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USE WITH 2006 STANDARDS.

Use with 19‑650 & 53‑100.

Plans for soil nails should include the following:

- Elevations for use in computing excavation and backfill quantities.

- Locations of proof test soil nails.

- Minimum length of soil nails.  Soil nails should be at least 15 feet long; if not, contact Geotechnical Services.

10‑1.__  SOIL NAIL ASSEMBLY

This work shall consist of drilling holes in existing foundation materials, installing and grouting steel bars in drilled holes, installing anchorage systems, and testing of installed soil nails in conformance with the details shown on the plans, the provisions of the Standard Specifications, and these special provisions.

Paras 2 thru 6, for emergency and/or delayed start projects, add the submittal of working drawings to "Delayed Start" and/or "Order of Work."

2
Working Drawings

The Contractor shall submit a complete working drawing submittal for soil nail assemblies 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 the Offices of Structure Design for final approval and use during construction.

3

Working drawing submittals for soil nail assemblies 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 also be shown on the working drawings.  Each working drawing sheet shall be numbered in the lower right hand corner of the sheet.

4

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

A.
The proposed schedule and detailed construction sequence of the installation and grouting of soil nails, application of shotcrete, and construction of cast-in-place reinforced concrete.

B.
Complete details and specifications for the anchorage system, soil nails, and test soil nails, including encapsulation materials and grouting methods.

C.
Drilling methods and equipment, including proposed drilled hole diameter with assumed bond strength, supporting calculations, and equipment space requirements.

D.
Repair procedure for damaged sheathing.

E.
Grout mix designs and testing procedures.

F.
Grout placement procedures and equipment, including minimum required cure time.

G.
Proposed soil nail testing equipment, including jacking frame and appurtenant bracing, and the method and equipment for determining soil nail displacement during testing.

H.
Details for providing bonded and unbonded lengths, including type of packers or other appropriate devices.

I.
Details for isolation of installed proof soil nails during shotcrete installation.

J.
Procedure for extraction of grouted soil nails.

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
Materials

The materials specified below shall be used for construction of soil nail assemblies and test soil nails.

Para 8 & 9:  A site is considered corrosive if 1) chloride concentration is 500 ppm or greater, OR 2) sulfate concentration is 2000 ppm or greater, OR 3) pH is 5.5 or less.

8.  Use for non-corrosive sites, delete Para 9.  Use with SSP 52-650.
Bar reinforcement for production soil nails shall conform to the provisions for bar reinforcement in Section 52, "Reinforcement," of the Standard Specifications.  When Grade 60 soil nails are shown on the plans, the bar reinforcement shall also conform to the requirements in ASTM Designation:  A 615/A 615M or A706/A706M.  When Grade 75 soil nails are shown on the plans, the bar reinforcement shall also conform to the requirements in ASTM Designation:  A 615/A 615M.  The soil nail shall be either a reinforcing bar encapsulated full length in a grouted corrugated plastic sheathing or an epoxy-coated prefabricated reinforcing bar partially encapsulated in a grouted corrugated plastic sheathing.  The bar shall be centered in the sheathing and the space between the sheathing and the bar shall be filled with grout.  The epoxy coating shall conform to the provisions in "Epoxy-Coated Prefabricated Reinforcement" of these special provisions and shall have a minimum thickness of 12 mils.

9.  Use for corrosive sites, check that appropriate details are shown on the plans.  Delete Para 8.

Bar reinforcement for soil nails shall conform to the provisions for bar reinforcement in Section 52, "Reinforcement," of the Standard Specifications. When Grade 60 soil nails are shown on the plans, the bar reinforcement shall also conform to the requirements in ASTM Designation:  A 615/A 615M or A 706/A 706M.  When Grade 75 soil nails are shown on the plans, the bar reinforcement shall also conform to the requirements in ASTM Designation:  A 615/A 615M.  The soil nail shall be a reinforcing bar encapsulated full length in a grouted corrugated plastic sheathing.  The bar shall be centered in the sheathing and the space between the sheathing and the bar shall be filled with grout.

10
Soil nails shall be lengthened or additional soil nails shall be installed if ordered by the Engineer.  The lengthening or addition of soil nails, if ordered by the Engineer, will be paid for as extra work as provided in Section 4‑1.03D, "Extra Work," of the Standard Specifications.

11
Bar reinforcement for production soil nails shall have a minimum length of 6 inches of thread on the anchorage end.  Threading may be continuous spiral deformed ribbing provided by the bar deformations or may be cut into a reinforcing bar.  If threads are cut into a reinforcing bar, the bar size shall be the next larger bar designation number from that shown on the plans and coarse threads shall be used.  The epoxy coating at the anchorage end of epoxy-coated bars may be omitted for a maximum length of 6 inches.  Metal surfaces of assembled splices of epoxy-coated bars shall be epoxy coated.

12
Corrugated plastic sheathing shall be either polyvinyl chloride (PVC) or high-density polyethylene (HDPE). The width of corrugations, the distance between corrugations, and the height of corrugations of corrugated plastic sheathing shall be approximately the same.  The minimum sheathing wall thickness shall be 25 mils.

13
PVC sheathing shall conform to the requirements in ASTM Designation:  D 1784, Class 13464‑B.

14
HDPE shall have a density between 0.940 and 0.960 grams per cubic centimeter when measured in conformance with the requirements in ASTM Designation:  D 792.

15
The sheathing shall have sufficient strength to prevent damage during construction operations and shall be watertight, chemically stable without embrittlement or softening, and nonreactive with concrete and steel.

16
Splicing of soil nails shall be made only at the locations shown in the approved working drawings or at ends of soil nails that the Engineer has ordered to be lengthened.

17
Bar reinforcement for verification and proof test soil nails shall conform to the provisions for bar reinforcement in Section 52, "Reinforcement," of the Standard Specifications and shall be of a size and grade determined by the Contractor.  Test soil nail bars shall be not smaller than the production soil nails they represent.

18
Verification and proof test soil nails shall be lengthened if ordered by the Engineer.  The lengthening of test soil nails, if ordered by the Engineer, will be paid for as extra work as provided in Section 4‑1.03D, "Extra Work," of the Standard Specifications.

19
Bar reinforcement for verification and proof test soil nails need not be epoxy coated or encapsulated in grouted plastic sheathing.  Splicing of test soil nails shall be made only at locations outside of the bonded length.

20
Anchorages for soil nails shall conform to the details shown on the plans and the provisions in Section 75‑1.02, "Miscellaneous Iron and Steel," of the Standard Specifications, except that nuts, washers, wedges, and bearing plates to be fully encased in concrete, grout, or shotcrete need not be galvanized.  Concrete anchors on bearing plates shall conform to the provisions for stud connectors in Section 55‑2, "Materials," of the Standard Specifications.

21
Grout shall conform to the provisions in Section 50‑1.09, "Bonding and Grouting," of the Standard Specifications.  California Test 541 will not be required nor will the grout be required to pass through a screen with a 0.07‑inch maximum clear opening prior to being introduced into the grout pump.  Fine aggregate may be added to the grout mixture of cement and water in drilled holes 6 inches or greater in diameter, but only to the extent that the cement content of the grout is not less than 845 pounds per cubic yard of grout.  Fine aggregate, if used, shall conform to the provisions in Section 90‑2, "Materials," and Section 90‑3, "Aggregate Gradings," of the Standard Specifications.  Grout with fine aggregate shall have a nominal penetration equal to or greater than 90 mm when measured in conformance with California Test 533 and shall have an air content of equal to or less than 2 percent when measured in conformance with California Test 504.  Air-entraining admixtures shall not be used for grout with fine aggregate.

22
The consistency of grout with fine aggregate shall be verified prior to use by producing a batch to be tested.  The test batch shall be produced and delivered to the project under conditions and in time periods similar to those expected during the placement of grout in the soil nails.  Grout for the test batch shall be placed in an excavated hole or suitable container of adequate size to allow testing in conformance with California Test 533.  The test batch shall demonstrate that the proposed grout mix achieves the specified nominal penetration.  Upon completion of the testing, the grout shall be disposed of in conformance with the provisions in Section 7‑1.13, "Disposal of Material Outside the Highway Right of Way," of the Standard Specifications.

23
Construction

No excavation or drilling for the installation of production or proof 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.

24*.  Edit or delete to suit project.  Use ONLY items that apply to the project.  DO NOT leave this unedited.  This is for project specific conditions ONLY; consult Geotechnical Services, geotech reports, and LOTB.

Difficult soil nail assembly construction is anticipated due to    soft bay mud overlying dense soils,    caving soils,    hazardous and contaminated materials,    serpentine materials,    tidal flow fluctuation,    high ground water,    cobbles and boulders,    subsurface concrete debris,    low overhead clearance,    underground utilities,    overhead utilities,    the requirements of soil nail assembly embedment into rock,    sound control,    vibration monitoring,        and traffic control.

25
Water and grout from soil nail construction operations shall not fall on public traffic, flow across shoulders or lanes occupied by public traffic, or flow into landscaping, gutters, or other drainage facilities.

26
The Engineer shall be present during drilling, installation, grouting, and testing for verification soil nails.

27
The Contractor shall determine the required drilled hole diameter and installation method to achieve the soil nail pullout resistance values specified on the plans.

28
The holes shall be drilled by either the rotary or rotary percussion drilling method.

29
Drilling equipment shall be designed to drill straight and clean holes.  The drilling method and the size and capability of the drilling equipment shall be as approved in the working drawings.

30
At locations where caving conditions are anticipated, sufficient casing and auger lengths shall be available on site to maintain uninterrupted installation of soil nails.

31
At locations where hard drilling conditions such as rock, cobbles, boulders, or obstructions are anticipated, a down hole pneumatic hammer drill rig and drill bit shall be available on site to drill holes for soil nails.

32.  Plans must show right-of-way or easements for drilled holes.

Drilled holes for walls shall not extend beyond the right-of-way or easement limits as shown on the plans or as specified in these special provisions.

33
Holes shall be drilled in the existing foundation materials.  Holes for verification and proof soil nails shall be of the same diameter as those for the production soil nails they represent.

34
Holes shall be cleaned to remove material resulting from drilling operations.  Water for cleaning holes shall not be used unless approved in writing by the Engineer.  Soil nails shall not be inserted in the drilled holes until the holes have been inspected by the Engineer.

35
Soil nails shall be installed in drilled holes in an expeditious manner so that caving or deterioration of the drilled holes does not occur.

36
Centralizers shall be used during installation to support the soil nail in the center of the drilled hole.  Centralizers shall be spaced at a maximum of 7.5 feet on center along the length of the bar, and 18 inches from the end of the bar.  Plastic centralizers may be used.
37
Prior to inserting each soil nail into the drilled hole, the nail shall be clean and free of oil, grease, dirt, or other extraneous substances, and any damage to the sheathing shall be repaired or replaced.

38
Where the soil nail cannot be completely inserted, the Contractor shall remove the bar and clean or redrill the hole to permit unobstructed installation.  Partially installed bars shall not be driven or forced into the drilled hole and will be rejected.  When open-hole drilling methods are being used, the Contractor shall have hole cleaning tools on site suitable for cleaning drilled holes along their full length just prior to bar insertion and grouting.

39
The Contractor may install verification soil nails through the existing slope face, drill platform work bench, stabilization berm, stability test exposed face, or into slot cuts made for the lift in which the verification soil nails are located.  Slot cuts shall only be large enough to accommodate the drill and test setup equipment.  The verification test nails shall be installed within the limits of each wall test zone or within the limits of the 20‑foot excavated stability test face, and shall be at least 10 feet apart.

40
The length of drilled hole shall be verified and recorded by the Contractor before grouting.

41
The Contractor shall grout the drilled hole after installation of the soil nail.  Grout shall be injected at the low end of the drilled hole and shall fill the drilled hole with a dense grout free of voids or inclusion of foreign material.  The Contractor shall completely grout the drilled hole in one continuous operation.  Cold joints shall not be used in grout placement.

42
Only the bonded length of test soil nails shall be grouted.

43
Soil nails shall be installed and grouted in the same work shift as the drilling operation.

44
Any remaining void at the exterior end of the drilled hole for a production soil nail shall be filled with shotcrete, and the soil nail secured at the face of the shotcrete.  The steel bearing plate shall be seated with full bearing on the shotcrete surface, and the nut for the soil nail shall be hand tightened before the initial set of the shotcrete.  The nut shall be made wrench tight after the shotcrete has set for 24 hours unless a shorter time is approved by the Engineer.

45
After placing grout, soil nails shall remain undisturbed for the cure time stated in the approved soil nail working drawings.

46
The Contractor shall construct verification and proof test soil nails using the same equipment, methods, nail inclination, and drill hole diameter as to be used for production soil nails.

47
Testing

The Contractor shall perform load testing of verification and proof soil nails to verify the Contractor's soil nail installation methods and pullout resistance.  Load testing shall consist of incrementally loading the soil nail until either the maximum test load has been held for the specified duration or a pullout failure has occurred.
48
Production soil nails shall be represented by proof soil nails within a given wall zone.

49
Test loads shall be applied using a hydraulic jack supported by a reaction frame capable of supporting the test equipment without excessive deformation.  Test loads shall be maintained within 5 percent of the intended load throughout hold periods.  The magnitude of applied test loads shall be determined by using either a calibrated pressure gage or a load cell.  Movements of the soil nail head shall be measured using a gage capable of measuring to 0.001 inch and recorded to the nearest 0.001 inch at each increment of load, including the ending alignment load, during the load tests.  The gage shall have sufficient capacity to allow the test to be completed without resetting the gage during testing.  Unloading or repositioning of test equipment during testing will not be allowed.  The jacking equipment, including the movement measuring system, shall be stable during all phases of the soil nail loading operations.
50
The pressure gage shall be graduated in 100 psi increments or less, and shall have an accurately reading, clearly visible dial or display.  Each jack and its gage shall be calibrated as a unit with the cylinder extension in the approximate position that it will have at final jacking force, and shall be accompanied by a certified calibration chart.  Each jack and pressure gage assembly shall be calibrated in conformance with the provisions for jacks used to stress tendons permanently anchored at greater than 25 percent of ultimate tensile strength in Section 50‑1.08, "Prestressing," of the Standard Specifications.  The load cell shall be calibrated and shall be provided with an indicator capable of measuring the maximum test load in the soil nail.  The range of the load cell shall be such that the lower 10 percent of the manufacturer's rated capacity will not be used in determining the jacking force.

51
The test load may be verified by State forces with State-furnished equipment operated in conformance with the requirements of California Test 677.  The Contractor shall provide sufficient labor, equipment, and material to install and support such testing equipment at the soil nails and to remove the testing equipment after the testing is complete, as ordered by the Engineer.

52
The Contractor shall furnish to the Engineer complete results for each soil nail tested.  Data for each test shall list key personnel, test loading equipment, soil nail location, hole diameter and depth, bonded length, type of soil, method of drilling, quantity of grout and grout pressure used within the bonded length, and amount of ground water encountered within the bonded length.  Test data shall also include the dates and times of drilling, soil nail installation, grouting, and testing.  The test load and amount of displacement shall be included in the test data when any displacement of the soil nail relative to a fixed reference point occurs.

53
The test load T shall be determined by the following equation:

T= LB ( Qd 

Where:

LB
= soil nail bonded length (ft), not less than 10 feet

Qd
= design pullout resistance (pounds/linear foot), as shown on the plans.
54
The Contractor shall perform load testing on verification soil nails in the presence of the Engineer.  Two verification soil nails shall be installed and tested for each soil nail wall zone listed.  Installation and testing of verification soil nails may be performed during stability testing.

55
The verification test procedure shall conform to the following:

A.
The test shall be conducted by measuring and recording the test load applied to the verification soil nail and the movement of the soil nail head at each load listed in the following loading schedule.

	VERIFICATION TEST

	TEST LOAD
	HOLD TIME

	AL (0.10T)
	Until Stable

	0.20T
	1–2 minutes

	0.40T
	1–2 minutes

	0.60T
	1–2 minutes

	0.80T
	1–2 minutes

	1.00T (Creep Test)
	60 minutes

	1.25T
	1–2 minutes

	1.50T (Maximum Test Load)
	10 minutes

	AL 
	Until Stable

	
	

	T = Test load as determined by Contractor.

AL = Alignment load = 0.10T


B.
Each increment of load shall be applied in less than one minute and held for at least one minute but not more than 2 minutes, except that the creep test load shall be held for 60 minutes.  During the creep test, the movement of the soil nail head shall be measured and recorded at 1, 2, 3, 4, 5, 6, 10, 20, 30, 40, 50, and 60 minutes.  The observation period for the 60‑minute load hold shall start when the pump begins to apply the increment of load from 0.80T to 1.00T.  A creep curve showing the movement between 6 minutes and 60 minutes shall be plotted as a function of the logarithm of time.
C
If the movement measured between 6 minutes and 60 minutes at 1.00T is less than 0.08 inch, the load shall continue to be increased incrementally to 1.50T, held for 10 minutes, then reduced to the ending alignment load.  Start the observation period for the load hold when the pump starts to apply the load increment from 1.25T to 1.50T. Measure and record the nail head movement at 1, 2, 3, 4, 5, 6, and 10 minutes.
D.
If the movement measured between 6 minutes and 60 minutes is 0.08 inch or greater, the load shall be reduced to the ending alignment load.

56*.  Insert two percent of total number of production soil nails.

The Contractor shall perform load testing on proof soil nails at locations shown on the plans in the presence of the Engineer.  In addition to proof soil nails designated on the plans, the Engineer will instruct the Contractor to install and test ____ additional proof soil nails at locations to be determined by the Engineer.

57
Proof soil nail testing shall be performed against a temporary bearing yoke that bears directly on the shotcrete facing.  Test loads transmitted through the temporary bearing yoke shall not fracture the shotcrete or cause displacement or sloughing of the soil surrounding the drilled hole.

58
The proof test procedure shall conform to the following:

A.
The proof test shall be conducted by measuring and recording the test load applied to the soil nail and the movement of the soil nail head at each load listed in the following loading schedule.

	PROOF TEST

	TEST LOAD
	HOLD TIME

	AL (0.10T)
	Until Stable

	0.20T
	1–2 minutes

	0.40T
	1–2 minutes

	0.60T
	1–2 minutes

	0.80T
	1–2 minutes

	1.00T (Creep Test) (Maximum Test Load)
	10 or 60 minutes

	1.25T*
	1–2 minutes

	1.50T*
	1–2 minutes

	AL
	Until stable

	
	

	T = Test load as determined by Contractor.

AL = Alignment load = 0.10T

* Loads for supplemental load testing only


B.
Each increment of load shall be applied in less than one minute and held for at least one minute but not more than 2 minutes, except that the creep test load shall be held for 10 minutes.  During the creep test, the movement of the soil nail head shall be measured and recorded at 1, 2, 3, 4, 5, 6, and 10 minutes.  The observation period for the 10‑minute load hold shall start when the pump begins to apply the increment of load from 0.80T to 1.00T.

C.
If the load of 1.00T cannot be maintained with 0.08 inch or less of measured movement between one minute and 10 minutes, the 1.00T load shall be maintained for an additional 50 minutes.  Soil nail head movement shall be measured at 20, 30, 40, 50, and 60 minutes.  A creep curve showing the movement between 6 minutes and 60 minutes shall be plotted as a function of the logarithm of time.

D.
The load shall be reduced to the ending alignment load after creep testing is completed.

59
Soil nails shall be unloaded only after completion of testing.

60
A soil nail will be considered acceptable when:

A.
For verification tests, a total creep movement of less than 0.08 inch is measured between 6 minutes and 60 minutes of creep testing and the creep rate is linear or decreasing in time logarithmic scale between the 6‑minute and 60‑minute readings.

B.
For proof tests, (1) a total creep movement of 0.08 inch or less is measured between one minute and 10 minutes of creep testing or (2) a creep movement of less than 0.08 inch is measured between 6 minutes and 60 minutes and the creep rate is linear or decreasing in time logarithmic scale between the 6‑minute and 60‑minute readings.

C.
The total measured movement at the maximum test load minus the measured residual movement at the ending alignment load exceeds 80 percent of the theoretical elastic elongation of the soil nail unbonded length.

D.
A pullout failure of the soil nail does not occur.  A pullout failure has occurred when attempts to increase the test load result in movement of the soil nail relative to a fixed reference point without an increase in load.  The pullout failure load shall be recorded as part of the test data.

61
The Engineer will select up to one‑half of proof test nails for supplemental load testing.  Only those proof nails exhibiting a creep movement of less than 0.08 inch measured between one and 10 minutes will be considered for supplemental testing.  Supplemental testing shall be performed immediately following creep testing.  Soil nails selected for supplemental testing shall be tested to the loads and for the durations specified in these special provisions.  The test load and movement of the soil nail head shall be recorded, and the results included in the soil nail test data.

62
Verification soil nails that fail to meet acceptance criteria will be rejected.  The Contractor shall submit revised working drawings for additional verification soil nails.

63
The Engineer will determine the cause of failure for each rejected verification test nail.  Installation methods, if determined to be the cause of failure, will be rejected and the Contractor shall include proposed alternative installation methods in the revised working drawings.  The Contractor, at the Contractor's expense, shall install and test additional verification soil nails at the direction of the Engineer until acceptance criteria are met.  If the Engineer revises soil nail lengths or design pullout resistance values, the additional verification test nails will be paid for as extra work as provided in Section 4‑1.03D, "Extra Work," of the Standard Specifications.

64
The Contractor shall log horizontal borings for additional verification soil nails and submit a test boring report to the Engineer.  The soil and rock classification shall conform to the "Soil and Rock Logging, Classification, and Presentation Manual."  The test boring report shall be signed by a geologist or engineer who is registered as a Geologist or Civil Engineer in the State of California.  The logging manual can be obtained by contacting the Transportation Laboratory and is available at:

http://www.dot.ca.gov/hq/esc/geotech/request.htm

65
The test boring report shall include the following:

A.
Summary of drilling methods, drilling equipment, drill platforms, and any drilling difficulties encountered.

B.
Location map of the surveyed position of the new test borings relative to existing and proposed facilities (in California Coordinate System and bridge stationing).

C.
Bore hole survey notes.

D.
Depth increments of borings.

E.
Soil and rock classifications and descriptions.

F.
Photographs of cuttings.

G.
Copies of original daily drilling notes, including dates and weather conditions.

66
Logging of horizontal test borings and submittal of the test boring report will be paid for as extra work as provided in Section 4‑1.03D, "Extra Work," of the Standard Specifications.

67
Production soil nails represented by proof soil nails that fail to meet acceptance criteria, except those represented by proof soil nails selected for supplemental load testing, will be rejected.  The Contractor shall propose alternative installation methods, revise production soil nails, or modify the soil nail plan to the satisfaction of the Engineer.  The Contractor shall submit revised working drawings for replacement soil nails.  Additional proof test soil nails, production soil nails, installation, and testing, including revised working drawings, shall be at the Contractor's expense.

68
Verification and proof soil nails shall be removed to 6 inches behind the front face of the shotcrete after testing has been completed, and the void filled with grout.

69
Verification and proof soil nails shall be extracted when requested by the Engineer, and the void filled with grout.

Paras 70 thru 74, use this section only when required by the Designer.  Notify Estimator of need for supplemental funds.  Edit as necessary to describe the scope of all of the State's research activities so the Contractor can estimate at bid time the impact on operations.

70
RESEARCH INVESTIGATION EQUIPMENT AND ACTIVITIES

The State will conduct research activities within the limits of the soil nailing.

71.  Verify that location of slope indicator casing is shown on the plans.  Edit as necessary to describe the actual work.
Research activities will consist of placing and monitoring survey markers and slope indicator casings at locations shown on the plans.  Survey markers will be installed on the face and on the crest of the wall.

72.  Edit if the Contractor installs the equipment instead of the Department.
Research devices will be furnished and installed by State forces.  Work by the Contractor that is ordered by the Engineer to assist in handling and setting up research devices will be paid for as extra work as provided in Section 4‑1.03D, "Extra Work," of the Standard Specifications.

73
Instrumentation and survey markers shall be protected by the Contractor and will be replaced or restored at the Contractor's expense if damaged by the Contractor's operations.

74
The installation of research devices will be scheduled in advance with the Contractor.  The Contractor shall coordinate operations so as not to interfere with the installation and monitoring of the research devices.

75
Measurement and Payment

Soil nail assembly will be measured and paid for by the linear foot.  The length to be paid for will be the length of soil nail assembly or test soil nail measured along the bar centerline from the back face of shotcrete to the tip end shown on the plans or ordered in writing by the Engineer.

76
The contract price paid per linear foot for soil nail assembly shall include full compensation for furnishing all labor, materials, tools, equipment, and incidentals, and for doing all the work involved in constructing the soil nail assemblies, complete in place, as shown on the plans, as specified in the Standard Specifications and these special provisions, and as directed by the Engineer.

77
Verification and proof test soil nails will be paid for as soil nail assembly.

78
Full compensation for load testing and extracting verification and proof test soil nails shall be considered as included in the contract price paid per linear foot for soil nail assembly, and no separate payment will be made therefor.

79
Full compensation for furnishing, installing, and removing casing shall be considered as included in the contract price paid per linear foot for soil nail assembly, and no additional compensation will be allowed therefor.

80
The quantities of trial batch grout will not be included in any contract item of work, and full compensation for furnishing, producing, and disposing of trial batches shall be considered as included in the contract price paid per linear foot for soil nail assembly, and no additional compensation will be allowed therefor.

81
Payment for proof soil nails that fail supplemental testing will be reduced by $1.00 per linear foot of proof soil nail assembly.
