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MECHANICALLY STABILIZED EARTH (MSE) WALL CHECKLISTS
This construction bulletin introduces the Block Faced MSE Wall Submittal Checklist (CDOT Form 1401), the Panel Faced MSE Wall Submittal Checklist (CDOT Form 1402) and the Construction Inspectors Checklists for Concrete Block and Panel MSE Walls.
Block Faced MSE Wall Submittal Checklist (CDOT Form 1401), and Panel Faced MSE Wall Submittal Checklist (CDOT Form 1402) 
The submittal checklist forms were developed in response to the MSE Quality Assurance Review (QAR) recommendations submitted in the fiscal year 2008.  The MSE QAR recommended a review and revision of the contractor submittal process with the goal of improving the process, ensuring all required certifications are received, and reducing the burden on construction staff.
The submittal checklist forms are used for materials certifications and test report submittals required by the Standard Special Provisions: Revision of Section 504 Concrete Block Facing MSE Walls and Revision of Section 504 Concrete Panel Facing MSE Walls.  The forms are attached to this bulletin for your reference.  These forms are also located at the Forms Management website: http://internal/centralfiles/FormsCatalog.htm 
The submittal checklist forms shall be submitted with the shop drawings, materials certifications and test report submittals.  They need to be filled out by the Contractor and reviewed and used by the Engineer of Record and the Project Engineer in the review of the shop drawings.


     
Construction Inspector's Checklists
Construction inspector's checklists for block and panel faced MSE walls have also been developed according to the MSE QAR recommendations.  These checklists will be attached to the approved shop drawings and sent to the field office by the Staff Bridge Branch for the Project Engineer's use.  The inspector's checklists are attached to this bulletin for your reference.  It is recommended that the construction inspector’s checklists be used and archived with the project records.


     
A preconstruction meeting with the Contractor prior to wall construction is also recommended.  During the meeting, all checklists should be reviewed.
Review and become familiar with the above mentioned specifications, submittal checklist forms, and inspector’s checklists.  If you have any questions or recommendations for improvements, please contact the Staff Bridge PE II assigned to your Region.
Please print a copy of this bulletin and keep it with your copy of the Construction Manual.
If you have questions, please contact your Area Engineer in Project Development.
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		COLORADO DEPARTMENT OF TRANSPORTATION

PANEL FACED MSE WALL SUBMITTAL CHECKLIST

		Project No.:

[bookmark: Text12]     



		

		Project Code (SA#):

[bookmark: Text2]     



		

		Date:

[bookmark: Text3]     







		Instructions for shop drawing submittal and approval:

· This form is to be used on projects that require construction of Concrete Panel Facing MSE Walls or alternate hybrid walls.  The Contractor is to fill out this form and submit it with the shop drawings.

· Yes = Yes, the required submittal is included in this submittal package.

· No = No. the required submittal is not included in this submittal package.  Provide the reason why the required submittal is not included in this submittal package in the space below the requirement.  This may result in the rejection of the submittal package.

· NA = The required submittal does not apply.  In lieu of required submittal provide alternative documentation as needed.  Provide reason why in the space below the requirement.

· Add = The required submittal is not available at this time.  Provide planned date when test results will be provided in the space below the requirement.

· (1) = An explanation is required and has been provided in the space below the requirement.







		Contractor’s Name:

[bookmark: Text4]     



		Subcontractor’s Name:

[bookmark: Text5]     



		Description of Wall(s):

[bookmark: Text6]     









		Standard Special Provision Reference

		Requirement Description

(see Standard Special Provision for complete description and requirements)

		Enter

Yes, No (1), NA (1) and/or

Add (1)



		MATERIALS, (f) 1

		Certification of TULT (MARV) conforming to the requirements of ASTM D4595, ASTM D6637 or other methods as appropriate.

		     



		

		     

		



		MATERIALS, (f) 2

		Ultimate Tensile Strength, a mill test report containing the ultimate tensile strength and/or of yield strength of the steel.

		     



		

		     

		



		MATERIALS, (f) 3

		Report of the Panel/Reinforcement Connection Test.

		     



		

		     

		



		MATERIALS, (f) 4

		Report for soil to reinforcement interface pullout test conforming to the requirements of ASTM D6706 or other methods as appropriate.

		     



		

		     

		



		MATERIALS, (f) 5

		Certification of facial panel to reinforcement long-term connection strength

		     



		

		     

		



		MATERIALS, (f) 6

		Certification of reinforcement pullout

		     



		

		     

		



		MATERIALS, (f) 7

		Certification of the initial concrete compression strength and Report of shipping and handling stress calculations

		     



		

		     

		



		MATERIALS, (f) 8

		Design calculations and/or pull out test report for soil reinforcement embedment in the concrete panel

		     



		

		     

		



		MATERIALS, (f) 9

		Air Content Test conforming to the requirements of ASTM C173 or ASTM C231.  Multiple submittals may be required per frequency of tests.

		     



		

		     

		







		I certify that the Panel Faced MSE Wall Certifications, Calculations and Testing Reports Submittal is complete and correct.



		Authorized Prime Contractor Representative Signature:



		Title:

[bookmark: Text11]     
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Colorado Department of Transportation

Concrete Block Facing MSE Wall – Inspector’s Checklist

Project No. / Subaccount No.: 












Wall Location: 













Project Engineer / Manager:     











Structure Number:






















Starting Date: 








Y
N


1.
Are you familiar with the documents and contact information? See Appendix 1
 FORMCHECKBOX 

 FORMCHECKBOX 


2.
Did the wall layout line match the plans / shop drawings? See Appendix 2
  FORMCHECKBOX 

 FORMCHECKBOX 


3. Did the excavation meet the specifications?  See Appendix 3
  FORMCHECKBOX 

 FORMCHECKBOX 


4. Was the foundation soil tested and if inadequate was the issue resolved?  See Appendix 4
 FORMCHECKBOX 

 FORMCHECKBOX 


5. Did the location and material of the drainage system match the plans?  See Appendix 5
 FORMCHECKBOX 

 FORMCHECKBOX 


6. Did the construction of leveling pad meet the plans and specifications? See Appendix 6
 FORMCHECKBOX 

 FORMCHECKBOX 


7. Did the structural backfill material meet the specifications? See Appendix 7
 FORMCHECKBOX 

 FORMCHECKBOX 


8. Did the soil compaction meet the specifications?  See Appendix 8
 FORMCHECKBOX 

 FORMCHECKBOX 


9. Did the facing and its installation meet the specifications and tolerances?  See Appendix 9
 FORMCHECKBOX 

 FORMCHECKBOX 


10. Did the soil reinforcement and its installation meet the specifications? See Appendix 10
 FORMCHECKBOX 

 FORMCHECKBOX 


11. Did the geomembrane and its installation meet the specifications? See Appendix 11
 FORMCHECKBOX 

 FORMCHECKBOX 


12. Did the coping or anchor slab and its installation meet the specifications? See Appendix 12
 FORMCHECKBOX 

 FORMCHECKBOX 


13. Did the splash zone coating meet the specifications? See Appendix 13
 FORMCHECKBOX 

 FORMCHECKBOX 


14. Did you document defective facing and report to the Project Engineer?  See Appendix 14
 FORMCHECKBOX 

 FORMCHECKBOX 


Include the completed checklist in the project records for archiving.  An explanation is required when the response is “No”.  Ensure all differences from the plans and specifications are reflected in the as built drawings.

Notes:
a. A short excerpt of Revision of Section 504, Concrete Block Facing MSE Walls and Appendices 1 to 14 are attached.


b. Begin using the checklist at or before the beginning of wall construction.

Name of Inspector (Please print): 












Inspectors Signature: 







    Date: 




Short excerpt from Revision of Section 504, Concrete Block Facing MSE Walls

DESCRIPTION


Description of MSE Retaining Wall System


MATERIALS (a)


Contents of Shop Drawings



MATERIALS (a) 1



Wall Layout and construction batter



MATERIALS (a) 2 to MATERIALS (a) 11


Soil reinforcement to facing connection


Facing to facing connection


Facing placement sequence


Facing height


Soil reinforcement elevations

Grade of reinforcement and locations:

Minimum Average Roll Value of Ultimate Tensile Strength, TULT (MARV), for geosynthetics and Yield strength for metallic reinforcement


Design height and reinforcement length


Soil reinforcement spacing (top, bottom and internal)


Required and supplied Long Term Design Strength (LTDS)


Tiered walls


Placement of soil reinforcement around obstructions (pipes, piers, drainage system, etc.)


Quantity table (difference in plan versus shop drawing quantities)



MATERIALS (a) 12

Geomembrane placement and required clearance to soil reinforcement



MATERIALS (a) 13


Location of vertical slip joints


MATERIALS (b) – Backfill

MATERIALS (c) - Leveling Pad

Curing requirements

MATERIALS (d) – Geomembrane and Joints


Drainage system

Geomembrane between tiered walls


MATERIALS (e) – Prefabricated Concrete Facing Blocks


Fabrication inspector’s access to plant

MATERIALS (f) – Certifications, Calculations and Testing Reports

MATERIALS (g) – Conditions to Waive the Block-Reinforcement Connection Testing Report

MATERIALS (h) - Hybrid MSE Wall System

CONSTRUCTION REQUIREMENTS (a) – Approval and Qualifications of MSE Wall Installer

CONSTRUCTION REQUIREMENTS (b) - Wall Test Segment

CONSTRUCTION REQUIREMENTS (c) - Technical Representative of Wall Product Supplier


CONSTRUCTION REQUIREMENTS (d) - Facial Block Quality Control, Placing Plan and Daily Placement Logs


CONSTRUCTION REQUIREMENTS (e) - Wall With Curved Alignments, Tight Curved Corners, And Sections Adjacent To Bridge Abutment


CONSTRUCTION REQUIREMENTS (f) – Excavation and Backfill

CONSTRUCTION REQUIREMENTS (g) – Reinforcement

CONSTRUCTION REQUIREMENTS (h) - Leveling Pad


CONSTRUCTION REQUIREMENTS (i) - Block Facing

CONSTRUCTION REQUIREMENTS (j) - Fill Under Leveling Pad

METHOD OF MEASUREMENT


MSE retaining walls will not be measured for payment in the field, but will be paid for by the calculated quantities shown on the plans for the five major components of the wall.

BASIS OF PAYMENT

Block facing payment reduction


Definition of defective blocks


Price reduction for defective blocks

Appendix 1

1. Documents and Contacts Required for Wall Inspection


1.1. Project Documents:


1.1.1. Project Plans


1.1.2. Revision of Section 504 Concrete Block Facing MSE Walls


1.1.3. Inspector's checklist for Block Facing MSE Wall


1.1.4. Construction bulletin: 2011 Number XX, Mechanically Stabilized Earth (MSE) Wall Submittal Checklists: Form 1401 and Form 1402, and Construction Inspector's Checklists for Concrete Block and Panel MSE Walls


1.1.5. Approved shop drawings, certifications and completed submittal checklist

1.1.6. CDOT Standard Specifications for Road and Bridge Construction


1.2. Contact information of the following individuals:


1.2.1. Project Engineer

1.2.2. Engineer of Record for the wall

1.2.3. Geotechnical Engineer


1.2.4. Staff Bridge Fabrication Inspector


1.2.5. Manufacturer's Technical Representative(s)


1.3. Measuring tape, plumb bob, straight edge, level, notebook, etc.

Appendix 2


2. Wall Layout Line

2.1. Wall Inspector to verify the following:


2.1.1. For bottom of wall adjacent to roadway, the wall layout line at the top of the leveling pad is defined on the plans / shop drawings

2.1.2. For top of the wall adjacent to roadway, the wall layout line at the top of the leveling pad is pre-planned and projected from the wall layout line at top of wall defined according to the plans / shop drawings.  These projections are wall heights, product and construction control dependent.  With these measurements the final wall profile shall be controlled within the acceptable limits

2.1.3. Stations and elevations of wall layout line at start, corners, curved segments, step breaks and end of wall match the plans / shop drawings

2.1.4. Compaction of the wall foundation, including under the leveling pad and soil reinforcement zone, meets the specifications before setting wall layout line

2.2. Note:


2.2.1. For walls carrying traffic and continuing from a bridge abutment or wingwall, an adjustment to the location of the layout line will be required.  The layout line must be flared to account for the zero batter (at the abutment or wingwall) to the acceptable batter of the wall.  This must be done so the cross section of the roadway carried by the wall will not be narrowed


Appendix 3

3. Excavation


3.1. Wall Inspector to verify the following:


3.1.1. The limits of the excavation match the limits shown on the plans.  The width of the wall foundation must be equal to or greater than the reinforcement length (RL) + 3’-0” (1’-6” at the front and 1’-6” at the back of the reinforced zone)

3.1.2. The compaction of the wall foundation, including under the leveling pad, meets the specifications

3.1.3. If the excavation exposed unsatisfactory bearing material, remedial measures must be taken as directed by the Project Engineer with the assistance of the Geotechnical Engineer.  See Appendix 4

3.1.4. The excavated area is protected from erosion and wash out caused by heavy rail fall, running water, etc. at the end of each days work

Appendix 4

4. Inadequate Foundation Soil

4.1. Wall Inspector to verify the following:

4.1.1. The Contractor followed the notification process and requirements.  See the first paragraph in CONSTRUCTION REQUIREMENTS (f)


4.1.2. All remedial measures directed by the Project Engineer, with the assistance of the Geotechnical Engineer, were implemented

4.1.3. If the remedial measures are removal and replacement of inadequate foundation soil


4.1.3.1. Compaction of replacement soil meets specifications

4.1.3.2. Wick drains with outlet pipes and soil reinforcements may be installed


4.1.3.3. All additional quantities are documented and archived

Appendix 5

5. Drainage System

5.1. Wall Inspector to verify the following:


5.1.1. Materials used for the drainage system meet the plans and specifications


5.1.2. Location and clearances of strip drain, collector pipe, drain pipe, outlet at wall face match the plans / shop drawings

5.1.3. Connection details and workmanship between components of the drainage system comply with plans / shop drawings and manufacturer’s recommendations


5.1.4. The connections are connected properly and placed in the correct orientation


5.2. Note:


5.2.1. Inspection of the drainage system must be done prior to being covered by the backfill


Appendix 6

6. Construction of Leveling Pad

6.1. Wall Inspector to verify the following: 

6.1.1. Stations and elevations of the start, end, and step breaks of the leveling pad match the plans / shop drawings


6.1.2. Schedule of reinforcing steel at each leveling pad step break (if any) match with plans / shop drawings


6.1.3. Grade and strength of leveling pad concrete and reinforcing steel comply with the plans / shop drawings


6.1.4. Leveling pad concrete was cured as required in the specification before the facing is placed

6.1.5. The leveling pad was constructed within the tolerance in the specifications


6.1.6. Leveling pad was constructed inside of right of way or property line

6.1.7. The layout line or pre-planned layout line shall be marked at top of leveling pad

6.1.8. Double check the wall layout line at the toe of wall with respect to the wall layout line defined according to the plan

6.1.9. Identify the locations of cross drain pipes to avoid conflict with the leveling pad


6.2. Note:


6.2.1. For walls carrying traffic and continuing from a bridge abutment or wingwall, an adjustment to the location of the leveling pad will be required.  The leveling pad must be flared to account for the zero batter (at the abutment or wingwall) to the acceptable batter of the wall.  This must be done so the cross section of the roadway carried by the wall will not be narrowed


Appendix 7

7. Backfill Material


7.1. Wall Inspector to verify the following:


7.1.1. Backfill material and its placement (lift height, compaction, etc.) meets the requirements of the plans / shop drawings and specifications

7.1.2. Only approved filter fabric and crushed rock of approved size is used to fill triangular portion behind the facing


7.2. Note:


7.2.1. Frozen backfill material is not allowed to be placed


7.2.2. Backfill material that has been placed and becomes frozen must be replaced


7.2.3. Soil reinforcement must be covered with a minimum height of backfill prior to the operation of track vehicles


7.2.4. Type of fill material, lift height, and light compaction within a distance “S” (the spacing of reinforcing layers or at least 3’-0”) from the back face of the facing


Appendix 8


8. Backfill Compaction


8.1. Wall inspector to verify the following:


8.1.1. Compaction of the backfill material meets the requirements of the plans and specifications


8.1.2. The compacted area is protected from erosion and wash out caused by heavy rail fall, running water, etc. at the end of each days work


8.1.3. Appropriate compaction machineries are used for compaction


8.1.4. Light compaction is only allowed within a distance “S” (the spacing of reinforcing layers or at least 3’-0”) measured from the back face of the facing.  Thinner lifts may be required to achieve compaction with the lighter equipment.

8.2. Note:


8.2.1. Refer to the other CDOT manuals related to backfill compaction


8.2.2. The following areas require compaction:


8.2.2.1. The reinforced zone


8.2.2.2. The retained zone


8.2.2.3. Backfill material above the geomembrane


Appendix 9

9. Concrete Blocks


9.1. Wall inspector to verify the following:


9.1.1. Concrete facing and their installation meets the requirements of the plans / shop drawings and specifications


9.1.2. Facing placement for tight curved corners, special corner blocks, sequence of block placement, construction off-sets, and installation of vertical slip joints at locations shown in plans / shop drawings and at bridge wingwalls / abutments

9.2. Note:


9.2.1. Substandard facing should not be delivered to the site


9.2.2. The Engineer has the right to access the fabricators plant when the facing is being manufactured


9.2.3. The facing delivered to the site must match the certified information contained in the Mechanically Stabilized Earth (MSE) Wall Submittal Checklists: Form 1401 and Form 1402, as applicable, including subsequent submittals.  Subsequent certification submittals are be required for the following: MATERIALS (f) 7 and 8 and CONSTRUCTION REQUIREMENTS (d)

9.2.4. The Engineer has the right to take samples in the field to be tested and exercise price reduction for substandard facing


9.2.5. Damaged facing shall not be used in the wall


9.2.6. Facing must be stored properly to avoid damage

9.2.7. Architectural requirements are met

9.2.8. Job site foreman must be pre-approved by the Engineer

9.2.9. A wall test segment is required at the beginning of wall construction.  Use the wall test segment to determine a benchmark of workmanship between trades

9.2.10. Technical representative of the facing supplier is required to be present at the construction of the test wall segment when the facing is installed


9.2.11. Document and report facing defects before and during construction. Do not wait for wall to be completed

9.2.12. Collect and archive required documentations from all Technical Representatives

9.2.13. The Contractor is required to keep a daily placement log with weekly submittals to the Engineer


9.2.14. Non-degradable cushion or shimming material may be used under the first layer of facing on top of the leveling pad

9.2.15. All tolerances shall be checked every course

9.2.16. Batter and convex deviation of the wall face must not exceed tolerances


9.2.17. Vertical slip joints are installed at locations shown on plans / shop drawings

9.2.18. For hybrid MSE wall facing, all construction details must match the shop drawings.  These details must be noted and included in the as-built drawings

Appendix 10

10. Soil Reinforcement


10.1. Wall Inspector to verify the following:


10.1.1. Soil Reinforcement and its installation meets the requirements of the plans / shop drawings and specifications


10.1.2. Location, grade, and reinforcement lengths of each layer of the soil reinforcement match the plans / shop drawings


10.1.3. Details for vertical slip joints and their location(s) match the plans / shop drawings


10.2. Note:


10.2.1. The soil reinforcement delivered to the site matches the plans / shop drawings


10.2.2. Damaged soil reinforcement shall not be used in the wall


10.2.3. Soil reinforcement must be stored properly to avoid damage

10.2.4. Soil reinforcement must be covered with a minimum height of backfill prior to the operation of track vehicles


10.2.5. Soil reinforcement at obstructions, such as pipes, utilities, drainage devices, etc., match the details shown on the plans / shop drawings

10.2.6. Soil reinforcement overlaps between layers match with plans / shop drawings


10.2.7. Soil reinforcement to facing connection matches the plans / shop drawings


10.2.8. For hybrid MSE wall facing, all construction details must match the shop drawings


10.2.9. Technical representative of the soil reinforcement supplier is required to be present at the construction of the test wall segment when the soil reinforcement is installed

Appendix 11

11. Geomembrane

11.1. Wall Inspector to verify the following:


11.1.1. Geomembrane and its installation meets the requirements of the plans / shop drawings and specifications


11.2. Note:


11.2.1. Role of Geomembrane:  The proper installation of Geomembrane, above the soil reinforced and retained zones, plays an important role in the longevity of the MSE walls.  The Inspector should be aware that most of the MSE Wall failures that have occurred are due to water penetration into the soil reinforced and retained zones. The purpose of geomembrane above the soil reinforced and retained zones is to intercept surface runoff and prevent foreign material penetration into the backfill zone of the wall such as water, anti-icing solutions, etc.

11.2.2. The geomembrane must be spliced with a dual track field seamed joint.


11.2.3. Coverage length and slope of geomembrane installed, complies with plans / shop drawings


11.2.4. For tiered walls, installation of geomembrane must match with plans / shop drawings


11.2.5. Geomembrane at the drainage components must match the details shown on the plans / shop drawings

11.2.6. Technical representative of the geomembrane supplier is required to be present at the construction of the test wall segment when the geomembrane is installed

Appendix 12

12. Coping or Anchor Slab

12.1. Wall Inspector to verify the following:


12.1.1. Coping or Anchor Slab and their installation meet the requirements of the plans / shop drawings and specifications


12.2. Note:


12.2.1. Top of the facing elevation is within the acceptable range from the bottom of the coping or anchor slab as shown on the plans / shop drawings


Appendix 13

13. Concrete Sealer in Splash Zone

13.1. Wall Inspector to verify the following:


13.1.1. Concrete Sealer and its application meet the requirements of the plans and specifications


13.2. Note:


13.2.1. Concrete sealer selected by the Contractor has to be approved by the Engineer


13.2.2. Three coats of concrete sealer must be applied at the locations shown on the plans


13.2.3. Before opening to traffic, the concrete sealer must be completely cured


Appendix 14

14. Facing Price Reduction


14.1. Wall Inspector to verify the following:


14.1.1. Type and quantity of defect defined in the specification for each 40 foot wall section 


14.2. Note:


14.2.1. Document and report facing defects before and during construction. Do not wait for wall to be completed

14.2.2. Contractor is encouraged the repair defects to avoid price reduction or rejection of the completed wall of portions thereof, as approved by the Engineer


14.2.3. Price reduction or rejection, based on the price reduction table in the specification, will be determined at the final walkthrough inspection requested by the Contractor


14.2.4. Document defects on the as-built plans for price reduction and archiving
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Colorado Department of Transportation

Concrete Panel Facing MSE Wall – Inspector’s Checklist

Project No. / Subaccount No.: 












Wall Location: 













Project Engineer / Manager:     











Structure Number:






















Starting Date: 









Y
N


1.
Are you familiar with the documents and contact information? See Appendix 1
 FORMCHECKBOX 

 FORMCHECKBOX 
        

2.
Did the wall layout line match the plans / shop drawings? See Appendix 2
  FORMCHECKBOX 

 FORMCHECKBOX 


3. Did the excavation meet the specifications?  See Appendix 3
  FORMCHECKBOX 

 FORMCHECKBOX 


4. Was the foundation soil tested and if inadequate was the issue resolved?  See Appendix 4
 FORMCHECKBOX 

 FORMCHECKBOX 


5. Did the location and material of the drainage system match the plans?  See Appendix 5
 FORMCHECKBOX 

 FORMCHECKBOX 


6. Did the construction of leveling pad meet the plans and specifications? See Appendix 6
 FORMCHECKBOX 

 FORMCHECKBOX 


7. Did the structural backfill material meet the specifications? See Appendix 7
 FORMCHECKBOX 

 FORMCHECKBOX 


8. Did the soil compaction meet the specifications?  See Appendix 8
 FORMCHECKBOX 

 FORMCHECKBOX 


9. Did the facing and its installation meet the specifications and tolerances?  See Appendix 9
 FORMCHECKBOX 

 FORMCHECKBOX 


10. Did the soil reinforcement and its installation meet the specifications? See Appendix 10
 FORMCHECKBOX 

 FORMCHECKBOX 


11. Did the geomembrane and its installation meet the specifications? See Appendix 11
 FORMCHECKBOX 

 FORMCHECKBOX 


12. Did the coping or anchor slab and its installation meet the specifications? See Appendix 12
 FORMCHECKBOX 

 FORMCHECKBOX 


13. Did the concrete sealer in the splash zone meet the specifications? See Appendix 13
 FORMCHECKBOX 

 FORMCHECKBOX 


14. Did you document defective facing and report to the Project Engineer?  See Appendix 14
 FORMCHECKBOX 

 FORMCHECKBOX 


Include the completed checklist in the project records for archiving.  An explanation is required when the response is “No”.  Ensure all differences from the plans and specifications are reflected in the as built drawings.

Notes:
a. A short excerpt of Revision of Section 504, Concrete Panel Facing MSE Walls and Appendices 1 to 14 are attached.


b. Begin using the checklist at or before the beginning of wall construction.

Name of Inspector (Please print): 











Inspectors Signature: 







    Date: 





Short excerpt from Revision of Section 504, Concrete Panel Facing MSE Walls

DESCRIPTION

Description of MSE Retaining Wall System

MATERIALS (a)


Contents of Shop Drawings



MATERIALS (a) 1



Wall Layout and construction batter



MATERIALS (a) 2 to MATERIALS (a) 11


Soil reinforcement to facing connection


Facing to facing connection


Facing placement sequence


Facing height


Soil reinforcement elevations


Grade of reinforcement and locations:


Minimum Average Roll Value of Ultimate Tensile Strength, TULT (MARV), for geosynthetics and Yield strength for metallic reinforcement


Design height and reinforcement length


Soil reinforcement spacing (top, bottom and internal)


Required and supplied Long Term Design Strength (LTDS)


Tiered walls


Placement of soil reinforcement around obstructions (pipes, piers, drainage system, etc.)


Quantity table (difference in plan versus shop drawing quantities)



MATERIALS (a) 12


Geomembrane placement and required clearance to soil reinforcement



MATERIALS (a) 13


Location of vertical slip joints


MATERIALS (b) – Backfill

MATERIALS (c) - Leveling Pad


Curing requirements


MATERIALS (d) – Geomembrane and Joints


Drainage system


Geomembrane between tiered walls


MATERIALS (e) – Pre-Cast Concrete Panel Facing Unit and Panel Joint Material

Fabrication inspector’s access to plant

MATERIALS (f) – Certifications, Calculations and Testing Reports

MATERIALS (g) - Hybrid MSE Wall System

CONSTRUCTION REQUIREMENTS (a) – Approval and Qualifications of MSE Wall Installer

CONSTRUCTION REQUIREMENTS (b) - Wall Test Segment

CONSTRUCTION REQUIREMENTS (c) - Technical Representative of Wall Product Supplier


CONSTRUCTION REQUIREMENTS (d) - Facial Panel Quality Control, Placing Plan and Daily Placement Logs


CONSTRUCTION REQUIREMENTS (e) - Wall With Curved Alignments, Tight Curved Corners, And Sections Adjacent To Bridge Abutment


CONSTRUCTION REQUIREMENTS (f) – Excavation and Backfill

CONSTRUCTION REQUIREMENTS (g) – Reinforcement

CONSTRUCTION REQUIREMENTS (h) - Leveling Pad


CONSTRUCTION REQUIREMENTS (i) - Wooden Wedges

CONSTRUCTION REQUIREMENTS (j) - Panel Facing

CONSTRUCTION REQUIREMENTS (k) - Fill Under Leveling Pad

METHOD OF MEASUREMENT:


MSE retaining walls will not be measured for payment in the field, but will be paid for by the calculated quantities shown on the plans for the five major components of the wall.

BASIS OF PAYMENT:


Panel facing payment reduction


Definition of defective panel

Price reduction for defective panel


Appendix 1

1. Documents and Contacts Required for Wall Inspection


1.1. Project Documents:


1.1.1. Project Plans


1.1.2. Revision of Section 504 Concrete Panel Facing MSE Walls


1.1.3. Inspector's checklist for Panel Facing MSE Wall


1.1.4. Construction bulletin: 2011 Number XX, Mechanically Stabilized Earth (MSE) Wall Submittal Checklists: Form 1401 and Form 1402, and Construction Inspector's Checklists for Concrete Block and Panel MSE Walls


1.1.5. Approved shop drawings, certifications and completed submittal checklist


1.1.6. CDOT Standard Specifications for Road and Bridge Construction


1.2. Contact information of the following individuals:


1.2.1. Project Engineer


1.2.2. Engineer of Record for the wall

1.2.3. Geotechnical Engineer


1.2.4. Staff Bridge Fabrication Inspector


1.2.5. Manufacturer's Technical Representative(s)


1.3. Measuring tape, plumb bob, straight edge, level, notebook, etc.

Appendix 2


2. Wall Layout Line

2.1. Wall Inspector to verify the following:


2.1.1. For bottom of wall adjacent to roadway, the wall layout line at the top of the leveling pad is defined on the plans / shop drawings


2.1.2. For top of the wall adjacent to roadway, the wall layout line at the top of the leveling pad is pre-planned and projected from the wall layout line at top of wall defined according to the plans / shop drawings.  These projections are wall heights, product and construction control dependent.  With these measurements the final wall profile shall be controlled within the acceptable limits

2.1.3. Stations and elevations of wall layout line at start, corners, curved segments, step breaks and end of wall match the plans / shop drawings


2.1.4. Compaction of the wall foundation, including under the leveling pad and soil reinforcement zone, meets the specifications before setting wall layout line

2.2. Note:


2.2.1. For walls carrying traffic and continuing from a bridge abutment or wingwall, an adjustment to the location of the layout line will be required.  The layout line must be flared to account for the zero batter (at the abutment or wingwall) to the acceptable batter of the wall.  This must be done so the cross section of the roadway carried by the wall will not be narrowed


Appendix 3

3. Excavation


3.1. Wall Inspector to verify the following:


3.1.1. The limits of the excavation match the limits shown on the plans.  The width of the wall foundation must be equal to or greater than the reinforcement length (RL) + 3’-0” (1’-6” at the front and 1’-6” at the back of the reinforced zone)


3.1.2. The compaction of the wall foundation, including under the leveling pad, meets the specifications


3.1.3. If the excavation exposed unsatisfactory bearing material, remedial measures must be taken as directed by the Project Engineer with the assistance of the Geotechnical Engineer.  See Appendix 4

3.1.4. The excavated area is protected from erosion and wash out caused by heavy rail fall, running water, etc. at the end of each days work

Appendix 4

4. Inadequate Foundation Soil

4.1. Wall Inspector to verify the following:

4.1.1. The Contractor followed the notification process and requirements.  See the first paragraph in CONSTRUCTION REQUIREMENTS (f)


4.1.2. All remedial measures directed by the Project Engineer, with the assistance of the Geotechnical Engineer, were implemented


4.1.3. If the remedial measures are removal and replacement of inadequate foundation soil


4.1.3.1. Compaction of replacement soil meets specifications


4.1.3.2. Wick drains with outlet pipes and soil reinforcements may be installed


4.1.3.3. All additional quantities are documented and archived

Appendix 5

5. Drainage System

5.1. Wall Inspector to verify the following:

5.1.1. Materials used for the drainage system meet the plans and specifications

5.1.2. Location and clearances of strip drain, collector pipe, drain pipe, outlet at wall face match the plans / shop drawings

5.1.3. Connection details and workmanship between components of the drainage system comply with plans / shop drawings and manufacturer’s recommendations


5.1.4. The connections are connected properly and placed in the correct orientation

5.2. Note:


5.2.1. Inspection of the drainage system must be done prior to being covered by the backfill


Appendix 6

6. Construction of Leveling Pad

6.1. Wall Inspector to verify the following: 

6.1.1. Stations and elevations of the start, end, and step breaks of the leveling pad match the plans / shop drawings

6.1.2. Schedule of reinforcing steel at each leveling pad step break (if any) match with plans / shop drawings


6.1.3. Grade and strength of leveling pad concrete and reinforcing steel comply with the plans / shop drawings


6.1.4. Leveling pad concrete was cured as required in the specification before the facing is placed

6.1.5. The leveling pad was constructed within the tolerance in the specifications

6.1.6. Leveling pad was constructed inside of right of way or property line

6.1.7. The layout line or pre-planned layout line shall be marked at top of leveling pad

6.1.8. Double check the wall layout line at the toe of wall with respect to the wall layout line defined according to the plan

6.1.9. Identify the locations of cross drain pipes to avoid conflict with the leveling pad


6.2. Note:


6.2.1. For walls carrying traffic and continuing from a bridge abutment or wingwall, an adjustment to the location of the leveling pad will be required.  The leveling pad must be flared to account for the zero batter (at the abutment or wingwall) to the acceptable batter of the wall.  This must be done so the cross section of the roadway carried by the wall will not be narrowed

Appendix 7

7. Backfill Material


7.1. Wall Inspector to verify the following:


7.1.1. Backfill material and its placement (lift height, compaction, etc.) meets the requirements of the plans / shop drawings and specifications

7.1.2. Only approved filter fabric and crushed rock of approved size is used to fill triangular portion behind the facing

7.2. Note:


7.2.1. Frozen backfill material is not allowed to be placed


7.2.2. Backfill material that has been placed and becomes frozen must be replaced

7.2.3. Type of fill material, lift height, and light compaction within a distance “S” (the spacing of reinforcing layers or at least 3’-0”) from the back face of the facing

Appendix 8


8. Backfill Compaction


8.1. Wall inspector to verify the following:


8.1.1. Compaction of the backfill material meets the requirements of the plans and specifications


8.1.2. The compacted area is protected from erosion and wash out caused by heavy rail fall, running water, etc. at the end of each days work


8.1.3. Appropriate compaction machineries are used for compaction


8.1.4. Light compaction is only allowed within a distance “S” (the spacing of reinforcing layers or at least 3’-0”) measured from the back face of the facing.  Thinner lifts may be required to achieve compaction with the lighter equipment.

8.2. Note:


8.2.1. Refer to the other CDOT manuals related to backfill compaction

8.2.2. The following areas require compaction:


8.2.2.1. The reinforced zone


8.2.2.2. The retained zone


8.2.2.3. Backfill material above the geomembrane

Appendix 9

9. Concrete Panels

9.1. Wall inspector to verify the following:


9.1.1. Concrete facing and their installation meets the requirements of the plans / shop drawings and specifications


9.1.2. Facing placement for tight curved corners, special corner blocks, sequence of facing placement, construction off-sets, and installation of vertical slip joints at locations shown in plans / shop drawings and at bridge wingwalls / abutments


9.1.3. Joints between the facing shall meet the requirements of the plans / shop drawings and specifications


9.2. Note:


9.2.1. Substandard facing should not be delivered to the site


9.2.2. The Engineer has the right to access the fabricators plant when the facing is being manufactured


9.2.3. The facing delivered to the site must match the certified information contained in the Mechanically Stabilized Earth (MSE) Wall Submittal Checklists: Form 1401 and Form 1402, as applicable, including subsequent submittals.  Subsequent certification submittals are be required for the following: MATERIALS (f) 7 and 8 and CONSTRUCTION REQUIREMENTS (d)


9.2.4. The Engineer has the right to take samples in the field to be tested and exercise price reduction for substandard facing


9.2.5. Damaged facing shall not be used in the wall


9.2.6. Facing must be stored properly to avoid damage

9.2.7. Architectural requirements are met

9.2.8. Job site foreman must be pre-approved by the Engineer

9.2.9. A wall test segment is required at the beginning of wall construction.  Use the wall test segment to determine a benchmark of workmanship between trades


9.2.10. Technical representative of the facing supplier is required to be present at the construction of the test wall segment when the facing is installed


9.2.11. Document and report facing defects before and during construction. Do not wait for wall to be completed

9.2.12. Collect and archive required documentations from all Technical Representatives


9.2.13. The Contractor is required to keep a daily placement log with weekly submittals to the Engineer


9.2.14. Non-degradable cushion or shimming material may be used under the first layer of facing on top of the leveling pad

9.2.15. All tolerances shall be checked every course


9.2.16. Batter and convex deviation of the wall face must not exceed tolerances


9.2.17. Vertical slip joints are installed at locations shown on plans / shop drawings and covered by a pilaster

9.2.18. For hybrid MSE wall facing, all construction details must match the shop drawings.  These details must be noted and included in the as-built drawings


9.2.19. Geotextile is required at the back (fill side) of all joints


9.2.20. Bolt and angle system is required at the bottom of the facing / top of the leveling pad as shown on the plans / shop drawings

Appendix 10

10. Soil Reinforcement


10.1. Wall Inspector to verify the following:


10.1.1. Soil Reinforcement and its installation meets the requirements of the plans / shop drawings and specifications


10.1.2. Location, grade, and reinforcement lengths of each layer of the soil reinforcement match the plans / shop drawings


10.1.3. Details for vertical slip joints and their location(s) match the plans / shop drawings


10.2. Note:


10.2.1. The soil reinforcement delivered to the site matches the plans / shop drawings


10.2.2. Damaged soil reinforcement shall not be used in the wall


10.2.3. Soil reinforcement must be stored properly to avoid damage

10.2.4. Soil reinforcement must be covered with a minimum height of backfill prior to the operation of track vehicles


10.2.5. Soil reinforcement at obstructions, such as pipes, utilities, drainage devices, etc., match the details shown on the plans / shop drawings

10.2.6. Soil reinforcement overlaps between layers match with plans / shop drawings


10.2.7. Soil reinforcement to facing connection matches the plans / shop drawings

10.2.8. For hybrid MSE wall facing, all construction details must match the shop drawings

10.2.9. Technical representative of the soil reinforcement supplier is required to be present at the construction of the test wall segment when the soil reinforcement is installed

Appendix 11

11. Geomembrane

11.1. Wall Inspector to verify the following:


11.1.1. Geomembrane and its installation meets the requirements of the plans / shop drawings and specifications


11.2. Note:


11.2.1. Role of Geomembrane:  The proper installation of Geomembrane, above the soil reinforced and retained zones, plays an important role in the longevity of the MSE walls.  The Inspector should be aware that most of the MSE Wall failures that have occurred are due to water penetration into the soil reinforced and retained zones. The purpose of geomembrane above the soil reinforced and retained zones is to intercept surface runoff and prevent foreign material penetration into the backfill zone of the wall such as water, anti-icing solutions, etc.

11.2.2. The geomembrane must be spliced with a dual track field seamed joint.


11.2.3. Coverage length and slope of geomembrane installed, complies with plans / shop drawings


11.2.4. For tiered walls, installation of geomembrane must match with plans / shop drawings


11.2.5. Geomembrane at the drainage components must match the details shown on the plans / shop drawings

11.2.6. Technical representative of the geomembrane supplier is required to be present at the construction of the test wall segment when the geomembrane is installed


Appendix 12

12. Coping or Anchor Slab

12.1. Wall Inspector to verify the following:


12.1.1. Coping or Anchor Slab and their installation meet the requirements of the plans / shop drawings and specifications


12.2. Note:


12.2.1. Top of the facing elevation is within the acceptable range from the bottom of the coping or anchor slab as shown on the plans / shop drawings


Appendix 13

13. Concrete Sealer in Splash Zone

13.1. Wall Inspector to verify the following:


13.1.1. Concrete Sealer and its application meet the requirements of the plans and specifications


13.2. Note:


13.2.1. Concrete sealer selected by the Contractor has to be approved by the Engineer


13.2.2. Three coats of concrete sealer must be applied at the locations shown on the plans


13.2.3. Before opening to traffic, the concrete sealer must be completely cured

Appendix 14

14. Facing Price Reduction


14.1. Wall Inspector to verify the following:


14.1.1. Type and quantity of defect defined in the specification for each 40 foot wall section 


14.2. Note:


14.2.1. Document and report facing defects before and during construction. Do not wait for wall to be completed

14.2.2. Contractor is encouraged the repair defects to avoid price reduction or rejection of the completed wall of portions thereof, as approved by the Engineer

14.2.3. Price reduction or rejection, based on the price reduction table in the specification, will be determined at the final walkthrough inspection requested by the Contractor

14.2.4. Document defects on the as-built plans for price reduction and archiving
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		COLORADO DEPARTMENT OF TRANSPORTATION


BLOCK FACED MSE WALL SUBMITTAL CHECKLIST

		Project No.:


     



		

		Project Code (SA#):


     



		

		Date:


     





		Instructions for shop drawing submittal and approval:

· This form is to be used on projects that require construction of Concrete Block Facing MSE Walls or alternate hybrid walls.  The Contractor is to fill out this form and submit it with the shop drawings.

· Yes = Yes, the required submittal is included in this submittal package.

· No = No. the required submittal is not included in this submittal package.  Provide the reason why the required submittal is not included in this submittal package in the space below the requirement.  This may result in the rejection of the submittal package.

· NA = The required submittal does not apply.  In lieu of required submittal provide alternative documentation as needed.  Provide reason why in the space below the requirement.

· Add = The required submittal is not available at this time.  Provide planned date when test results will be provided in the space below the requirement.

· (1) = An explanation is required and has been provided in the space below the requirement.





		Contractor’s Name:


     



		Subcontractor’s Name:


     



		Description of Wall(s):


     





		Standard Special Provision Reference

		Requirement Description

(see Standard Special Provision for complete description and requirements)

		Enter


Yes, No (1), NA (1) and/or

Add (1)



		MATERIALS, (f) 1

		Certification of TULT (MARV) conforming to the requirements of ASTM D4595, ASTM D6637 or other methods as appropriate.

		     



		

		     

		



		MATERIALS, (f) 1

		Ultimate Tensile Strength, a mill test report containing the ultimate tensile strength and/or of yield strength of the steel.

		     



		

		     

		



		MATERIALS, (f) 2

		Report of the block/reinforcement connection test conforming to the requirements of ASTM D6638, NCMA Methods SRWU 1 or other methods as appropriate.

		     



		

		     

		



		MATERIALS, (f) 3

		Report for block/block connection test conforming to the requirements of NCMA Methods SRWU 2 or other methods as appropriate.

		     



		

		     

		



		MATERIALS, (f) 4

		Report for soil to reinforcement interface pullout test conforming to the requirements of ASTM D6706 or other methods as appropriate.

		     



		

		     

		



		MATERIALS, (f) 5

		Certification of facial block to reinforcement long-term connection strength.

		     



		

		     

		



		MATERIALS, (f) 6

		Certification of reinforcement pullout.

		     



		

		     

		



		MATERIALS, (f) 7

		Report and certification for Concrete block 28 days compression strength and water absorption rate conforming to the requirements of ASTM C90 and ASTM C140.  Multiple submittals may be required per frequency of tests.

		     



		

		     

		



		MATERIALS, (f) 8

		Efflorescence, Freeze and Thaw Test conforming to the requirements of ASTM C1262 or other methods as appropriate.  Multiple submittals may be required per frequency of tests.

		     



		

		     

		





		I certify that the Block Faced MSE Wall Certifications, Calculations and Testing Reports Submittal is complete and correct.



		Authorized Prime Contractor Representative Signature:




		Title:
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