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Section 19-4. Use for a project with rock excavation.
Consult with the Division of Engineering Services - Geotechnical Services to determine if blasting and presplitting is allowed. If rock excavation must be performed with controlled blasting, use SSP 19-4_X2.

Replace section 19-4 with:
19-4  ROCK EXCAVATION
19-4.01  GENERAL
19-4.01A  Summary
1. Delete "and presplitting rock to form rock excavation slopes." if presplitting is not allowed.
Section 19-4 includes specifications for performing rock excavation and presplitting rock to form rock excavation slopes.
2. Use if blasting is allowed.
You may use hydraulic splitters, pneumatic hammers, blasting, or other authorized roadway excavation techniques to fracture rock and construct stable final rock cut faces.
3. Use if blasting is not allowed, delete pars. 5–35 and 37–40.
You may use hydraulic splitters, pneumatic hammers, or other authorized roadway excavation techniques to fracture rock and construct stable final rock cut faces. Blasting is not allowed.
4
Comply with section 12.
5
If you choose to use blasting, comply with federal, state, and local blasting regulations. Regulations containing specific Cal-OSHA requirements for blasting activities include 8 CA Code of Regs, Ch 4, Subchapter 7, Group 18, "Explosive Materials."
6
You are liable for damages resulting from blasting activities.
19-4.01B  Definitions
7. Use if presplitting is not allowed. Delete par. 8.
Not Used
8. Use if presplitting is allowed. Delete par. 7
presplitting: Establishment of a free surface or shear plane in rock along the specified excavation slope by the controlled use of explosives and blasting accessories in appropriately aligned and spaced drill holes.
19-4.01C  Submittals
9
Submit 3 copies of a blasting safety plan for review. The plan must include:
1.	References to applicable federal, state, and local codes and regulations
2.	Copies of permits required for blasting activities
3.	Business name, contractor license number, address, and telephone number of the blasting subcontractor
4.	Proof of current liability insurance and bonding
5.	Name, address, telephone number, copies of applicable licenses, and resume of:
5.1.	Blaster-in-charge
5.2.	Personnel responsible for blast design, loading, and conducting blasting operations
5.3.	Safety officer for blasting subcontractor
6.	Name, address, and telephone number of the local fire station and law enforcement agencies
7.	Detailed description of:
7.1.	Location where explosives will be stored
7.2.	Security measures to protect and limit access to the explosives
7.3.	Transportation means for explosives
7.4.	List of personnel permitted to handle the explosives
8.	Exclusion zone and limited-entry zone for nonblast related operations and personnel surrounding loading and blasting operations
9.	Details of warning signals used to alert employees on the job site of an impending blast and to indicate the blast is completed and the area is safe to enter
10.	How blasting operations will be conducted
11.	Measures to protect blasting operations and personnel from lightning
12.	Emergency evacuation procedures for areas where explosives may be present
13.	How misfires will be recognized, handled, and resolved including:
13.1.	Who will be notified
13.2.	How blast zone will be secured until misfire is resolved
13.3.	Identification of equipment that may be needed to resolve misfires
14.	Details of signs to be used around blasting zones including:
14.1.	Timing of when signs will be posted relative to a specific blast
14.2.	Name and telephone number of person responsible for placing signs
14.3.	Roadway signs for compliance with Chapter 6, Typical Application 2, of the California MUTCD
15.	Traffic control details for:
15.1.	Loading and blasting operations
15.2.	Misfire event or other blast related phenomenon that causes a transportation corridor to remain closed to the public
16.	Description of possible noxious gas generation and details of safeguards to be used to protect employees, work zones adjacent to the shot, private property, and the public
17.	Procedure to report and resolve complaints for blast related accidents
18.	Copies of each MSDS and manufacturer data sheets of explosives, caps, primers, initiators, and other compounds

10
After the plan is authorized, submit 3 additional copies of the authorized plan.
19-4.02  MATERIALS
11. Use if presplitting is not allowed. Delete pars. 12–14.
Not Used
12–14. Use if presplitting is allowed. Delete par. 11.
12
The maximum diameter of explosives used in presplit holes must not be greater than 50 percent of the diameter of the presplit hole.
13
Only standard cartridge explosives prepared and packaged by explosive manufacturing firms must be used in the presplit holes. These must consist of one of the following:
1.	Fractional portions of standard cartridges to be affixed to the detonating cord in the field
2.	Solid column explosives joined and affixed to the detonating cord in the field.

14
Stemming materials must be dry free-running material meeting the grading requirements shown in the following table:
	Sieve sizes
	Percentage passing

	3/8"
	100

	No. 8
	90



19-4.03  CONSTRUCTION
15. Use if presplitting is not allowed. Delete pars. 16–35.
Not Used
Pars. 16–35. Use if presplitting is allowed. Delete par. 15
16
Before drilling the presplitting holes, remove overburden soil and weathered rock along the top of the excavation for a distance of at least 50 feet beyond the drilling limits or to the end of the excavation. Ensure removal of overburden soil and weathered rock and expose fresh rock to an elevation equal to the bottom of the adjacent lift of the presplitting holes being drilled.
17
Drill slope holes for presplitting along the line of the planned slope within the tolerances specified. The drill holes must be at least 2-1/2 inches, but not more than 3 inches in diameter. Control the drilling operations by the use of proper equipment and techniques to ensure that no hole deviates from the plane of the planned slope by more than 12 inches or from being parallel to an adjacent hole by more than 67 percent of the planned horizontal spacing between holes.
18
The length of presplit holes for an individual lift must not exceed 30 feet unless you can demonstrate to the Engineer that you can stay within the tolerances and produce a uniform slope. The length of holes may then be increased to a maximum of 60 feet if authorized.
19
The spacing of presplit holes must not exceed 3 feet on centers and must be adjusted to produce a uniform shear face between holes.
20. Include funds in the Engineer's Estimate under Supplemental Work for auxiliary drilled holes.
The Engineer may order you to drill auxiliary holes along the presplit line. These holes must not be loaded or stemmed. Except for spacing, auxiliary drill holes must comply with the specifications for presplit holes. Drilling auxiliary drill holes along the presplit line is change order work.
21
Place the adjacent line of production holes inside the presplit lines in such a manner that avoids damage to the presplit face.
22
If necessary to reduce shatter and overbreak of the presplit surface, the 1st line of production holes must be drilled parallel to the slope line at the top of the cut and at each bench level thereafter.
23
Blasting techniques that result in damage to the presplit surface must be immediately discontinued.
24
No portion of the production holes may be drilled within 8 feet of a presplit plane unless authorized. The bottom of the production holes must not be lower than the bottom of the presplit holes.
25
A maximum offset of 24 inches will be permitted for a construction working bench at the bottom of each lift for use in drilling the next lower presplitting pattern.
26
Adjust the drilling operations to compensate for drift of previous levels and for the offset at the start of a new level to maintain the specified slope plane.
27
If the methods of drilling and blasting do not produce a uniform slope and shear face without overbreak and within the tolerances specified, then drill, blast, and excavate in short sections, up to 100 feet, until a technique produces the desired results.
28
If a fractional portion of a standard explosive cartridge is used, the cartridge must be firmly affixed to a length of detonating cord. The cord must be equal to the depth of the drill hole so that the cartridge does not slip down the detonating cord nor cock across the hole and bridge the flow of stemming material. Spacing of cartridges along the length of the detonating cord must not exceed 30 inches center to center and must be adjusted to give the desired results.
29
If a solid column type explosive is used, the column must be assembled and affixed to the detonating cord complying with the explosive manufacturer's instructions. Submit as an informational submittal a copy of the explosive manufacturer's instructions before using the column type explosive.
30
The bottom charge of a presplit hole may be larger than the line charges but must not cause overbreak. The top charge of the presplitting hole must be placed far enough below the collar to avoid overbreaking the surface.
31
Before placing the charge, the hole must be free of obstructions for the hole's entire depth. Ensure placing of the charge does not cause caving of material from the walls of the holes.
32
The Engineer may order the use of stemming materials as necessary to achieve a satisfactory presplit face. Stemmed presplit holes must be completely filled to the collar.
33
Detonate charges in each presplitting pattern simultaneously.
34
The tolerances in section 19-2.03G do not apply to presplit surfaces of excavation slopes where presplitting is required. The presplit face must not deviate more than 1 foot from the plane passing through adjacent drill holes except where the character of the rock has irregularities that are unavoidable. The average plane of the completed slopes must not deviate more than 1 foot from the plan slopes measured perpendicular to the plane of the slope. No portion of the slope may encroach on the roadbed.
35
If equally satisfactory presplit slopes are obtained, you may either presplit the slope face before drilling for production blasting or presplit the slope face and production blast at the same time, provided that the presplitting drill holes are fired with zero delay. The production holes must be delayed by at least 50 milliseconds starting at the row of holes farthest from the slope and progressing in steps to the row of holes nearest the presplit line. The presplitting holes must extend either to the end of the excavation or for a distance of not less than 50 feet beyond the limits of the production holes to be detonated.
19-4.04  PAYMENT
36. The Division of Engineering Services - Geotechnical Services is available to help estimate quantity for rock excavation.
Rock excavation is measured as specified for roadway excavation in section 19-2.04.
Pars. 37–40. Use if presplitting is allowed.
37
The Department does not pay for holes that:
1.	Fail to meet the alignment specified controls
2.	Are drilled where the finish slope does not meet the slope tolerances specified

38
The Department pays only for holes that qualify in alignment and slope finish and show a hole trace for approximately 50 percent of the drilled length.
39
The Engineer determines which presplit holes qualify for payment after excavation but before slope trimming or cleanup work.
40
Drill hole (presplitting) is measured by the theoretical slope length as computed from elevations, taken before detonating each lift, and a plane 3 feet below finished grade. The Department does not pay for drilling more than 3 feet below finished grade unless additional drilling is ordered. For holes that produce an acceptable slope and comply to the tolerances, except alignment within the plane of the slope, the length paid for is 75 percent of the theoretical slope length.
