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Use when a mechanically stabilized embankment (MSE) system is shown on the plans or specified, or when Types 1‑5 retaining walls are shown on the plans WITH optional types of proprietary earth retaining systems allowed.

*Insert names of the State's designs shown on the plans and/or in the Engineers Estimate.

10‑1.__  EARTH RETAINING STRUCTURES

Earth retaining structures, consisting of        , shall conform to the details shown on the plans and these special provisions.

2*.  List the State's designs and proprietary systems separately.  For State's design show "State of California" after the name of the system.  See 19LIST for list of proprietary systems with addresses.  When there are different options at more than one location within a project list each location separately.

At the Contractor's option, one of the following acceptable alternative earth retaining systems may be constructed:

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

3

Only one type of earth retaining system shall be used at any one location.

4

The above list of acceptable alternative earth retaining systems has been selected from the Department's current list of prequalified earth retaining systems and is limited only to those systems determined to have characteristics suitable for this project.  Among the alternatives shown, some systems may be proprietary.

5

The list of prequalified earth retaining systems has been developed from data previously furnished by suppliers or manufacturers of each system.  Approval of additional earth retaining systems is contingent on the system meeting the full range of parameters for which prequalification is required.  The prequalification requirements can be obtained from the Office of Structure Design, Mail Station 9-2/9I, 1801 30th Street, Sacramento, CA  95816.

6

WORKING DRAWINGS

If the Contractor elects to use a proprietary earth retaining system from the list of acceptable alternative systems, the Contractor shall submit complete working drawings for each installation of the system to the Office of Structure Design (OSD) in conformance with the provisions in Section 5‑1.02, "Plans and Working Drawings," of the Standard Specifications.  For initial review, 4 sets of drawings shall be submitted.  After review between 6 and 12 sets, as requested by the Engineer, shall be submitted to OSD for final approval and use during construction.

7

Working drawings shall be 279 mm x 432 mm {11 inches x 17 inches} in size, and each drawing and calculation sheet shall include the State assigned designations for the contract number, bridge number, full name of the structure as shown on the contract plans, and District‑County‑Route‑kilometer Post {Post mile}.  The design firm's name, address, and phone number shall be shown on the working drawings.  Each sheet shall be numbered in the lower right hand corner and shall contain a blank space in the upper right hand corner for future contract sheet numbers.

8.  Delete " and shall be accompanied with calculations" when Para 2 includes a State design or a system in 19LIST.  Change "4 weeks" to "8 weeks" when only one system is listed in Para 2 and it is not a State design or not included in 19LIST (1 "or equal").

The Contractor shall verify the existing ground elevations at the site before preparing the working drawings.  The working drawings shall contain all information required for the proper construction of the system at each location including existing ground line at face of wall as verified at the site and any required revisions or additions to drainage systems or other facilities.  The working drawings shall include "General Notes" which contain design parameters, material notes, and wall construction procedures and shall be accompanied with calculations.  The working drawings and calculations shall be stamped and signed by an engineer who is registered as a Civil Engineer in the State of California.  The Contractor shall allow the Engineer 4 weeks to review the drawings after a complete set has been received.

9

Unless otherwise specified, at the completion of each structure for which working drawings were submitted, and if the work detailed in these working drawings is permanent, the Contractor shall submit to the Engineer one set of corrected as-built prints 279 mm x 432 mm {11 inches x 17 inches} in size and on 75‑g/m2 {20‑pound} (minimum) bond paper, showing as built conditions.  As‑built drawings that are common to more than one structure shall be submitted for each structure.

10

MATERIALS

Earthwork

Excavation and backfill shall conform to the details shown on the plans, the provisions in Section 19, "Earthwork," of the Standard Specifications, and these special provisions.

11.  Paras 11 thru 13 pertain to mechanically stabilized embankment (MSE) and similar proprietary systems, otherwise delete Paras 11 thru 13 and insert earthwork requirements where applicable.  Plans must show limits of earthwork for all alternatives allowed.  Para 11, requirements given are for Ø of 34.

Structure backfill for earth retaining structures with metallic soil reinforcement 1) shall consist of material free from organic material and substantially free of shale or other soft, poor durability particles, 2) shall not contain slag aggregate or recycled materials such as glass, shredded tires, portland cement concrete rubble, asphaltic concrete rubble, or other unsuitable material as determined by the Engineer, and 3) shall conform to the following requirements:

Gradation Requirements

Sieve Size
Percentage Passing
California Test

159‑mm {6"}
100
202

75‑mm {3"}
78 - 100
202

4.75‑mm {No. 4}
----
202

600‑m {No. 30}
0 - 60
202

75‑m {No. 200}
0 - 25
202



Property Requirements

Test
Requirement
California Test

Sand Equivalent
12 min.
217

Plasticity Index
10 max.
204

Minimum Resistivity
1500 ohm‑cm min.
643

Chlorides
< 500 ppm
422

Sulfates
< 2000 ppm
417

pH
5.5 to 10.0
643

If 12 percent or less passes the No. 75‑m {No. 200} sieve and 50 percent or less passes the No. 4.75‑mm {No. 4} sieve, the Sand Equivalent and Plasticity Index requirements shall not apply.

12

Permeable material shall be used for the portion of the structure backfill for earth retaining structures with soil reinforcement within the limits shown on the plans.  Permeable material shall be Class 1, Type B, conforming to the provisions in Section 68‑1.025, "Permeable Material," of the Standard Specifications and the following requirements:

Property Requirements

Test
Requirement
California Test

Minimum Resistivity
1500 ohm‑cm min.
643

Chlorides
< 500 ppm
422

Sulfates
< 2000 ppm
417

pH
5.5 to 10.0
643

13

Water used for earthwork or dust control within 150 meters {500 feet} of the earth retaining structures with metallic soil reinforcement shall conform to the provisions for water in Section 90‑2.03, "Water," of the Standard Specifications.

14

Concrete

Concrete used in precast and cast-in-place reinforced concrete members of earth retaining structures shall conform to the details shown on the plans, the provisions in Section 51, "Concrete Structures," of the Standard Specifications, and these special provisions.

15.  Use only when there is the possibility in the contract of an MSE or similar proprietary system.  Edit if not MSE.

The concrete leveling pads for the    Mechanically Stabilized Embankment (MSE)    system shall conform to the provisions in Section 90‑10, "Minor Concrete," of the Standard Specifications.

16.  Use for Climate Area III.  Delete for Climate Areas I and II.  See Appendix 4C of the PS&E Guide for Climate Areas.

Concrete shall conform to the freeze-thaw requirements of these special provisions, and shall contain not less than 400 kg of cementitious material per cubic meter {674 pounds of cementitious material per cubic yard}.

17

Reinforcement

Reinforcement shall conform to the provisions in Section 52, "Reinforcement," of the Standard Specifications and these special provisions.

18

Galvanizing

Soil reinforcement, connecting elements, and other steel components that are in contact with the earth shall be galvanized in conformance with the provisions in Section 75‑1.05, "Galvanizing," of the Standard Specifications.

19.  If a MSE system is not shown on the plans and proprietary MSE systems are listed as alternatives, the plans must provide details showing the number and location of inspection elements to be placed in these wall systems.  Delete if no MSE systems are listed as alternatives.

Inspection Wire

If a proprietary alternative system is selected, inspection elements representative of the particular soil reinforcement shall be furnished in the same number and approximate location as shown on the plans for the MSE system.

20

The threaded end of the inspection wire may be formed before or after galvanizing.  The end 100 mm {4 inches} of the wire shall be coated with 2 applications of an approved unthinned commercial quality zinc-rich primer (organic vehicle type).  The threaded end of the wire shall be encapsulated with corrosion inhibiting, mastic filled, round vinyl enclosure secured with a nylon tie as shown on the plans.  If the threaded end is galvanized after threading, the threads shall be cleaned before painting.  There shall be no damage to the unthreaded portion of the galvanized inspection wire.

21

Drainage System

The drainage system shall conform to the details shown on the plans and these special provisions.

22

Corrugated steel pipe shall conform to the provisions in Section 66, "Corrugated Metal Pipe," of the Standard Specifications.

23

Perforated steel pipe underdrains and underdrain outlets and risers shall conform to the provisions in Section 68‑1, "Underdrains," of the Standard Specifications.

24

The class of rock used for rock slope protection at drain pipe outlets shall be No. 3 Backing, and shall conform to the provisions in Section 72‑2, "Rock Slope Protection," of the Standard Specifications.

25.  Include SSP SS8‑M81 in Section 8, "Materials," to require ultraviolet (UV) protection.

Filter fabric shall conform to the provisions for fabric for underdrains in Section 88‑1.03, "Filter Fabric," of the Standard Specifications, and these special provisions.

26

Adhesive for bonding filter fabric to concrete panels shall be commercial grade.

27.  Delete Paras 27 thru 33 if no MSE system is shown on the plans.

Soil Reinforcement

Soil reinforcement shall conform to the details shown on the plans and these special provisions.

28

MW70 and MW130 steel wire shall conform to the requirements in ASTM Designation:  A 82.  The welded wire mat shall conform to the requirements in ASTM Designation:  A 185.  MD70 and MD130 deformed steel wire may be substituted for MW70 and MW130 steel wire, respectively.  The welded wire mat utilizing deformed steel wire shall conform to the requirements in ASTM Designation:  A 496 and ASTM Designation:  A 497.

29

The button on button-headed wires shall conform to the provisions in Section 50‑1.05, "Prestressing Steel," of the Standard Specifications.

30

The coupler at the mat connection shall be a seamless steel sleeve.  The coupler shall be applied over the button-headed wires and swaged by means of a hydraulic press.  The coupler shall develop the minimum tensile strength of the wire without exceeding a total slip of the wires of 5.0 mm {0.2‑inch}.

31

Splicing of the welded wire mat along its length shall be by a mechanical coupler, which shall develop the minimum tensile strength of the wire.  The mechanical coupler shall be approved by the Engineer.

32

Miscellaneous

Resin bonded cork for horizontal joints shall conform to the requirements in ASTM Designation:  D 1752, Type II with a compressive load of not less than 690 kPa {100 pounds per square inch}.

33

Pipe for the pipe pin shall conform to the requirements in ASTM Designation:  A 53, Standard weight, except the amount of the zinc coating per square meter of actual surface shall average not less than 610 g and no individual specimen shall be less than 550 g.

34

CONSTRUCTION

Earth retaining structures shall be constructed to the lines, grades, and details shown on the plans, and shall conform to these special provisions.

35

Earthwork

Structure backfill material shall be placed and compacted simultaneously with the erection of the facing panels.  Placement and compaction shall be accomplished without distortion of the soil reinforcement or displacement of facing panels.  Structure backfill at the front of the wall shall be completed prior to backfilling more than 4 m {15 feet} above the bottom of the lowermost face element.

36

Structure backfill for earth retaining structures with soil reinforcement shall be compacted to a relative compaction of not less than 90 percent, except when the backfill is within 50 meters {150 feet} of a bridge abutment or for a minimum depth of one meter {3 feet} below the grading plane for the width between the outer edges of shoulders, the backfill shall be compacted to a relative compaction of not less than 95 percent.

37.  Use only when there is the possibility in the contract of an MSE or similar proprietary system to be constructed on embankment.

A relative compaction of not less than 95 percent shall be obtained for embankment under earth retaining structures with soil reinforcement within the limits established by inclined planes sloping 1:1.5 (vertical:horizontal) out and down from lines 0.3‑m {one foot} outside the bottom limits of structure backfill, including permeable material when required.

38

Sheepsfoot or grid-type rollers shall not be used for compacting material within the limits of the soil reinforcement.  Hand-held or hand-guided compacting equipment shall be used to compact structure backfill material within one meter {3 feet} of the facing panels.

39

At each level of the soil reinforcement the structure backfill shall be constructed to a plane 45 mm {0.1‑foot} above the elevation of the soil reinforcement connection and shall start one meter {3 feet} from the back of the face panel and extend for at least the remaining length of soil reinforcement.  This grading shall be complete before placing the next layer of soil reinforcement.

40

Permeable material and filter fabric shall be placed along with structure backfill as shown on the plans.  Compaction of the permeable material for the drainage system outside the limits of the soil reinforcement is not required, and equipment shall not be operated directly on the permeable material or filter fabric.  If a sloped layer of permeable material is placed to facilitate the work or to satisfy safety considerations, the vertical limits of permeable material shall remain unchanged, and the thickness of the layer of permeable material shall be measured normal to the slope.

41

Permeable material shall be placed in layers not exceeding 0.6‑m {2‑feet} in thickness.

42

Filter Fabric

Filter fabric shall be placed at the locations and in conformance with the details shown on the plans and these special provisions.

43

Immediately prior to placing filter fabric, the subgrade to receive the filter fabric shall conform to the compaction and elevation tolerance specified for the material involved and shall be free of loose or extraneous material and sharp objects that may damage the filter fabric during installation.

44

Filter fabric shall be handled and placed in conformance with the manufacturer's recommendations.

45

Filter fabric shall be stretched, aligned, and placed in a wrinkle-free manner.

46

Adjacent borders of filter fabric shall be stitched or overlapped from 300 mm to 450 mm {12 to 18 inches}.  The preceding roll shall overlap the following roll in the direction the material is being spread or shall be stitched.  When filter fabric is joined by stitching it shall be stitched with yarn of a contrasting color.  The size and composition of the yarn shall be as recommended by the filter fabric manufacturer.  The stitches shall number 2 to 3 per centimeter {5 to 7 per inch} of seam.

47

If the filter fabric is damaged during installation, it shall be repaired by placing a piece of filter fabric that is large enough to cover the damaged area and which meets the overlap requirement.

48

During spreading of the permeable material, a minimum of 150 mm {6 inches} of the material shall be maintained between the filter fabric and the Contractor's equipment.  Where structure backfill material is to be placed on filter fabric, a minimum of 450 mm {18 inches} of structure backfill material shall be maintained between the filter fabric and the Contractor's equipment.  Equipment or vehicles shall not be operated or driven directly on filter fabric.

49

Concrete

Use only when there is the possibility in the contract of an MSE or similar proprietary system.

Concrete for the leveling pads shall be placed at least 24 hours prior to erecting face panels.

50.  When architectural treatment is required, strike this para and add specifications for architectural treatment.

Exposed surfaces of precast and cast-in-place concrete members shall receive a surface finish conforming to the provisions in Section 51‑1.18B, "Class 1 Surface Finish," of the Standard Specifications.

51.  Use Paras 51 thru 53 with MSE system.

Mechanically Stabilized Embankment System

If the Contractor elects to construct one of the earth retaining structures shown on the plans, the structure shall conform to the lines, grades, and details shown on the plans and these special provisions.

52

Concrete panel surfaces, which are to receive filter fabric, shall be dry and thoroughly cleaned of dust and deleterious materials.

53

After placement of an inspection element and placement of backfill to a level at least 0.6‑m {2 feet} above the inspection element, the void in the face panel shall be dry packed with portland cement mortar as shown on the plans.  Dry pack shall conform to the provisions in Section 51‑1.135, "Mortar," of the Standard Specifications, except that the proportion of cement to sand shall be that required to achieve a 28‑day mortar compressive strength of 7 MPa to 10 MPa {1,000 to 1,500 pounds per square inch}.

54.  Edit, and when acceptable to Office of Structure Design, add minimum embedment requirements.  When proprietary systems require additional specifications add after Para 58.  Delete Paras 54 thru 58 when no optional types of proprietary earth retaining systems are listed in Para 2.

Proprietary Earth Retaining Systems

If the Contractor elects to construct one of the acceptable proprietary alternative earth retaining systems, the structure shall be constructed to the lines and grades shown on the plans.  Vertical and horizontal alignment shall be checked at every course throughout the erection process.  The construction shall include a drainage system where shown on the plans, and shall conform to the details shown on the approved working drawings, approved proprietary system details, and these special provisions.

55.  Use when applicable and edit to suit.  Check with design engineer.

Alternative earth retaining structures shall be constructed to accommodate the wall mounted lighting, the wall mounted drainpipe, and the panels for future drainage inlets, as shown on the plans.

56*.  Plans must show sufficient data to determine finish grades.  Edit second sentence to match the system shown on the plans.  Edit or delete the fourth sentence to conform to details shown on the plans.

The top of wall profile of alternative earth retaining systems shall conform to the profile shown on the plans.  The bottom of    wall elevations  or  face panels    shall be at or below the elevations shown on the plans.  The height and length to be used for any system shall be the minimums for that system that will effectively retain the earth behind the structure for the loading conditions and the contours, profile, or slope lines shown on the plans.  The length of soil reinforcement for any system shall be not less than that shown on the plans.  In addition, if the plans or special provisions indicate limiting parameters for alternative systems, the system shall conform to those parameters.

57

The top of face panels, assuming no leveling pad settlement, shall be covered by the coping lip or concrete barrier slab lip at a minimum of 170 mm {7 inches}.  The coping height may be increased from 460 mm to 600 mm {18 inches to 24 inches} maximum along the entire length of the wall at the Contractor's expense.

58.  Check to make sure the plans show the required dimensions and have included current details for CIP concrete coping or barrier slabs.

The top level of soil reinforcement shall be placed parallel to the top of the concrete panel at a distance below the top of the wall as shown on the plans.  The top level of soil reinforcement shall also be 1) placed a minimum of 75 mm {3 inches} below the bottom of the barrier slab lip or the bottom of the concrete gutter behind coping and 2) placed a minimum of 125 mm {5 inches} below the top edge of the concrete panel.

59*.  Edit the name of the State's design from Para 1 and edit lower limit.

MEASUREMENT AND PAYMENT

Earth retaining structures will be measured and paid for by the square meter {square foot}.  Regardless of the type of earth retaining structure actually constructed, the square meter {square foot} area for payment will be based on the length and vertical height of each section of       system shown on the plans which was or would have been constructed.  The vertical height of each section will be taken as the difference in elevation on the outer face from the bottom of the    lowermost face element  or  top of footing    to the top of wall profile.

60.  Use when any of Types 1 thru 5 retaining walls are listed in Para 1.  Delete Para 61.  Delete "piles," if none are shown on the plans.  Barrier or cable rail are separate items.

The contract price paid per square meter {square foot} for earth retaining structure at each location shall include full compensation for furnishing all labor, materials, tools, equipment, and incidentals, and for doing all the work involved in constructing the earth retaining structure and inspection elements, including earthwork, piles, footings, and drainage systems, complete in place, as shown on the plans, as specified in the Standard Specifications and these special provisions, and as directed by the Engineer.

61.  Use when MSE is listed in Para 1.  Delete Para 60.  Barrier or cable rail are separate items.

The contract price paid per square meter {square foot} for earth retaining structure at each location shown on the plans shall include full compensation for furnishing all labor, materials, tools, equipment, and incidentals, and for doing all the work involved in constructing the earth retaining structure and inspection elements, including earthwork, leveling pad, coping, bearing pads, and drainage systems, complete in place, as shown on the plans, as specified in the Standard Specifications and these special provisions, and as directed by the Engineer.

62

The contract price paid per cubic meter {cubic yard} for structural concrete, barrier slab shall include full compensation for furnishing all labor, materials, tools, equipment, and incidentals, and for doing all the work involved in constructing the barrier slab, complete in place, as shown on the plans, as specified in the Standard Specifications and these special provisions, and as directed by the Engineer.

63

Full compensation for revisions to the barrier support, drainage system, or other facilities made necessary by the use of an alternative earth retaining system shall be considered as included in the contract price paid per square meter {square foot} for earth retaining structure, and no separate payment will be made therefor.

