When required, CIP copings/barriers shall be formed in place as shown in the working drawings and constructed in a manner that does not disturb the facing alignment or negatively affect the wall performance.

3.07
As-built Construction Tolerances
A.
Vertical alignment: ± 1.5" over any 10' distance.

B.
Wall Batter: within 2 degrees of vertical but not past vertical or 0 deg.
C.
Horizontal alignment: ± 1.5" over any 10' distance.


Corners, bends & curves: ± 1 foot to theoretical location.

D.
Maximum horizontal gap between modular units shall be ( 1/2 inch. Maximum horizontal gap between precast panels shall be ( 1 inch.
3.08
Field Quality Control
A.
Quality Assurance - The Owner shall/may engage inspection and testing services, including independent laboratories, to provide quality assurance and testing services during construction.  This does not relieve the Contractor from securing and scheduling the necessary construction quality control testing.

B.
Quality Assurance should include foundation soil inspection, verification of geotechnical design parameters, and verification that the contractor’s quality control is adequate as a minimum.  Quality assurance shall also include observation of construction for general compliance with design drawings and project specifications.
C.
Quality Control testing shall include soil and backfill testing to verify soil types and compaction and verification that the retaining wall is being constructed in accordance with the design plans and project specifications.

PART 4:
MEASUREMENT AND PAYMENT

4.01
Measurement
A.
Mechanically Stabilized Earth (MSE) retaining walls will be measured per square foot of wall face, complete and in-place, from top of leveling pad to top of wall units or as described in the design plans.
4.02
Payment
A.
Mechanically Stabilized Earth (MSE) wall shall be paid at the contract unit price, which shall be full compensation for furnishing and installing all materials, including face units/panels, leveling pad, excavation, reinforced backfill, soil reinforcement, and any incidentals necessary to complete the work and providing the MSE wall design.
B.
Pay Item





Measurement Unit


Design, Furnish and Construct MSE Walls

 SQUARE FOOT
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