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USE WITH 2006 STANDARDS.

Use with 19NAIL and 53SHOT.

Use for all soil nail walls.  Structure excavation and backfill pay limit diagram must be shown on the plans.

Insert in the special provisions as 19-650.

10‑1.__  SOIL NAIL WALL EARTHWORK

This work shall consist of stability testing, excavating for soil nail wall construction, and backfilling around completed soil nail walls in conformance with the details shown on the plans, the provisions in Section 19‑3, "Structure Excavation and Backfill," of the Standard Specifications, and these special provisions.

2.  For emergency and/or delayed start projects, add the submittal of working drawings to "Delayed Start" and/or "Order of Work."

Working Drawings

The Contractor shall submit a complete working drawing submittal for earthwork for each soil nail wall to the Offices of Structure Design in conformance with the provisions in Section 5‑1.02, "Plans and Working Drawings," of the Standard Specifications.  Working drawings shall be 11" x 17" in size.  For initial review, 5 sets of drawings shall be submitted.  After review, between 6 and 12 sets, as requested by the Engineer, shall be submitted to Offices of Structure Design for final approval and use during construction.

3

Working drawing submittals for soil nail wall earthwork shall show the contract number, structure number, full name of the structure as shown on the project plans, and District-County-Route-Post Mile on each drawing and calculation sheet.  The Contractor's name, address, and telephone and fax numbers shall be shown on the working drawings.  Each sheet shall be numbered in the lower right hand corner.

4

The working drawing submittal for soil nail wall earthwork shall contain all information required for the construction and quality control of the earthwork, including the following:

A.
A proposed schedule and detailed construction sequence.  The construction sequence shall include measures to ensure wall and slope stability during all stages of wall construction, including provisions for installation of verification and proof test soil nails and discontinuous rows of soil nails.

B.
Methods of excavation to the staged lifts indicated and types of excavation equipment.

C.
Exposed vertical soil lift height and proposed maximum duration of exposure for each wall zone, including supporting calculations, and provisions for stabilization of the exposed soil face.

D.
Details for the monitoring system for wall deflection.

E.
Information on space requirements for installation equipment.

F.
A detailed construction dewatering plan addressing all elements necessary to divert, control, and dispose of surface water and ground water.

5

The working drawings shall be stamped and signed by an engineer who is registered as a Civil Engineer in the State of California.

6

The Contractor shall allow the Engineer 4 weeks to review the working drawings after a complete submittal has been received.

7

Should the Engineer fail to review the complete working drawing submittal within the time specified and if, in the opinion of the Engineer, the Contractor's controlling operation is delayed or interfered with by reason of the delay in reviewing the soil nail wall earthwork working drawing submittal, an extension of time commensurate with the delay in completion of the work thus caused will be granted in conformance with the provisions in Section 8‑1.09, "Right of Way Delays," of the Standard Specifications.

Stability Testing

8
The Contractor shall perform stability testing to verify the Contractor's proposed excavation lift height and exposure duration for soil nail wall construction.  Stability testing shall be performed before roadway excavation.

9.  Input stations and elevations for respective wall zones as provided by Geotechnical Design.  NOTE: the entire wall surface must be covered by the chart.  Add or delete cells as necessary.

A minimum of one stability test shall be performed within the limits of each wall zone as defined in the following table:

	Wall

Zone
	Beginning Stationing
	End Stationing
	Upper Elevation (ft)
	Lower Elevation (ft)

	1
	
	
	
	

	2
	
	
	
	

	3
	
	
	
	

	4
	
	
	
	

	5
	
	
	
	

	6
	
	
	
	


10

The stability tests shall be conducted by performing staged roadway excavation to produce a neat excavated face no more than 3 feet in front of the location of the final soil nail wall face.  The height of the excavated face shall be as specified in the approved working drawings.  The excavated face shall be 20 feet long and parallel to the soil nail wall alignment.  The excavated face shall have a constant height within the 20‑foot section.  Ramps may be excavated outside the 20‑foot section to provide construction access.  The excavated face shall be left open for the duration specified in the approved working drawings.

11

The excavated face shall maintain its integrity without raveling, sloughing, or measurable lateral movement at the completion of the stability test.  After written approval by the Engineer, the proposed excavation height may be used in that wall zone as the stand-up height of the excavated face for the duration observed in the stability test.

12

If at any time the exposed excavated face fails to maintain its integrity without raveling, sloughing, or measurable lateral movement for the duration of time observed in the approved stabilization test, the Contractor shall immediately stabilize the excavated face and perform additional stability testing as described herein.

13

If the Contractor uses a maximum excavation lift height of not greater than 5 feet, no stability testing will be required.

14

When stability testing is not performed, shotcrete shall be applied during the same work shift in which excavation has occurred.  Completion of the shotcrete facing may be delayed up to 24 hours if the Contractor demonstrates that the integrity of the excavated face is maintained.

Construction

15

No excavation or drilling for installation of production soil nails will be permitted in any wall zone until stability testing and verification soil nail testing have been completed in that wall zone, and the test results have been approved by the Engineer.

16

Excavation for soil nail installation shall proceed from the top down in a staged lift sequence as shown on the approved wall earthwork working drawings.

17

The complete excavated face shall be cleaned of all loose materials, mud, rebound, and other materials that could prevent or reduce shotcrete bond to the excavated face and soil nails.

18

The Contractor shall remove all cobbles, boulders or portions of boulders, rubble, or debris that are encountered at the final wall alignment during wall face excavation and that protrude from the excavated face more than 2 inches into the design shotcrete thickness as shown on the plans.  Such over excavation shall be backfilled with shotcrete.

19

The Contractor shall immediately notify the Engineer of the occurrence of raveling or local instability of the final wall face excavation or a horizontal movement of the wall face exceeding 0.4 percent of the total excavated wall height.

20

Unstable areas shall be temporarily stabilized by means of buttressing the exposed excavation face with an earth berm or other methods approved in writing by the Engineer.  Construction of the wall in unstable areas shall be suspended until remedial measures, submitted by the Contractor and approved by the Engineer, have been taken.

21

The Contractor shall protect installed soil nails during excavation and subsequent operations.  Damaged soil nails shall be replaced by the Contractor, at the Contractor's expense.

22

The Contractor shall complete soil nail construction and application of shotcrete wall facing in conformance with the construction sequence in the approved wall earthwork working drawings.
23

Where the Contractor's excavation and installation methods result in a discontinuous wall along any soil nail row, the ends of the structurally completed wall section shall extend beyond the ends of the next lower excavation lift by a distance equal to twice the lift height.  The Contractor shall maintain temporary slopes at the ends of each wall section to ensure slope stability.

24*.  Input minimum compressive strength of shotcrete for wall stability during construction as provided by Designer.

No excavation shall proceed to the next underlying excavation lift until the portion of wall in the current excavation lift is structurally complete.  A portion of soil nail wall shall be considered structurally complete when:

A.
Soil nail construction has been completed.

B.
Reinforced shotcrete facing has been constructed.

C.
Soil nail grout and shotcrete facing have been cured for at least 72 hours or have attained a minimum compressive strength of ______ psi.

D
The soil nail facing anchorage has been attached.

E
The representative soil nail tests have been completed for that portion of wall.

F
The soil nail test results have been approved in writing by the Engineer.
25.  Edit to suit job.

Measurement and Payment

Excavation and backfill for soil nail wall construction will be measured and paid for as structure excavation (soil nail wall) and structure backfill (soil nail wall).

26.  Edit to suit job.

Full compensation for stability testing and furnishing, constructing, and removing working and stabilizing berms for soil nail wall construction shall be considered as included in the contract price paid per cubic yard for structure excavation (soil nail wall), and no additional compensation will be allowed therefor.

27

Full compensation for shotcrete used to fill voids created by the removal of cobbles and boulders or other obstructions shall be considered as included in the contract price paid per cubic yard for shotcrete and no additional compensation will be allowed therefor.

