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PREFACE - APPENDIX A  
 

This Appendix A contains standard specifications from the Department's 2004 
Standard Specifications for Road and Bridge Construction that supplement the 
requirements found in this UAM for utility restoration and certain other utility 
operations deemed necessary to preserve the condition of the R/W.  Should the 
particular conditions in the field indicate that the standard specifications contained in 
this Appendix A are insufficient to restore FDOT R/W to the condition existing prior to 
utility work and that a standard specification not contained within this Appendix A is 
absolutely necessary to restore FDOT R/W to the condition existing prior to utility 
work, such standard specification shown in the Department’s 2004 Standard  
Specifications  for  Road  and Bridge Construction, Division II (Sections 100-715), 
and Division III (Sections 901-925), will be prescribed by FDOT. To the extent it is 
possible to do so, such standard specification shall be identified on the permit, so 
adjustments to the utility work can be made by the utility. The Standard Specifications 
for Road and Bridge Construction, Division II (Sections 100-715), and Division III 
(Sections 901-925), can be found on FDOT’s website at 
http://www.dot.state.fl.us/specificationsoffice/2004BK/toc.htm. 
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SECTION 4  

SCOPE OF THE WORK  
 

 
 

4-3.8 Changes Affecting Utilities: The Contractor shall be responsible for identifying and 
assessing any potential impacts to a utility that may be caused by the changes proposed by the 
Contractor, and the Contractor shall at the time of making the request for a change notify the 
Department in writing of any such potential impacts to utilities.  

 
Department approval of a Contractor proposed change does not relieve the 

Contractor of sole responsibility for all utility impacts, costs, delays or damages, whether direct of 
indirect, resulting from Contractor initiated changes in the design or construction activities from 
those in the original Contract Specifications, design plans (including traffic control plans) or other 
Contract Documents and which effect a change in utility work different from that shown in the utility 
plans, joint project agreements or utility relocation schedules.  
 
 

SECTION 7 
LEGAL REQUIREMENTS AND 

RESPONSIBILITY TO THE PUBLIC 
 
7-11.6 Utilities: Applies Only On FDOT Construction Projects.  
  
This specification was written to instruct an FDOT Contractor and the Utility in the 
coordination of work which may involve utility facilities.  The following are excerpts 
which identifies Utility and Department related responsibilities. 
 
  7-11.6.1 Arrangements for Protection or Adjustment: Do not commence 
work at points where the construction operations are adjacent to utility facilities or other 
property, until making arrangements with the utility facilities to protect against damage that 
might result in expense, loss, disruption of service, or other undue inconvenience to the public 
or to the owners. The Contractor is solely and directly responsible to the owners and operators 
of such properties for all damages, injuries, expenses, losses, inconveniences, or delays caused 
by the Contractor’s operations. 
   The Department will make the necessary arrangements with utility 
owners for removal or adjustment of utilities where the Engineer determines that such 
removal or adjustment is essential to the performance of the required construction. The 
Department will not consider relocation or adjustment requests based on the Contractor’s 
proposed use of a particular method of construction or a particular type of equipment as 
essential to the construction of the project if the Contractor could use other common methods 
and equipment without relocating or adjusting the utility. The Engineer will determine the 
responsibility for any such required adjustments of utilities. The Contractor shall make all 
requested relocations or adjustments because of delivery to the job site of Contractor-
furnished materials, at no expense to the Department. 
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   The Department considers relocations and adjustments (or other 
protection) under the following circumstances as essential to the construction of the project: 
    (1) Utilities lying within the vertical and horizontal construction 
limits, plus the reasonably required working room necessary for operation of equipment 
normally used for the particular type of construction, all as determined by the Engineer (and 
except as provided in paragraph (4) below). (In the case of overhead electrical conductors that 
carry more than 400 V, a minimum of 10 feet [3 m] clearance between the conductor and the 
nearest possible approach of any part of the equipment is required, except where the utility 
owner effects safeguards approved by OSHA.) 
    (2) Utilities lying within the horizontal limits of the project and 
within 12 inches [300 mm] below the ground surface or the excavation surface on which the 
Contractor operates construction equipment, or within 12 inches [300 mm] below the bottom 
of any stabilizing course specified in the plans. 
    (3) Utilities lying within the normal limits of excavation for 
underground drainage facilities or other structures (except as provided in paragraph (4) 
below). Such normal limits shall extend to side slopes along the angle of repose, as 
established by sound engineering practice, unless the Contract Documents require support of 
the excavation sides by sheeting or the Contractor elects to sheet such excavation for his own 
convenience. 
    (4) Where utilities cross pipe trenches transversely within the 
excavation area, but not within positions from which relocation or removal is necessary, the 
utility owner is responsible for providing and effecting all reasonable measures for their 
support and protection during construction operations. Cooperate with the utility owner in the 
owner’s effecting of such support and protective measures. The Contractor is responsible for 
all damage to the utility that is caused by the Contractor's neglect or failure to cooperate or to 
use proper precaution in performing his work. 
   In the event that a temporary relocation of a utility or a particular 
sequence of timing in the relocation of a utility is necessary, the Engineer will direct such 
relocation so as to cause the least impediment to the overall construction operations. The 
Department is not responsible for utility adjustments or temporary relocation work, or for the 
conditions resulting therefrom, where such adjustments are (1) not necessitated by the 
construction of the project, (2) done solely for the benefit or convenience of the utility owner 
or its contractor, or the highway contractor where the Department considers his construction 
procedures to be other than normal, or (3) not shown on the approved plans for the utility 
relocation or the construction of the project. 
  7-11.6.2 Cooperation with Utility Owners: Cooperate with the owners of all 
underground or overhead utility lines in their removal and rearrangement operations in order 
that these operations may progress in a reasonable manner, that duplication or rearrangement 
work may be reduced to a minimum, and that services rendered by the utility owners will not 
be unnecessarily interrupted. 
   In the event of interruption of water or other utility services as a result 
of accidental breakage, exposure, or lack of support, promptly notify the proper authority and 
cooperate with the authority in the prompt restoration of service. If water service is interrupted 
and the Contractor is performing the repair work, the Contractor shall work continuously until 
the service is restored. Do not begin work around fire hydrants until the local fire authority 
has approved provisions for continued service. 
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  7-11.6.3 Utility Adjustments: Certain utility adjustments and reconstruction 
work may be underway during the progress of the Contract. Cooperate with the various utility 
construction crews who are maintaining utility service. Exercise due caution when working 
adjacent to relocated utilities. The Contractor shall repair all damage to the relocated utilities 
resulting from his operations at no expense to the Department. The requirements of 7-11.1 and 
7-11.6.2 outline the Contractor’s responsibility for of protecting utility facilities. The 
Department will include in the Contract the utility authorities who are scheduled to perform 
utility work on the project. 
  7-11.6.4 Weekly Meetings: Conduct weekly meetings on the job site with all 
the affected utility companies and the Engineer in attendance to coordinate project 
construction and utility relocation. Submit a list of all attendees one week in advance to the 
Engineer for approval. 
   Provide the approved Work Progress Schedule and Work Plan for the 
project, as specified in 8-3.2, to document the schedule and plan for road construction and 
utility adjustments. 
   When utility relocations no longer affect construction activities, the 
Contractor may discontinue the meetings with the Engineer’s approval. 
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SECTION 102 MAINTENANCE OF TRAFFIC  

102-1 Description. 
Maintain traffic within the limits of the project for the duration of the construction period, 

including any temporary suspensions of the work.  Provide facilities for access to residences, 
businesses, etc., along the project. Furnish, install and maintain traffic control and safety devices 
during construction.  Provide any other special requirements for safe and expeditious movement of 
traffic specified on the plans. Maintenance of Traffic includes all facilities, devices and operations as 
required for safety and convenience of the public within the work zone.  

 
102-2.1 Temporary Traffic Control Devices: Use only the materials meeting the 

requirements of Section 990, Design Standards and the MUTCD.  
 

102-7 Traffic Control Officer.  
Provide uniformed law enforcement officers, including marked law enforcement vehicles, to 

assist in controlling and directing traffic in the work zone when the following types of work is 
necessary on projects:  

 
1. Traffic control in a signalized intersection when signals are not in use.  
2. When Standard Index no. 627 is used on Interstate at nighttime and required by 

the plans.  
3. When pacing/rolling blockade specification is used.  

102-8 Driveway Maintenance.  
 
102-8.1 General: Ensure that each residence and or business has safe, stable, and 

reasonable access.  
 
102-8.2 Construction Methods: Place, level, manipulate, compact, and maintain the 

material, to the extent appropriate for the intended use.  
As permanent driveway construction is accomplished at a particular location, the 

Contractor may salvage and reuse previously placed materials that are suitable for reuse on other 
driveways.  
 
102-9 Temporary Traffic Control Devices.  

 
102-9.1 Installation and Maintenance: Install and maintain adequate traffic control devices, 

warning devices and barriers to protect the traveling public and workers, and to safeguard the work 
area. Erect the required traffic control devices, warning devices and barriers to prevent any hazardous 
conditions and in conjunction with any necessary traffic re-routing. Use only those devices that are 
included on the Qualified Products List (QPL). Specific requirements for Maintenance of Traffic 
devices, additional to the requirements of this Section, are contained in the 600 series of the Design 
Standards. Immediately remove, turn or cover any devices or barriers that do not apply to existing 
conditions.  

 
All QPL approved safety devices must meet the requirements of National 

Cooperative Highway Research Report 350 (NCHRP 350) and current FHWA directives. 
Manufacturers seeking evaluation must furnish certified test reports showing that their product 
meets all test requirements set forth by NCHRP 350.  
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Keep traffic control devices, warning devices, safety devices and barriers in the 
correct position, properly directed, clearly visible and clean, at all times. Immediately repair, 
replace or clean damaged, defaced or dirty devices or barriers.  

 
102-9.2 Work Zone Signs: Provide signs in accordance with the plans and Design 

Standards. Meet the requirements of 700-2.5 and 700-5.5 
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SECTION 121 FLOWABLE FILL 
 
121-1 Description.  

Furnish and place Flowable Fill as an alternative to compacted soil as approved by the 
Engineer. Applications for this material include, beddings, encasements, closures for tanks, pipes, 
and general backfill for trenches. 

121-2 Materials.  
Meet the following requirements: Fine 

Aggregate*....................................................................... Section 902 Portland 
Cement (Types I, II, or III)........................................ Section 921 Fly Ash, Slag 
and other Pozzolanic Materials ......................... Section 929 Air Entraining 
Admixtures** .................................................. Section 924 
Water........................................................................................ Section 923 *Any 
clean fine aggregate with 100% passing a 3/8 inch [9.5 mm] mesh sieve and not  

more than 15% passing a No. 200 [75 µm] sieve may be used.  
**High air generators or foaming agents may be used in lieu of conventional air 

entraining admixtures and may be added at jobsite and mixed in accordance with manufacturers 
recommendation. 

 
121-3 Mix Design.  

Flowable Fill is a mixture of portland cement, fly ash, fine aggregate, air entraining 
admixture and water. Flowable fill contains a low cementitious content for reduced strength 
development. Submit mix designs to the Engineer for approval. The following are suggested 
mix guides for excavatable and non-excavatable flowable fill:  

 Excavatable  Non-Excavatable  

Cement Type 1  75-100 lb/yd3 [45-60 
kg/m3]  

75-150 lb/yd3 [45-90 
kg/m3]  

Fly Ash  None  150-600 lb/yd3 [90-355 
kg/m3]  

Water  *  *  
Air**  5-35%  5-15%  

28 Day Compressive Strength**  Maximum 100 psi [690 
kPa]  

Minimum 125 psi [860 
kPa]  

Unit Weight (Wet)**  90-110 lb/yd3 [1,440-
1,760 kg/m3]  

100-125 lb/yd3 [1,600-
2,000 kg/m3]  

*Mix designs shall produce a consistency that will result in a flowable self-leveling product at time of placement. **The 
requirements for percent air, compressive strength and unit weight are for laboratory designs only and are not intended for 
jobsite acceptance requirements. Fine Aggregate shall be proportioned to yield 1 yd3 [1 m3].  

 
121-4 Production and Placing.  

Use flowable fill manufactured at a production facility that meets the requirements of 
347-3.  
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Deliver flowable fill using concrete construction equipment. Revolution counter are 
waived. Place flowable fill by chute, pumping or other methods approved by the Engineer. 
Tremie flowable fill through water. 

 
121-5 Construction Requirements.  
Use straps, soil anchors or other approved means of restraint to ensure correct alignment when  
flowable fill is used as backfill for pipe or where flotation or misalignment may occur.  

 
Protect flowable fill from freezing for a period of 36 hours after placement.  
Place flowable fill to the designated fill line without vibration or other means of 

compaction. Do not place flowable fill during inclement weather, e.g. rain or ambient 
temperatures below 40ºF [4ºC]. Take all necessary precautions to prevent any damages 
caused by the hydraulic pressure of the fill during placement prior to hardening. Provide 
the means to confine the material within the designated space. 
 
121-6 Acceptance.  

Acceptance of flowable fill will be based on the following documentation and a 
minimum temperature of flowable fill at the point of delivery of 50ºF [10ºC].  

 
Furnish a delivery ticket to the Engineer for each load of flowable fill delivered to the 

worksite. Ensure that each ticket contains the following information:  
�.(1) Project designation,  
�.(2) Date,  
�.(3) Time,  
�.(4) Class and quantity of flowable fill,  
�.(5) Actual batch proportions,  
�.(6) Free moisture content of aggregates,  
�.(7) Quantity of water withheld.  
 

Leave the fill undisturbed until the material obtains sufficient strength. Sufficient 
strength is 35 psi [240 kPa] penetration resistance as measured using a hand held penetrometer 
in accordance with ASTM C 403. Provide a hand held penetrometer to measure the 
penetration resistance of the hardened flowable fill. 
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SECTION 125 
EXCAVATION FOR STRUCTURES AND PIPE 

 
125-6 Disposal of Surplus.  

Use suitable excavated materials for backfilling over or around the structure. Dispose of 
unsuitable materials. Meet the disposal requirements pertaining to water pollution contained in 
Section 104 and in 7-1.1. 

 
125-8 Backfilling.  

125-8.1 General Requirements for Structures and Pipe:  
125-8.1.1 General: Backfill in the Dry whenever normal dewatering equipment 

and methods can accomplish the needed dewatering. A LOT is defined as one lift of backfill 
material placement, not to exceed 500 feet [150 m] in length or a single run of pipe connecting 
two successive structures, whichever is less. Backfill around structures compacted separately 
from the pipe will be considered as separate LOTs. Backfill on each side of the pipe for the first 
lift will be considered a separate LOT. Backfill on opposite sides of the pipe for the remaining 
lifts will be considered separate LOTs, unless the same compactive effort is applied. For 
multiple phase backfill, a LOT shall not extend beyond the limits of the phase.  

 
125-8.1.2 Equipment and Methods: Provide normal dewatering equipment 

including, but not limited to, surface pumps, sump pumps, wellpoints and header pipe and 
trenching/digging machinery. Provide normal dewatering methods including, but not limited 
to, constructing shallow surface drainage trenches/ditches, using sand blankets, perforated pipe 
drains, sumps and siphons.  

 
125-8.1.3 Backfill Materials: Backfill to the original ground surface or subgrade 

surface of openings made for structures, with a sufficient allowance for settlement. The Engineer 
may require that the material used for this backfill be obtained from a source entirely apart from 
the structure. Use only material accepted by the Engineer.  

 
Do not allow heavy construction equipment to cross over culvert or 

storm sewer pipes until placing and compacting backfill material to the finished earthwork grade 
or to an elevation at least 4 feet [1.2 m] above the crown of the pipe.  

 
125-8.1.4 Use of A-7 Material: In the backfilling of trenches, A-7 material may 

be used from a point 12 inches [300 mm] above the top of the pipe up to the elevation shown on 
the Design Standards as the elevation for undercutting of A-7 material.  

 
125-8.1.5 Time of Placing Backfill: Do not place backfill against any masonry 

or concrete abutment, wingwall, or culvert until the Engineer has given permission to do so, and 
in no case until the masonry or concrete has been in place seven days or until the specified 28-
day compressive strength occurs.  

 
125-8.1.6 Placement and Compaction: Place the material in horizontal 

layers not exceeding 6 inches [150 mm] compacted thickness, in depth above water level, 
behind abutments, wingwalls and end bents or end rest piers, and around box culverts and 
all structures including pipe culverts. When the backfill material is deposited in water, 
compact per 125-8.2.5 and 125-8.3.4.  
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The Contractor may elect to place material in thicker lifts of no more 
than 12 inches [300 mm] compacted thickness outside the soil envelope if he can demonstrate 
with a successful test section that density can be achieved. Notify the Engineer prior to 
beginning construction of a test section. Construct a test section of the length of one LOT. 
Perform five QC tests at random locations within the test section. All five tests must meet the 
density required by 125-9.2 and be verified by the Department. Identify the test section with the 
compaction effort and soil classification in the Logbook. In case of a change in compaction 
effort or soil classification, construct a new test section. When a QC test fails the requirements 
of 125-9.2 or when the QC tests cannot be verified, construct a new test section. The Contractor 
may elect to place material in 6 inches [150 mm] compacted thickness at any time.  

 
125-8.2 Additional Requirements for Structures Other than Pipe:  

125-8.2.1 Density: Where the backfill material is deposited in water, obtain a 
12 inches [300 mm] layer of comparatively dry material, thoroughly compacted by tamping, 
before verifying the layer and density requirements. Meet the requirements of the density 
Acceptance Criteria.  

 
125-8.2.2 Box Culverts: For box culverts over which pavement is to be 

constructed, compact around the structure to an elevation not less than 12 inches [300 mm] above 
the top of the structure, using rapid-striking mechanical tampers.  

 
125-8.2.3 Other Limited Areas: Compact in other limited areas using 

mechanical tampers or approved hand tampers, until the cover over the structure is at least 12 
inches [300 mm] thick. When hand tampers are used, deposit the materials in layers not more 
than 4 inches [100 mm] thick using hand tampers suitable for this purpose with a face area of not 
more than 100 in

2

 [64,500 mm
2

]. Take special precautions to prevent any wedging action against 
the masonry, and step or terrace the slope bounding the excavation for abutments and wingwalls 
if required by the Engineer.  

 
125-8.2.4 Culverts and Piers: Backfill around culverts and piers on 

both sides simultaneously to approximately the same elevation.  
 
125-8.2.5 Compaction Under Wet Conditions: Where wet conditions do not 

permit the use of mechanical tampers, compact using hand tampers. Use only A-3 material for the 
hand tamped portions of the backfill. When the backfill has reached an elevation and condition 
such as to make the use of the mechanical tampers practical, perform mechanical tamping in such 
manner and to such extent as to transfer the compaction force into the sections previously tamped 
by hand.  

125-8.3 Additional Requirements for Pipe 15 Inches [375 mm] Inside Diameter 
or Greater: 125-8.3.1 General: Trenches for pipe may have up to four 
zones that must be backfilled. Lowest Zone: The lowest zone is backfilled 
for deep undercuts up to within 4 inches [100 mm] of the bottom of the 
pipe.  

 
Bedding Zone: The zone above the Lowest Zone is the Bedding Zone. 

Usually it will be the backfill which is the 4 inches [100 mm] of soil below the bottom of the 
pipe. When rock or other hard material has been removed to place the pipe, the Bedding Zone 
will be the 12 inches [300 mm] of soil below the bottom of the pipe.  

 
Cover Zone: The next zone is backfill that is placed after the pipe has 



Topic No. 710-010-001-e  Revised: August 2004 
Utility Accommodation Manual  Office: Utilities 

 
Appendix A 
Utility Specifications Page 11 of 37 

been laid and will be called the Cover Zone. This zone extends to 12 inches [300 mm] above 
the top of the pipe. The Cover Zone and the Bedding Zone are considered the Soil Envelope for 
the pipe.  

Top Zone: The Top Zone extends from 12 inches [300 mm] above the 
top of the pipe to the base or final grade. 
 

125-8.3.2 Material:  
   125-8.3.2.1 Lowest Zone: Backfill areas undercut below the Bedding 

Zone of a pipe with coarse sand, or other suitable granular material, obtained from the grading 
operations on the project, or a commercial material if no suitable material is available.  

    
125-8.3.2.2 Soil Envelope: In both the Bedding Zone and the Cover 

Zone of the pipe, backfill with materials classified as A-1, A-2, or A-3. Material classified as A-
4 may be used if the pipe is concrete pipe.  

    
125-8.3.2.3 Top Zone: Backfill the area of the trench above the soil 

envelope of the pipe with materials allowed on Design Standard, Index No. 505.  
 
125-8.3.3 Compaction:    
 125-8.3.3.1 Lowest Zone: Compact the soil in the 

Lowest Zone to approximately match the 
density of the soil in which the trench was 
cut. 

   
 125-8.3.3.2 Bedding Zone: If the trench was not undercut below the 

bottom of the pipe, loosen the soil in the bottom of the trench immediately below the 
approximate middle third of the outside diameter of the pipe.  

 
If the trench was undercut, place the bedding material and leave 

it in a loose condition below the middle third of the outside diameter of the pipe. Compact the 
outer portions to meet the density requirements of the Acceptance Criteria. Place the material in 
lifts no greater than 6 inches [150 mm] (compacted thickness).  

   
 125-8.3.3.3 Cover Zone: Before placing the Cover Zone material, lay 

pipe according to Section 430. Excavate for pipe bells before laying pipe. Place the material in 
6 inches [150 mm] layers (compacted thickness), evenly deposited on both sides of the pipe, 
and compact with mechanical tampers suitable for this purpose. Hand tamp material below the 
pipe haunch that cannot be reached by mechanical tampers. Meet the requirements of the 
density Acceptance Criteria. 

   
 125-8.3.3.4 Top Zone: Place the material in layers not to exceed 12 

inches [300 mm] in compacted thickness. Meet the requirements of the density Acceptance 
Criteria.  

125-8.3.4 Backfill Under Wet Conditions: Where wet conditions are such that 
dewatering by normal pumping methods would not be effective, the procedure outlined below 
may be used when specifically authorized by the Engineer in writing. The Department will pay 
for any select material which is not available from the grading as Unforeseeable Work. The 
Department will not pay for select material that might be used by the Contractor for his own 
convenience instead of dewatering.  
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The Department will permit the use of granular material below the 
elevation at which mechanical tampers would be effective, but only material classified as A-3. 
Place and compact the material using timbers or hand tampers until the backfill reaches an 
elevation such that it’s moisture content will permit the use of mechanical tampers. When the 
backfill has reached such elevation, use normally acceptable backfill material. Compact the 
material using mechanical tampers in such manner and to such extent as to transfer the 
compacting force into the material previously tamped by hand.  

 

The Department will permit the use of coarse aggregate below the 
elevation at which mechanical tampers would be effective. Use coarse aggregate as specified in 
Section 901 for Aggregate Size Number 89, 8, 78, 7, 68, 6, or 57. Place the coarse aggregate such 
that it will be stable and firm. Fully wrap the aggregate with a layer of Type D-4 filter fabric, as 
specified on Design Standard, Index No. 199. Do not place coarse aggregate within 4 feet [1.2 m] 
of the ends of the trench or ditch. Use normally accepted backfill material at the ends. 

SECTION 160 STABILIZING 
 
160-1 Description.  

Stabilize designated portions of the roadbed to provide a firm and unyielding subgrade, 
having the required bearing value specified in the plans. When specified in the plans, provide 
additional strengthening of the subbase by additional stabilizing of the upper portion of the 
previously stabilized subgrade, within the limits specified. Perform work in accordance with an 
approved Quality Control Plan meeting the requirements of 6-8. 

 
160-2 Stabilized Subgrade.  

For stabilized subgrade, choose the type of material, Commercial or Local.  
When the stabilizing is designated as Type B, the Engineer will determine compliance 

with the bearing value requirements by the Limerock Bearing Ratio (LBR) Method. If approved 
by the Engineer and only for materials requiring an LBR value of 40, the Engineer may omit 
Sections 6.0 and 6.1 of Florida Method of Test for Limerock Bearing Ratio (FM 5-515) and 
perform an Unsoaked LBR Test. The Engineer or the Contractor may request to use this method. 
If the Unsoaked LBR Test results in a failing test, then the Engineer will perform a standard 
Soaked LBR Test.  

 
Take responsibility for making the finished roadbed section meet the bearing value 

requirements, regardless of the quantity of stabilizing materials necessary to be added. Also, the 
Department will make full payment for any areas where the existing subgrade materials meet the 
design bearing value requirements without the addition of stabilizing additives, as well as areas 
where the Contractor may elect to place select high-bearing materials from other sources within 
the limits of the stabilizing.  

 
After substantially completing the roadbed grading operations, determine the type and 

quantity (if any) of stabilizing material necessary for compliance with the bearing value 
requirements. Notify the Engineer of the approximate quantity to be added. Obtain the Engineer’s 
approval for spreading and mixing-in of such quantity of materials to achieve uniformity and 
effectiveness.  
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The Engineer may allow, at no additional cost to the Department, the substitution of 6 
inches [150 mm] of Granular Subbase meeting the requirements of Section 290, when 12 inches 
[300 mm] of Type B Stabilization requiring an LBR value of 40 is specified. 

 
160-3 Stabilized Subbase..  

When Stabilized Subbase is required, after the mixing operations for the stabilization of 
the entire subgrade limits, strengthen the upper portion of the subgrade, within the limits shown, 
by adding and mixing-in a loose depth of commercial stabilizing material as designated in the 
plans or as may be otherwise designated by the Engineer. Provide a minimum depth of spread 3 
inches [75 mm] (loose measurement). 

 
160-4 Materials  

160-4.1 Commercial and Local Materials: Meet the requirements of Section 
914 for the particular type of stabilizing material to be used.  

 
160-4.2 Use of Materials from Existing Base: When the use of materials from an 

existing base is required as all, or a portion, of the stabilizing additives, the Engineer will direct 
the location, placement, and distribution of such materials. Perform this work prior to the 
spreading of any additional commercial or local materials. Do not remove any section of existing 
base until the need for it in maintaining traffic is fulfilled.  

 

The Engineer may direct the Contractor to use materials from an 
existing base in combination with either of the designated types of stabilizing.  

160-5 Construction Methods.  
160-5.1 General: A LOT is defined as a single lift of finished Subgrade, not to exceed 

500 feet [150 m]. Isolated mixing operations will be considered as separate LOTs. Curbpads and 
shoulders compacted separately shall be considered separate LOTs. Isolated compaction 
operations will be considered as separate LOTs. For multiple phase construction, a LOT shall 
not extend beyond the limits of the phase. Prior to the beginning of stabilizing operations, 
construct the area to be stabilized to an elevation such that, upon completion of stabilizing 
operations, the completed stabilized subgrade will conform to the lines, grades, and cross-
section shown in the plans. Prior to spreading any additive stabilizing material, bring the surface 
of the roadbed to a plane approximately parallel to the plane of the proposed finished surface.  

 
The Contractor may process the subgrade to be stabilized in one course, unless 

the equipment and methods being used do not provide the required uniformity, particle size 
limitation, compaction, and other desired results, in which case, the Engineer will direct that the 
processing be done in more than one course.  

 
160-5.2 Application of Stabilizing Material: When additive stabilizing materials 

are required, spread the designated quantity uniformly over the area to be stabilized. When 
materials from an existing base are to be used in the stabilizing at a particular location, place and 
spread all of such materials prior to the addition of other stabilizing additives.  

 
Spread commercial stabilizing material by the use of mechanical material 

spreaders, except that where use of such equipment is not practicable, use other means of 
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spreading, but only upon written approval of the proposed alternate method.  
 
160-5.3 Mixing: Perform mixing using rotary tillers or other equipment meeting the 

approval of the Engineer. The Contractor may mix the materials in a plant of an approved type 
suitable for this work. Thoroughly mix the area to be stabilized throughout the entire depth and 
width of the stabilizing limits.  

 
Perform the mixing operations, as specified, (either in place or in a plant) 

regardless of whether the existing soil, or any select soils placed within the limits of the 
stabilized sections, have the required bearing value without the addition of stabilizing 
materials.  

 
160-5.4 Maximum Particle Size of Mixed Materials: At the completion of the mixing, 

ensure that the gradation of the material within the limits of the area being stabilized is such that 
97% will pass a 3 1/2 inch [90 mm] sieve and that the material does not have a plasticity index 
greater than eight or liquid limit greater than 30. Remove any materials not meeting the plasticity 
requirements from the stabilized area. The Contractor may break down or remove from the 
stabilized area materials, including clay lumps or lumps made of clay-size particles (any particle 
size 2 microns [2 µm] or less), not meeting the gradation requirements.  

 
160-5.5 Compaction: Except where a stabilized subbase is also to be constructed (as 

specified in 160-6), after completing the mixing operations and satisfying the requirements for 
bearing value, uniformity, and particle size. Compact the materials at a moisture content 
permitting the specified compaction in 160-7.2.3. If the moisture content of the material is 
improper for attaining the specified density, either add water or allow the material to dry until 
reaching the proper moisture content for the specified compaction.  

 
160-5.6 Finish Grading: Shape the completed stabilized subgrade to conform with the 

finished lines, grades, and cross-section indicated in the plans. Check the subgrade using 
elevation stakes or other means approved by the Engineer.  

 
160-5.7 Requirements for Condition of Completed Subgrade: After completing the 

stabilizing and compacting operations, ensure that the subgrade is firm and substantially 
unyielding to the extent that it will support construction equipment and will have the bearing 
value required by the plans.  

 
Remove all soft and yielding material, and any other portions of the subgrade 

which will not compact readily, and replace it with suitable material so that the whole subgrade is 
brought to line and grade, with proper allowance for subsequent compaction.  

 

160-5.8 Maintenance of Completed Subgrade: After completing the subgrade as 
specified above, maintain it free from ruts, depressions, and any damage resulting from the 
hauling or handling of materials, equipment, tools, etc. The Contractor is responsible for 
maintaining the required density until the subsequent base or pavement is in place including 
any repairs, replacement, etc., of curb and gutter, sidewalk, etc., which might become necessary 
in order to recompact the subgrade in the event of underwash or other damage occurring to the 
previously compacted subgrade. Perform any such recompaction at no expense to the 
Department. Construct and maintain ditches and drains along the completed subgrade section. 
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160-6 Stabilized Subbase (Additional Strengthening of Upper Portion).  

When a stabilized subbase is to be constructed in conjunction with the stabilization 
operations, after the mixing of the stabilization area as specified in 160-5.3, and determination 
that the bearing value requirements specified in 160-7.2.1 have been met, shape the area over 
which the stabilized subbase is to be constructed as provided in 160-5.1, and compact it 
sufficiently to provide a firm surface for the operations to follow. Spread the amount of 
commercial stabilizing material specified in 160-3 for this operation, in accordance with 160-
5.2, and mix it to the depth indicated in the plans, in accordance with 160-5.3. Allow a tolerance 
of 1 inch [25 mm] in excess of the plan depth in this mixing. The Engineer will not perform any 
additional tests for bearing value after the mixing of materials for the Stabilized Subbase.  

 
Compact and finish grading, as specified in 160-5.5 and 160-5.6, and meet the 

provisions of 160-5.4, 160-5.7, and 160-5.8 for this work.  
 

When commercial materials are used as the stabilizing additives for the initial subgrade 
stabilization, the Engineer may eliminate the work of Stabilized Subbase, either entirely or in 
designated sections of the overall limits for this work as may be specified in the plans. 

 
160-7 Acceptance Program.  

160-7.1 General Requirements: Meet the requirements of 120-10.1, except use 160-7.2 
instead of 120-10.2.  

 
160-7.2 Acceptance Criteria:  

160-7.2.1 Bearing Value Requirements:  
 

160-7.2.1.1 General: Within the entire limits of the width and depth of 
the areas to be stabilized, obtain the required minimum bearing value for each LOT. For any area 
where the bearing value obtained is deficient from the value indicated in the plans, in excess of 
the tolerances established herein, spread and mix additional stabilizing material in accordance 
with 160-5.3. Perform this reprocessing for the full width of the roadway being stabilized and 
longitudinally for a distance of 50 feet [15 m] beyond the limits of the area in which the bearing 
value is deficient.  

Determine the quantity of additional stabilizing material to 
be used in reprocessing.  

 

160-7.2.1.2 Undertolerances in Bearing Value Requirements: 
Use the following undertolerances from the specified bearing value, as based on tests 
performed on samples obtained after completing mixing operations:  

 

The following unsoaked bearing value requirement is based on tests performed on 
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samples obtained after completing mixing operations:  

 
 
160-7.2.2 Mixing Depth Requirements: Do not exceed individual depth 

tolerance of 2 inches [50 mm] or LOT-average depth tolerance of 1 inch [25 mm].  
 
As an exception to the above mixing requirements, where the subgrade is 

of rock, the Engineer may waive the mixing operations (and the work of stabilizing), and the 
Department will not pay for stabilization for such sections of the roadway.  

 
160-7.2.3 Density Requirements:  

160-7.2.3.1 General: Within the entire limits of the width and depth of 
the areas to be stabilized, other than as provided in 160-7.2.3.2, obtain a minimum density at 
any location of 98% of the maximum density as determined by FM 1-T 180, Method D.  

 
160-7.2.3.2 Exceptions to Density Requirements: The Contractor need 

not obtain the minimum density specified in 160-7.2.3.1 if within the following limits:  
�.(a) The width and depth of areas which are to be subsequentlyincorporated into a base course 
under the same contract.  
�.(b) The upper 6 inches [150 mm] of areas to be grassed under the same contract. Compact 
these areas to a reasonably firm condition as directed by the Engineer.  
 
SECTION 522 CONCRETE SIDEWALK 
 
522-1 Description.  

Construct concrete sidewalks. 

 
522-2 Materials.  

Meet the requirements specified in 520-2. 

 
522-3 Forms.  

Provide forms as specified in 520-3. 

 
522-4 Foundation.  

Compact fill areas, including cut areas under the sidewalk that have been excavated more 
than 6 inches [150 mm] below the bottom of sidewalk, to a minimum of 95% of AASHTO T 99 
density. The area to be compacted is defined as that area directly under the sidewalk and 1 foot 
[300 mm] beyond each side of the sidewalk when right-of-way allows. 

 
522-5 Joints.  

522-5.1 Expansion Joints: Form 1/2 inch [13 mm] expansion joints between the 
sidewalk and the curb or driveway or at fixed objects and sidewalk intersections with a 
preformed joint filler meeting the requirements specified in 932-1.1.  
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522-5.2 Contraction Joints:  

522-5.2.1 Types: The Contractor may use open type or sawed contraction joints.  
 
522-5.2.2 Open-Type Joints: Form open type contraction joints by staking a 

metal bulkhead in place and depositing the concrete on both sides. After the concrete has set 
sufficiently to preserve the width and shape of the joint, remove the bulkhead. After finishing the 
sidewalk over the joint, edge the slot with a tool having a 1/2 inch [13 mm] radius.  

 
522-5.2.3 Sawed Joints: If electing to saw the contraction joints, cut a slot 

approximately 3/16 inch [5 mm] wide and not less than 1 1/2 inches [40 mm] deep with a 
concrete saw after the concrete has set, and within the following periods of time:  

Joints at not more than 30 feet [9 m] intervals  
......................................................within 12 hours after 
finishing.  
Remaining joints ...........................within 96 hours after 
finishing.  

 
522-6 Placing Concrete.  

Place the concrete as specified in 520-5. 

522-7 Finishing.  
522-7.1 Screeding: Strike-off the concrete by means of a wood or metal 

screed, used perpendicular to the forms, to obtain the required grade and remove 
surplus water and laitance.  

 
522-7.2 Surface Requirements: Provide the concrete with a broom finish. Ensure that 

the surface variations are not more than 1/4 inch [6 mm] under a 10 foot [3.048 m] straightedge, 
or more than 1/8 inch [3 mm] on a 5 foot [1.5 m] transverse section. Finish the edge of the 
sidewalk with an edging tool having a radius of 1/2 inch [13 mm].  

 
Apply a tine finish by an approved hand method to curb cut ramps in lieu 

of a broom finish.  
 

Ensure that the tine finish consists of transverse grooves which are 0.03 to 0.12 
inch [0.8 to 3.0 mm] in width and 0.10 to 0.15 inch [2.5 to 3.8 mm] in depth, spaced at 
approximately 1/2 inch [13 mm] center to center. 

522-8 Curing.  
Cure the concrete as specified in 520-8. 
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SECTION 555 
DIRECTIONAL BORE 

555-1 Description. 
 555-1.1 Scope of Work: The work specified in this Section documents the 
approved construction methods, procedures and materials for Directional Boring, also 
commonly called Horizontal Directional Drilling (HDD). 
 555-1.2 General: HDD is a trenchless method for installing a product that serves 
as a conduit for liquids, gasses, or as a duct for pipe, cable, or wire line products. It is a 
multi-stage process consisting of site preparation and restoration, equipment setup, and 
drilling a pilot bore along a predetermined path and then pulling the product back through 
the drilled space. When necessary, enlargement of the pilot bore hole may be necessary to 
accommodate a product larger than the pilot bore hole size. This process is referred to as 
back reaming and is done at the same time the product is being pulled back through the 
pilot bore hole. 
  Accomplish alignment of the bore by proper orientation of the drill bit 
head as it is being pushed into the ground by a hydraulic jack. Determine orientation and 
tracking of the drill bit by an above ground radio detection device which picks up a radio 
signal generated from a transmitter located within the drill bit head. Then electronically 
translate the radio signal into depth and alignment. In order to minimize friction and 
prevent collapse of the bore hole, introduce a soil stabilizing agent (drilling fluid) into the 
annular bore space from the trailing end of the drill bit. The rotation of the bit in the soil 
wetted by the drilling fluid creates a slurry. The slurry acts to stabilize the surrounding 
soil and prevent collapse of the bore hole as well as provides lubrication. 
  Select or design drilling fluids for the site specific soil and ground water 
conditions. Confine free flowing (escaping) slurry or drilling fluids at the ground surface 
during pull back or drilling. Accomplish this by creating sump areas or vacuum 
operations to prevent damage or hazardous conditions in surrounding areas. Remove all 
residual slurry from the surface and restore the site to preconstruction conditions. 

555-2 Materials. 
 555-2.1 General: Materials are defined as pipe or conduit that becomes the 
installed product. Incidental materials that may or may not be used to install the product 
depending on field requirements are not paid for separately and will be included in the 
cost of the installed product. 
 555-2.2 Material Type: The following material standards are to be interpreted as 
the minimum in place standards. Use materials that are appropriate for the stresses 
generated by the selected equipment and field conditions. It is not intended to portray that 
the use of materials with these minimum material standards will retain their required 
properties if the stress limits are exceeded for which they were designed during 
installation. Ensure that the appropriate material is used to retain compliance once it is 
installed. 
 

Material Standards for HDD Installation 
Material Type Non-Pressure Pressure 

Polyethylene (PE) ASTM D 2447 ASTM 2513 
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Material Standards for HDD Installation 
ASTM D 2447 

High Density Polyethylene 
(HDPE) 

ASTM D 2447 
ASTM D 3350 
ASTM F714 

ASTM D 2447 
ASTM D 3350 
ASTM F714 
ASTM 2513 

Polyvinyl-Chloride (PVC) ASTM F 789 N/A 

Steel ASTM A139 Grade B (1) AWWA C200 
API 2B(2) 

(1) No hydrostatic test required 
(2)Dimensional tolerances only 

555-3 Construction Site Requirements. 
 555-3.1 Legal Provisions: Comply with the following site condition provisions: 
  (a) Chapter 556, FS for Sunshine State One Call. Use methods for marking 
utilities that minimize impact on other construction or maintenance activities, including 
mowing operations, which may be conducted throughout the project on a cyclic basis. 
Limit marking to painting unless approved by the Engineer. When and where flagging of 
existing utilities is required, limit flagging to an area for which construction can be 
accomplished in no more than 14 consecutive days, unless approved by the Engineer. 
  (b) The Americans With Disabilities Act. When and where product lines 
are temporarily allowed to be exposed through sidewalk areas for periods exceeding two 
consecutive work days, ensure that an alternate route is provided that meets ADA 
requirements. 
 555-3.2 Site Conditions: 
  (a) Carry out excavation for entry, exit, recovery pits, slurry sump pits, or 
any other excavation as specified in Section 120. Sump pits are required to contain 
drilling fluids if vacuum devices are not operated throughout the drilling operation, 
unless approved by the Engineer. 
  (b) Within 48 hours of completing installation of the boring product, clean 
the work site of all excess slurry or spoils. Take responsibility for the removal and final 
disposition of excess slurry or spoils. Ensure that the work site is restored to pre-
construction conditions or as identified on the plans. 
  (c) Provide MOT in accordance with the Department Design Standards 
and the MUTCD when and where the former is silent. 
  (d) Exposure of product shall be limited to 3 feet (1 ) and 14 consecutive 
days unless approved by the Engineer. 
 555-3.3 Damage Restoration: Take responsibility for restoration for any damage 
caused by heaving, settlement, separation of pavement, escaping drilling fluid (frac-out), 
or the directional drilling operation, at no cost to the Department. 
  555-3.3.1 Remediation Plans: When required by the Engineer, provide 
detailed plans which show how damage to any roadway facility will be remedied. These 
details will become part of the As-Built Plans Package. Remediation Plans must follow 
the same guidelines for development and presentation of the As-Built Plans. When 
remediation plans are required, they must be approved by the Engineer before any work 
proceeds. 



Topic No. 710-010-001-e  Revised: August 2004 
Utility Accommodation Manual  Office: Utilities 

 
Appendix A 
Utility Specifications Page 20 of 37 

555-4 Quality Control. 
 555-4.1 General: Take control of the operation at all times. Have a representative 
who is thoroughly knowledgeable of the equipment, boring and Department procedures, 
present at the job site during the entire installation and available to address immediate 
concerns and emergency operations. Notify the Engineer 48 hours in advance of starting 
work. Do not begin installation until the Engineer is present at the job site and agrees that 
proper preparations have been made. 
  555-4.1.1 Product Testing: When there is any indication that the installed 
product has sustained damage and may leak, stop all work, notify the Engineer and 
investigate damage. The Engineer may require a pressure test and reserves the right to be 
present during the test. Perform pressure test within 24 hours unless otherwise approved 
by the Engineer. Furnish a copy of test results to the Engineer for review and approval. 
The Engineer is allowed up to 72 hours to approve or determine if the product installation 
is not in compliance with the specifications. The Engineer may require non-compliant 
installations to be filled with excavatable flowable fill. 
  555-4.1.2 Testing Methods: Testing may consist of one of the following 
methods and must always meet or exceed the Department’s testing requirements: 
   (a) Follow the product manufacturer’s pressure testing 
recommendations. 
   (b) Ensure that product carrier pipes installed without a casing 
meet the pressure requirements set by the owner. If the owner does not require pressure 
testing, the Engineer may require at least one test. 
   (c) A water tight pipe and joint configuration where the product is 
installed beneath any pavement (including sidewalk) and front shoulders is required. The 
Engineer will determine when and where water tight joint requirements will be applied to 
the ultimate roadway section for future widening. When a product is located elsewhere, 
the pipe and joint configuration must meet or exceed soil tight joint requirements. 
Conduct tests for joint integrity for one hour. The test for a soil tight joint allows up to 
0.1 gallon [0.4 liter] of water leakage at a sustained pressure of 2 PSI [13.79 kPa]. The 
water tight joint criteria allows no leakage at all for a sustained pressure of 5 PSI 
[34.47 kPa]. 
  555-4.1.3 Failed Bore Path: If conditions warrant removal of any 
materials installed in a failed bore path, as determined by the Engineer, it will be at no 
cost to the Department. Promptly fill all voids by injecting all taken out of service 
products that have any annular space with excavatable flowable fill. 
 555-4.2 Product Locating and Tracking: The method of locating and tracking 
the drill head during the pilot bore will be shown in the plans. The Department recognizes 
walkover, wire line, and wire line with surface grid verification, or any other system as 
approved by the Engineer, as the accepted methods of tracking directional bores. Use a 
locating and tracking system capable of ensuring that the proposed installation is installed 
as intended. If an area of radio signal interference is expected to exceed 5 feet [1.5 m], 
the Engineer may specify the use of a suitable tracking system. The locating and tracking 
system must provide information on: 
  (a) Clock and pitch information 
  (b) Depth 
  (c) Transmitter temperature 
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  (d) Battery status 
  (e) Position (x,y) 
  (f) Azimuth, where direct overhead readings (walkover) are not possible 
(i.e. subaqueous or limited access transportation facility) 
  (g) Ensure proper calibration of all equipment before commencing 
directional drilling operation. 
  (h) Take and record alignment readings or plot points such that elevations 
on top of and offset dimensions from the center of the product to a permanent fixed 
feature are provided. Such permanent fixed feature must have prior approval of the 
Engineer. Provide elevations and dimensions at all bore alignment corrections (vertical 
and horizontal) with a minimum distance between points of 100 feet [30 m]. Provide a 
sufficient number of elevations and offset distances to accurately plot the vertical and 
horizontal alignment of the installed product. A minimum of three elevation and plot 
points are required. 
  Install all facilities such that their location can be readily determined by 
electronic designation after installation. For non-conductive installations, attach a 
minimum of two separate and continuous conductive tracking (tone wire) materials, 
either externally, internally or integral with the product. Use either a continuous green 
sheathed solid conductor copper wire line (minimum #12 AWG for external placement or 
minimum #14 AWG for internal placement in the conduit/casing) or a coated conductive 
tape. Conductors must be located on opposite sides when installed externally. Connect 
any break in the conductor line before construction with an electrical clamp, or solder, 
and coat the connection with a rubber or plastic insulator to maintain the integrity of the 
connection from corrosion. Clamp connections must be made of brass or copper and of 
the butt end type with wires secured by compression. Soldered connections must be made 
by tight spiral winding of each wire around the other with a finished length minimum of 
3 inches [76 mm] overlap. Tracking conductors must extend 2 feet [610 mm] beyond 
bore termini. Test conductors for continuity. Each conductor that passes must be 
identified as such by removing the last 6 inches [152 mm] of the sheath. No deductions 
are allowed for failed tracking conductors. Failed conductor ends must be wound into a 
small coil and left attached for future use. 
 555-4.3 Product Bore Hole Diameter: Minimize potential damage from soil 
displacement/settlement by limiting the ratio of the bore hole to the product size. The size 
of the back reamer bit or pilot bit, if no back reaming is required, will be limited relative 
to the product diameter to be installed as follows: 
 

Maximum Pilot or Back-Reamer Bit Diameter When Rotated 360 Degrees 
Nominal Inside Pipe Diameter Inches [mm] Bit Diameter Inches [mm] 

2 [50] 4 [100] 
3 [75] 6 [150] 
4 [100] 8 [200] 
6 [150] 10 [250] 
8 [200] 12 [300] 
10 [250] 14 [350] 

12 [300] and greater Maximum Product OD plus 6 [150] 
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 555-4.4 Drilling Fluids: Use a mixture of bentonite clay or other approved 
stabilizing agent mixed with potable water with a minimum pH of 6.0 to create the 
drilling fluid for lubrication and soil stabilization. Vary the fluid viscosity to best fit the 
soil conditions encountered. Do not use any other chemicals or polymer surfactants in the 
drilling fluid without written consent from the Engineer. Certify to the Engineer in 
writing that any chemicals to be added are environmentally safe and not harmful or 
corrosive to the facility. Identify the source of water for mixing the drilling fluid. 
Approvals and permits are required for obtaining water from such sources as streams, 
rivers, ponds or fire hydrants. Any water source used other than a potable water may 
require a pH test. 
 555-4.5 Equipment Requirements: Ensure that appropriate equipment is 
provided to facilitate the installation as follows: 
 

HDD Equipment 
System 

Description 
Pipe (1) Diameter

Inches [mm] 
Bore Length 

Feet [m] 
Torque 

Ft-Lbs [nm] 
Trust/Pullback 

Lbs [kN] 

Maxi-HDD 18 [450] 
and greater >1,000 [305] >10,000 [13,558] >70,000 

[311.375] 

Midi-HDD Up to 16 [400] Up to 1,000 [305] 1,900 to 9,999 
[2,576 to 13,557] 

20,001 to 69,999
[88.969 to 
311.374] 

Mini-HDD Up to 6 [150] Up to 600 [180] Up to 1,899 
[Up to 2,575] 

Up to 20,000 
[Up to 88.964] 

(1) For the above, multiple pipe or conduit installations must not exceed the total outside pipe diameters stated above. 
 
  Match equipment to the size of pipe being installed. Obtain the Engineer’s 
approval for installations differing from the above chart. Ensure that the drill rod can 
meet the bend radius required for the proposed installation. 
 555-4.6 Thrust/Pullback Requirements: Unless approved by the Engineer, limit 
use of HDD equipment to installing the following product sizes and lengths based on the 
following product size, force and length relationships. 
 

HDD Bore Equipment Thrust/Pullback Capacity 

Lbs 5,000 to 
7,000 

7,001 to 
12,000 

12,001 to 
16,000 

16,001 to 
25,000 

25,001 to 
40,000 >40,000 

kN 22.241 to 
31.138 

31.139 to 
53.379 

53.380 to 
71.172 

71.173 to 
111.206 

111.207 to 
177.929 >177.929 

Product 
Size (1) 

Inches [mm] 
Maximum Pullback Distance In Feet [m] 

4 [100] 
or < 

400 [122] 
or <      

6 [150] 
or <  600 [183] 

or <     

8 [200] 
or <   800 [244] 

or <    
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HDD Bore Equipment Thrust/Pullback Capacity 
10 [250] 

or <    1,000 [305]
or <   

12 [300] 
or <     2,000 [610] 

or <  

> 12 [300]      Engineer’s
Discretion

(1) for the above, where a single pull of multiple conduits is to be attempted, the applicable product size must be 
determined by the diameter of a circle that will circumscribe the individual conduits as a group. 

555-5 Drilling Operations: 
 555-5.1 Installation Process: Ensure adequate removal of soil cuttings and 
stability of the bore hole by monitoring the drilling fluids such as the pumping rate, 
pressures, viscosity and density during the pilot bore, back reaming and pipe installation. 
Relief holes can be used as necessary to relieve excess pressure down hole. Obtain the 
Engineer’s approval of the location and all conditions necessary to construct relief holes 
to ensure the proper disposition of drilling fluids is maintained and unnecessary 
inconvenience is minimized to other facility users. 
  To minimize heaving during pull back, the pull back rate is determined in 
order to maximize the removal of soil cuttings without building excess down hole 
pressure. Contain excess drilling fluids at entry and exit points until they are recycled or 
removed from the site or vacuumed during drilling operations. Ensure that entry and exit 
pits are of sufficient size to contain the expected return of drilling fluids and soil cuttings. 
  Ensure that all drilling fluids are disposed of or recycled in a manner 
acceptable to the appropriate local, state, or federal regulatory agencies. When drilling in 
suspected contaminated ground, test the drilling fluid for contamination and appropriately 
dispose of it. Remove any excess material upon completion of the bore. If in the drilling 
process it becomes evident that the soil is contaminated, contact the Engineer 
immediately. Do not continue drilling without the Engineer’s approval. 
  The timing of all boring processes is critical. Install a product into a bore 
hole within the same day that the pre-bore is completed to ensure necessary support 
exists. 
 555-5.2 Boring Failure: If an obstruction is encountered during boring which 
prevents completion of the installation in accordance with the design location and 
specification, the pipe may be taken out of service and left in place at the discretion of the 
Engineer. Immediately fill the product left in place with excavatable flowable fill. Submit 
a new installation procedure and revised plans to the Engineer for approval before 
resuming work at another location. If, during construction, damage is observed to the 
FDOT facility, cease all work until resolution to minimize further damage and a plan of 
action for restoration is obtained and approved by the Engineer. 

555-6 Documentation Requirements. 
 555-6.1 Boring Path Report: Furnish a Bore Path Report to the Engineer within 
seven days of the completion of each bore path. Include the following in the report: 
  (a) Location of project and financial project number including the Permit 
Number when assigned 
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  (b) Name of person collecting data, including title, position and company 
name 
  (c) Investigation site location (Contract plans station number or reference 
to a permanent structure within the project right-of-way) 
  (d) Identification of the detection method used 
  (e) Elevations and offset dimensions as required in 555-4.3 
 555-6.2 As-Built Plans: Provide the Engineer a complete set of As-Built Plans 
showing all bores (successful and failed) within 30 calendar days of completing the work. 
Ensure that the plans are dimensionally correct copies of the Contract plans and include 
roadway plan and profile, cross-section, boring location and subsurface conditions as 
directed by the Engineer. The plans must show appropriate elevations and be referenced 
to a Department Bench Mark when associated with a Department project, otherwise to a 
USGS grid system and datum, or a specific location on top of an existing Department 
head wall. Plans must be same scale in black ink on white paper, of the same size and 
weight as the Contract plans. Submittal of electronic plans data in lieu of hard copy plans 
is preferred and may be approved by the Engineer if compatible with the Department 
software. Specific plans content requirements include but may not be limited to the 
following: 
  (a) The Contract plan view shows the center line location of each facility 
installed, or installed and placed out of service, to an accuracy of 1 inch [25 mm] at the 
ends and other points physically observed in accordance with the bore path report. 
  (b) As directed by the Engineer, provide either a profile plan for each bore 
path, or a cross-section of the roadway at a station specified by the Engineer, or a 
roadway centerline profile. Show the ground or pavement surface and crown elevation of 
each facility installed, or installed and placed out of service, to an accuracy within 1 inch 
[25 mm] at the ends and other exposed locations. On profile plans for bore paths crossing 
the roadway show stationing of the crossing on the Contract plans. On the profile plans 
for the bore paths paralleling the roadway, show the Contract plans stationing. If the 
profile plan for the bore path is not made on a copy of one of the Contract profile or 
cross-section sheets, use a 10 to 1 vertical exaggeration. 
  (c) If, during boring, an obstruction is encountered which prevents 
completion of the installation in accordance with the design location and specification, 
and the product is left in place and taken out of service, show the failed bore path along 
with the final bore path on the plans. Note the failed bore path as “Failed Bore Path - 
Taken Out of Service”. Also show the name of the Utility owner, location and length of 
the drill head and any drill stems not removed from the bore path. 
  (d) Show the top elevation, diameter and material type of all utilities 
encountered and physically observed during the subsoil investigation. For all other 
obstructions encountered during a subsoil investigation or the installation, show the type 
of material, horizontal and vertical location, top and lowest elevation observed, and note 
if the obstruction continues below the lowest point observed. 
  (e) Include bore notes on each plan stating the final bore path diameter, 
product diameter, drilling fluid composition, composition of any other materials used to 
fill the annular void between the bore path and the product, or facility placed out of 
service. Note if the product is a casing as well as the size and type of carrier pipe placed 
within the casing as part of the Contract work. 



Topic No. 710-010-001-e  Revised: August 2004 
Utility Accommodation Manual  Office: Utilities 

 
Appendix A 
Utility Specifications Page 25 of 37 

SECTION 556 
JACK AND BORE 

556-1 Description. 
 556-1.1 Scope of Work: The work specified in this Section documents the 
approved construction methods, procedures and materials for Jack and Bore (J&B), also 
known as auger boring. Micro tunneling (MT) is also included in the category of J&B for 
purposes of specifications. 
 556-1.2 General: J&B is a method for installing a product (often called a casing) 
that may serve as a direct conduit for liquids or gases, or as a duct for carrier (Pipe, cable, 
or wire line products). It is a multi-stage process consisting of constructing a temporary 
horizontal jacking platform and a starting alignment track in an entrance pit at a desired 
elevation. The product is then jacked by manual control along the starting alignment track 
with simultaneous excavation of the soil being accomplished by a rotating cutting head in 
the leading edge of the product’s annular space. The ground up soil (spoil) is transported 
back to the entrance pit by helical wound auger flights rotating inside the product. J&B 
typically provides limited tracking and steering as well as limited support to the 
excavation face. 
  Micro tunneling is conducted similar to J&B with the exception that it is 
remotely controlled, guided pipe jacking process that provides continuous support to the 
excavation face. The guidance system usually consists of a laser mounted in the tunneling 
drive shaft which communicates a reference line to a target mounted inside the MT 
machine’s articulated steering head. The MT process provides the ability to control the 
excavation face stability by applying mechanical or fluid pressure to counterbalance the 
earth and hydrostatic pressures. 
  Removal and disposition of excess material varies, is the responsibility of 
the boring contractor and is not covered under this Specification. However, the cost of 
removal or final disposition is included in the cost of the J&B operation. 
  No J&B conduit may be left open ended without approval of the Engineer 
to prevent the conduit from acting as a drainage structure. 

556-2 Materials. 
 Select materials approved for installation within the right-of-way based on their 
suitability for the construction method as defined in Table 556-2.1. After determining 
product suitability, individual material standards as contained in Table 556-2.2 apply. 
 

Table 556-2.1 
Product Suitability by Construction Method 

Type Pipe/Casing Installation 
Mode 

Suitable Pipe/Casing 

Jack and Bore Jacking Steel, Plastic 

Micro tunneling Jacking DI, FRPM, PC, PCCP,  
RCCP, RCP, Steel 

 
Table 556-2.2 

Material Standards Acceptable for J&B and MT Installations 
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Material Type Non-Pressure Pressure 

Ductile Iron (DI) AWWA C150/C151 
ASTM A716, A747 AWWA C150/C151 

Fiberglass Reinforced 
Polymer Mortar (FRPM) ASTM D 3262 ASTM D 3517 

AWWA C950 
Polymer Concrete (PC) DIN 54815-1 & 2 N/A 

Prestressed Concrete 
Cylinder Pipe (PCCP) N/A AWWA C300 

Reinforced Concrete 
Cylinder Pipe (RCCP) N/A ASTM C361 

Reinforced Concrete 
Pipe (RCP) 

ASTM C 79 
ASCE xx-97 

ASTM C361 
AWWA C300/C302 

Steel ASTM A139 Grade B(1) 
API 2B(2) 

AWWA C200 
API 2B(2) 

Polyvinyl Chloride (PVC) ASTM D 1785 N/A 

Polyethylene (PE) 
ASTM D 2447 

ASTM D 2513 FOR GAS > 
3 Inches [75 mm] 

N/A 

Polybutylene (PB) ASTM D 2662 N/A 
Cellulose Acetate Butyrate 

(CAB) 
ASTM D 1503 N/A 

Acrylonitrile Butadiene 
Styrene (ABS) 

ASTM D 1527 N/A 

Reinforced Thermosetting 
Resin Pipe (RTRP) 

ASTM D 2296 OR  
ASTM D2997 

N/A 

(1) No hydrostatic test required 
(2) Dimensional tolerances only 
 
 Unless otherwise tested and approved by the Department, only use encasement 
pipe or uncased carrier pipe material that is new and has smooth interior and exterior 
walls. 
 556-2.1 Steel Pipe Casing and Welds: In addition to meeting or exceeding the 
conditions contained in Tables 556-2.1 and Table 556-2.2, meet the following 
requirements: 
  (a) The size of the steel casing must be at least 6 inches [150 mm] larger 
than the largest outside diameter of the carrier. 
  (b) The casing pipe must be straight seam pipe or seamless pipe. 
  (c) All steel pipe may be bare inside and out, with the manufacturer’s 
recommended minimum nominal wall thicknesses to meet the greater of either 
installation, loading or carrier requirements. 
  (d) All steel casing pipe must be square cut and have dead-even lengths 
which are compatible with the J&B equipment. 
  Use steel pipe casings and welds meeting or exceeding the thickness 
requirements to achieve the service life requirements noted in the Department Drainage 
Manual Chapter 6. For purposes of determining service life, ensure that casings installed 
under roadways meet or exceed cross drain requirements and casings under driveways 



Topic No. 710-010-001-e  Revised: August 2004 
Utility Accommodation Manual  Office: Utilities 

 
Appendix A 
Utility Specifications Page 27 of 37 

meet or exceed side drain pipe requirements. For purposes of material classification, 
consider steel pipe casing structural plate steel pipe. Ensure that steel pipe casing of 
insufficient length achieves the required length through fully welded joints. Ensure that 
joints are air-tight and continuous over the entire circumference of the pipe with a bead 
equal to or exceeding the minimum of either that required to meet the thickness criteria of 
the pipe wall for jacking and loading or service life. A qualified welder must perform all 
welding. 
 556-2.2 Reinforced Concrete Pipe Casing: In addition to meeting or exceeding 
the conditions contained in Tables 556-2.1 and Table 556-2.2, meet the following 
requirements: 
  Ensure that concrete pipe complies with the following minimum 
requirements: 
   (a) 5,000 psi [34,474 kPa] concrete compressive strength 
   (b) Class III, IV, or V as required by load calculations, with a 
C-wall 
   (c) Full circular inner and/or outer reinforcing cage 
   (d) Multiple layers of steel reinforcing cages, wire splices, laps and 
spacers are permanently secured together by welding in place 
   (e) Straight outside pipe wall with no bell modification 
   (f) No elliptical reinforcing steel is allowed 
   (g) Single cage reinforcement with a 1 inch [25 mm] minimum 
cover from the inside wall 
   (h) Double cage reinforcement with a 1 inch [25 mm] minimum 
cover from each wall 
   (i) Joints are gasket type 
   (j) Additional joint reinforcement 
  Upon installation, the Engineer may, at his discretion, require the 
Contractor to perform concrete wiping or injection of the joints if it is believed the joints 
have not maintained their water tightness during the jacking operation. No additional 
payment will be made for this operation. 
 556-2.3 Plastic Pipe Casing: Plastic pipe may be jacked and bored if its physical 
properties are sufficient, and it is rigid such that when supported or suspended at mid 
point it maintains a straight alignment. If plastic pipe is Jacked and Bored it may not be 
used as a pressurized carrier. Plastic pipe casing installed by the jack and bore method 
requires the use of an auger. Open end jacking without the use of an auger for continuous 
cleanout of the bore as the pipe is advanced is not permitted. Closed end jacking is not 
permitted. 
 556-2.4 Pipe Couplings and Joints: In addition to meeting or exceeding the 
conditions contained in Tables 556-2.1 and 556-2.2, to minimize potential for bore 
failure, couplings must not project at right angles from the casing diameter by more than 
3/4 inch [19 mm]. 

(a) Steel Pipe Coupling and Joints: 
   1. Welds must comply with 556-2.1(d) when couplings are not 
used or when the coupling thickness is less than the casing thickness. 
   2. When couplings are used the casing joint needs only to be tack 
welded. Couplings must have a full bead weld such that the thickness, when measured at 
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an angle of 45 degrees to the casing and coupling interface, must be no less than the 
casing thickness. 

(b) Plastic Pipe Couplings and Joints: 
   1. Must meet or exceed all ASTM strength and composition 
standards established for the casing material to which they are being attached. 
   2. Joints must be made sufficiently strong to withstand the 
pressures of jacking. All chemical welds must be completely set and cured before any 
jacking is attempted. 

556-3 Construction Site Requirements. 
 556-3.1 Legal Provisions: Comply with the following site condition provisions: 
  (a) Chapter 556, FS for Sunshine State One Call. Ensure that methods 
used for marking utilities minimized impact on other construction or maintenance 
activities, including mowing operations, which may be conducted throughout the project 
on a cyclic basis. Limit marking to painting unless approved by the Engineer. When and 
where flagging of existing utilities is required, limit flagging to an area for which 
construction can be accomplished in no more than 14 consecutive days, unless approved 
by the Engineer. 
  (b) The Americans With Disabilities Act. When and where installations 
temporarily eliminate the use of sidewalk areas for periods exceeding two consecutive 
work days, provide an alternate route that meets ADA requirements. 
 556-3.2 Site Conditions: 
  (a) Carry out excavation for entry, exit, recovery pits, auger slurry sump 
pits, or any other excavation as specified in Section 120. Unless approved by the 
Engineer, sump pits are required to contain auger fluids if vacuum devices are not 
operated throughout the boring operation. 
  (b) Within 48 hours of completing installation of the boring product, 
ensure that the work site is cleaned of all excess auger fluids or spoils. Removal and final 
disposition of excess fluids or spoils is the responsibility of the boring Contractor and 
ensure that the work site is restored to pre-construction conditions or as identified on the 
plans. 
  (c) Restore excavated areas in accordance with the specifications and 
Design Standards. 
  (d) Provide MOT in accordance with the Department Design Standards 
and the MUTCD when and where the former is silent. 
  (e) Ensure that equipment does not impede visibility of the roadway user 
without taking the necessary precautions of proper signing and Maintenance of Traffic 
Operations. 
 556-3.3 Ground Water Control: Investigate all sites for possibility of having to 
manage groundwater problems that may occur due to seasonal changes or natural 
conditions. 
  (a) When ground water level must be controlled, use a system and 
equipment that is compatible with the properties, characteristics, and behavior of the soils 
as indicated by the soil investigation report. 
 556-3.4 Damage Restoration: Take responsibility for restoring any damage 
caused by heaving, settlement, separation of pavement, escaping boring fluid (fracout) of 
the J&B operation at no cost to the Department. 
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  556-3.4.1 Remediation Plans: When required by the Engineer, provide 
detailed plans which show how damage to any roadway facility will be remedied. These 
details will become part of the As-Built Plans Package. Remediation Plans must follow 
the same guidelines for development and presentation of the As-Built Plans. When 
remediation plans are required, they must be approved by the Engineer before any work 
proceeds. 

556-4 Quality Control. 
 556-4.1 General: Take control of the operation at all times. Have a representative 
who is thoroughly knowledgeable of the equipment, boring, and Department procedures 
present at the job site during the entire installation and available to address immediate 
concerns and emergency operations. Notify the Engineer 48 hours in advance of starting 
work. Do not begin the installation until the Engineer is present at the job site and agrees 
that proper preparations have been made. 
 556-4.2 Construction Process and Approval: For all installations, submit 
sufficient information to establish the proposed strategy for providing the following: 
  (a) An indication of where the leading edge of the casing is located with 
respect to line and grade and the intervals for checking line and grade. Indication may be 
provided by using a water gauge (Dutch level) or electronic transmitting and receiving 
devices. Other methods must have prior approval. Maintain a record of the progress at the 
job site. 
  (b) Equipment of adequate size and capability to install the product and 
including the equipment manufacturer’s information for all power equipment used in the 
installation. 
  (c) A means for controlling line and grade. 
  (d) A means for centering the cutting head inside the borehole. 
  (e) Provide a means for preventing voids by assuring: 
   1. The rear of the cutting head from advancing in front of the 
leading edge of the casing by more than 1/3 times the casing diameter and in stable 
cohesive conditions not to exceed 8 inches [200 mm]. 
   2. In unstable conditions, such as granular soil, loose or flowable 
materials, the cutting head is retracted into the casing a distance that permits a balance 
between pushing pressure, pipe advancement and soil conditions. 
   3. Development of and maintaining a log of the volume of spoil 
material removal relative to the advancement of the casing. 
  (f) Adequate casing lubrication with a bentonite slurry or other approved 
technique. 
  (g) An adequate band around the leading edge of the casing to provide 
extra strength in loose unstable materials when the cutting head has been retracted into 
the casing to reduce skin friction as well as provides a method for the slurry lubricant to 
coat the outside of the casing. 
  (h) At least 20 feet [6.1 m] of full diameter auger at the leading end of the 
casing. Subsequent auger size may be reduced, but the reduced auger diameter must be at 
least 75% of the full auger diameter. 
  (i) Water to be injected inside the casing to facilitate spoil removal. The 
point of injection shall be no closer than 2 feet [610 mm] from the leading edge of the 
casing. 
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556-4.3 Testing: 
  556-4.3.1 Product Testing: When there is any indication that the installed 
product has sustained damage and may leak, stop the work, notify the Engineer and 
investigate damage. The Engineer may require a pressure test and reserves the right to be 
present during the test. Perform pressure test within 24 hours unless otherwise approved 
by the Engineer. Furnish a copy of the test results to the Engineer for review and 
approval. The Engineer shall be allowed up to 72 hours to approve or determine if the 
product installation is not in compliance with specifications. The Engineer may require 
non-compliant installations to be filled with excavatable flowable fill. 
  556-4.3.2 Testing Methods: Testing may consist of one of he following 
methods but must always meet or exceed Department testing requirements. 
   (a) Follow the Product Manufacturer’s pressure testing 
recommendations. 
   (b) Ensure that the product carrier pipes installed without a casing 
meet the pressure requirements set by the owner. If the owner does not require pressure 
testing, the Engineer may require at least one test. 
    1. The Department requires a water tight pipe and joint 
configuration where the product is installed beneath any pavement (including sidewalk) 
and front shoulders. The Engineer will determine when and where water tight joint 
requirements shall be applied to the ultimate roadway section for future widening. When 
under the pavement conduct an air pressure test for leaks in the presence of the Engineer 
at a minimum test pressure of 20 PSI [137.90 kPa] by either of the following methods. 
     i. Standard 24 hour pressure test with a recording 
chart or, 
   ii. A dragnet type leak detector or equivalent device 
capable of detecting pressure drops of 1/2 PSI [3.45 kPa] for a time period recommended 
by the manufacturer. 
    2. When a product is not located under the pavement, the 
pipe and joint configuration must meet or exceed soil tight joint requirements. The test 
for a soil tight joint allows up to 0.1 gallon [0.4 liter] of water leakage at a sustained 
pressure of 2 PSI [13.79 kPa]. The water tight joint criteria allows no leakage at all for a 
sustained pressures of 5 PSI [34.47 kPa]. Conduct test for joint integrity for one hour. 
 556-4.4 Product Locating and Tracking: Install all facilities such that their 
location can be readily determined by electronic designation after installation. For non-
conductive installations, attach a minimum of two separate and continuous conductive 
tracking (tone wire) materials, either externally, internally, or integral with the product. 
Use either a continuous green sheathed solid conductor copper wire line (minimum 
#12 AWG for external placement or minimum #14 AWG for internal placement in the 
conduit/casing) or a coated conductive tape. Ensure that conductors are located on 
opposite sides when installed externally. Connect any break in the conductor line before 
construction with an electrical clamp or solder, and coat the connection with a rubber or 
plastic insulator to maintain the integrity of the connection from corrosion. Clamp 
connections must be made of brass or copper and of the butt end type with wires secured 
by compression. Soldered connections must be made by tight spiral winding of each wire 
around the other with a finished length minimum of 3 inches [76 mm] overlap. Tracking 
conductors must extend 2 feet [610 mm] beyond bore termini. Conductors must be tested 
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for continuity. Identify each conductor that passes by removing the last 6 inches 
[152 mm] of the sheath. No deductions are allowed for failed tracking conductors. Failed 
conductor ends must be wound into a small coil and left attached for future use. 
 556-4.5 Augering Fluids: Use a mixture of bentonite clay or other approved 
stabilizing agent mixed with potable water with a minimum pH of 6.0 to create the 
drilling fluid for lubrication and soil stabilization. Vary the fluid viscosity to best fit the 
soil conditions encountered. Do not use other chemicals or polymer surfactant in the 
drilling fluid without written consent of the Engineer. Certify in writing to the Engineer 
that any chemicals to be added are environmentally safe and not harmful or corrosive to 
the facility. Identify the source of water for mixing the drilling fluid. Approvals and 
permits are required for obtaining water from such sources as streams, rivers, ponds or 
fire hydrants. Any water source used other than potable water may require a pH Test. 
 556-4.6 Micro-Tunneling (MT) and Micro Tunnel Boring Machine (MTBM) 
Requirements. 
  556-4.6.1 Performance Requirements: The MTBM must meet the 
following minimum performance requirements: 
   (a) Capable of providing positive face support regardless of the 
MTBM type. 
   (b) Articulated to enable controlled steering in both the vertical and 
horizontal direction to a tolerance of plus or minus 1 inch [25 mm] from design 
alignment. 
   (c) All functions are controlled remotely from a surface control 
unit. 
   (d) Capable of controlling rotation, using a bi-directional drive on 
the cutter head or by using anti-roll fins or grippers. The Engineer must approve other 
methods. 
   (e) Capable of injecting lubricant around the exterior of the pipe 
being jacked. 
   (f) Indication of steering direction. 
   For slurry systems, the following is also required: 
   (g) The volume of slurry flow in both the supply and return side of 
the slurry loop. 
   (h) Indication of slurry bypass valve position. 
   (i) Indication of pressure of the slurry in the slurry chamber. 
 556-4.7 Failed Bore Path: If conditions warrant removal of any materials 
installed in a failed bore path, as determined by the Engineer, it will be at no cost to the 
Department. Promptly fill all voids by injecting all taken out of service products that have 
any annular space with excavatable flowable fill. 

556-5 Jack and Bore and Micro-Tunneling Operations: 
 556-5.1 Installation Process: Provide continuous pressure to the face of the 
excavation to balance groundwater and earth pressures. Ensure that shafts are of 
sufficient size to accommodate equipment, the pipe selected and to allow for safe 
working practices. Provide entry and exit seals at shaft walls to prevent inflows of 
groundwater, soil, slurry and lubricants. Use thrust blocks designed to distribute loads in 
a uniform manner so that any deflection of the thrust block is uniform and does not 
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impart excessive loads on the shaft itself or cause the jacking frame to become 
misaligned. 
  The jacking system must have the capability of pushing the pipe in J&B 
operations or MTBM and pipe for MT operations through the ground in a controlled 
manner and be compatible with the anticipated jacking loads and pipe capacity. Monitor 
the jacking force applied to the pipe and do not exceed the pipe manufacturer’s 
recommendations. 
  Ensure that the pipe lubrication system is functional at all times and 
sufficient to reduce jacking loads. Use pipe lubrication systems that include a mixing 
tank, holding tank and pumps to convey lubricant from the holding tank to application 
points at the rear of the MTBM. Maintain sufficient fluids on site to avoid loss of 
lubrication. 
  Power Distribution System must be identified in the plans package or 
permit provisions as well as any noise constraints. Identity spoil removal capability and 
method to avoid creating hindrance to other activities which may be necessary in the 
area. 
 556-5.2 Excess Material and Fluids: Monitor the pumping rate, pressures, 
viscosity and density of the boring fluids to ensure adequate removal of soil cuttings and 
the stability of the borehole. Contain excess drilling fluids, slurry and soil cuttings at 
entry and exit points in pits until they are recycled or removed from the site. 
  Ensure that all boring fluids are disposed of or recycled in a manner 
acceptable to the appropriate local, state or federal regulatory agencies. When jacking and 
boring in suspected contaminated ground, test the boring fluid for contamination and 
dispose of appropriately. Remove any excess material upon completion of the bore. If it 
becomes evident that the soil is contaminated, contact the Engineer immediately. Do not 
continue boring without the Engineer’s approval. 
 556-5.3 Boring Failure: If an obstruction is encountered which prevents 
completion of the installation in accordance with the design location and specifications; 
the pipe may be taken out of service and left in place at the discretion of the Engineer. 
Immediately fill the product left in place with excavatable flowable fill. Submit a new 
installation procedure and revised plans to the Engineer for approval before resuming 
work at another location. If damage is observed to any property, cease all work until a 
plan of action to minimize further damage and restore damaged property is submitted and 
approved by the Engineer. 

556-6 Documentation Requirements. 
 556-6.1 Boring Path Report: Furnish a Bore Path Report to the Engineer within 
14 days of the completion of each bore path. Submit the As-Built-Plans to the Engineer 
within 30 calendar days. No payment will be made for directional boring work until the 
Bore Path Report has been delivered to the Department. Include the following 
information in the report: 
  (a) Location of project and financial project number including the Permit 
Number when assigned. 
  (b) Name of person collecting data, including title, position and company 
name. 
  (c) Investigation site location (Contract plans station number or reference 
to a permanent structure within the project right-of-way). 
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  (d) Identification of the detection method used. 
  (e) Spoils removal log. 
  (f) As-built placement plans showing roadway plan and profile, cross-
section, boring location and subsurface conditions as defined in Bore Path Plans below. 
Reference the shown plan elevations to a Department Bench Mark when associated with 
a Department project, otherwise to a USGS grid system and datum or to the top of an 
existing Department head wall. These plans must be the same scale in black ink on white 
paper, of the same size and weight and as the Contract plans. Submittal of electronic 
plans data in lieu of hard copy plans may be approved by the Engineer if compatible with 
the Department software. 
 556-6.2 As-Built Plans: Provide the Engineer with a complete set of 
As-Built-Plans showing all bores (successful and failed) within 30 calendar days of 
completion of the work. Plans must be dimensionally correct copies of the Contract 
plans. Include notes on the plans stating the final bore path diameter, facility diameter, 
drilling fluid composition, composition of any other materials used to fill the annular void 
between the bore path and the facility or facility placed out of service. If the facility is a 
casing, note this, as well as the size and type of carrier pipes to be placed within the 
casing as part of the Contract work. Produce the plans as follows: 
  (a) On the Contract plan view, show the centerline location of each 
facility, installed or installed and placed out of service to an accuracy within 1 inch 
[25 mm] at the ends and other points physically observed. They show the remainder of 
the horizontal alignment of the centerline of each facility installed or installed and placed 
out of service and note the accuracy with which the installation was monitored. 
  (b) As directed by the Engineer, provide either a profile plan for each bore 
path, or a cross-section of the roadway at a station specified by the Engineer, or a 
roadway centerline profile. Also show the ground or pavement surface and the crown 
elevation of each facility installed, or installed and placed out of service, accurately to 
within 1 inch [25 mm] at the ends and other points physically observed. Show the 
remainder of the vertical alignment of the crown of each facility installed, or installed and 
placed out of service and note the accuracy with which the installation was monitored. 
On profile plans for bore paths crossing the roadway, show the contract plans stationing. 
On the profile plans for bore paths paralleling the roadway show the contract plans 
stationing. If the profile plan for the bore path is not made on a copy of one of the 
contract profile or cross-section sheets, use a 10 to 1 vertical exaggeration. 
  (c) If a bore path is not completed, show on the plans the failed bore path 
along with the name of the utility owner and the final bore path. Note the failed bore path 
as “Failed Bore Path.” Also show the location and length of the cutting head and any 
product not removed from the bore path. 
  (d) Show the crown elevation, diameter and material type of all utilities 
encountered and physically observed during the subsoil investigation. For all other 
obstructions encountered during subsoil investigation or the installation, show the type of 
material, horizontal and vertical location, top elevation and lowest elevation observed, 
and note if the obstruction continues below the lowest point observed. 
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SECTION 557 
VIBRATORY PLOWING 

557-1 Description. 
 557-1.1 Scope of Work: The work specified in this Section documents the 
approved construction methods, procedures and materials for Vibratory Plowing, also 
known as cable plowing. 
 557-1.2 General: Vibratory Plowing is a trenchless method for installing a 
product which typically consists of a cable or small conduit for later insertion of wire line 
products. It is a multi-stage process consisting of positioning a vibrating plow equipped 
with a trailing product guide which feeds the cable or conduit to the depth setting of the 
plow as it moves forward. The product is inserted into the ground continuously along a 
predetermined path and depth. Reshape any disturbance of the ground surface such as 
localized residual mounding or grooves, by grading and compaction. If a conduit is 
installed, subsequent operations may involve pulling a desired product back through the 
conduit. The vertical depth of installation is controlled by two factors, hydraulic 
adjustment of the plow shear head and the surface contours. The depth of insertion must 
be continually adjusted to compensate for changes in terrain to ensure compliance with 
depth criteria. Horizontal profiles or steering the bore is accomplished by proper 
orientation of a tractor which pulls the vibratory plow. Alignments are generally limited 
to straight sections with minor deviation unless approved by the Engineer. 

557-2 Construction Site Requirements. 
 557-2.1 Legal Provisions. Comply with the following site condition provisions: 
  Comply with the provisions of Chapter 556, FS for Sunshine State One 
Call. Use methods for marking utilities that minimize impact on other construction or 
maintenance activities, including mowing operations which may be conducted throughout 
the project on a cyclic basis. Limit marking to painting unless approved by the Engineer. 
When and where flagging of existing utilities is required, limit flagging to an area for 
which construction can be accomplished in no more than 14 consecutive days, unless 
approved by the Engineer. 
 557-2.2 Site Conditions: Consider vibratory plowing an excavation method and 
comply with all applicable provisions required of excavation methods. 
  (a) Ensure that subsequent excavation for manholes, hand pulls, or other 
service vaults, recovery pits or any other excavation is carried out as specified in 
Section 120. 
  (b) After completing installation of the product, restore the work site. 
Restore excavated or plowed areas in accordance with the Specifications and Design 
Standards. 
  (c) It is the plowing Contractor’s responsibility for removal of excess 
material or debris created during the construction process as well as restoring the site to 
the condition which existed before construction. 
  (d) Exposure may be allowed for periods exceeding 14 consecutive days if 
the exposure is limited to 3 feet [1 m] or less. Periods longer than described above may 
be approved by the Engineer if it will not affect maintenance or construction activities. 
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  (e) Ensure that equipment does not impede visibility of the roadway user 
without taking the necessary precautions of proper signing and Maintenance of Traffic 
Operations. 
 557-2.3 Damage Restoration: Take responsibility for restoring any damage 
caused by cutting, heaving, settlement or separation of pavement at no cost to the 
Department. 
  557-2.3.1 Remediation Plans: When required by the Engineer, provide 
detailed plans which show how damage to any roadway facility will be remedied and 
include this as part of the As-Built Plans Package. Remediation Plans must follow the 
same guidelines for development and presentation of the As-Built Plans. 

557-3 Quality Control. 
 557-3.1 General: Take control of the operation at all times, have a representative 
who is thoroughly knowledgeable of the equipment and procedures, present at the job site 
during the entire installation and available to address immediate concerns and emergency 
operations. Notify the Engineer 48 hours in advance of starting work. Do not begin 
installation until the Engineer is present at the job site and agrees that proper preparations 
have been made. 
 557-3.2 Alignment: Ensure that the plow operator maintains a true and consistent 
alignment. Deviation from the approved alignment more than 1 foot [1 m] in either 
direction to avoid obstructions such as boulders, stumps or general vegetation will not be 
allowed unless approved by the Engineer. Document all approved deviations from the 
original permitted alignment. 
 557-3.3 Product Locating and Tracking: For all installations, submit sufficient 
information to establish the proposed strategy for compliance with the permit. 
  (a) Define what reference will be used to control and ensure alignment as 
permitted will be maintained with respect to line and grade. Also indicate the intervals for 
checking line and grade and maintain a record at the job site. 
  (b) Ensure the equipment is of adequate size and capability to install the 
project. This includes the equipment manufacturer’s information for all power equipment 
used in the installation. 
  (c) Define the means for controlling line and grade. 
  Install all facilities in such a way that their location can be readily 
determined by electronic designation after installation. For non-conductive installations, 
accomplish this by attaching a minimum of two separate and continuous conductive wires 
(minimum 12 gauge) either externally, internally, or integrally with the product. Any 
break in the conductor must be connected by electrical clamp of brass or solder and 
coated with a rubber or plastic insulator to maintain the integrity of the connection from 
corrosion. 

557-4 Documentation. 
 557-4.1 Plowing Path Report: Furnish a Plowing Path Report to the Engineer 
within 14 days of the completion of each installation. Include the following information 
on the report: 
  (a) Location of project and financial project number including the Permit 
Number when assigned. 
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  (b) Name of person collecting data, including title, position and company 
name. 
  (c) Contract plans station number or reference to a permanent structure 
within the project right-of-way. 
  (d) As-built placement plans showing roadway plan and profile, cross-
section and plowing location and elevations every 100 feet [30 m] along the alignment. 
Reference shown plan elevations to a Department Bench Mark when associated with a 
Department project, otherwise to a USGS grid system and datum, or to the top of an 
existing Department head wall. These plans must be the same scale in black ink on white 
paper, of the same size and weight and as the Contract plans. Submittal of electronic 
plans data in lieu of hard copy plans may be approved by the Engineer if compatible with 
the Department software. 
 557-4.2 As-Built Plans: Submit the completed As-Built Plans to the Engineer 
within 30 Calendar days. Ensure that the plans are dimensionally correct copies of the 
Contract plans. Include notes on each plan stating the final plow path, facility diameter 
and any facility placed out of service. If the facility is a duct, note this, as well as the size 
and type of product to be placed within the duct as part of the permitted work. Produce 
the plans as follows: 
  (a) On the Contract plan view, show the centerline location of each facility 
installed to an accuracy within 1 inch [25 mm] at the ends and other points physically 
observed. Show the remainder of the horizontal alignment of the centerline of each 
facility installed and note the accuracy with which the installation was monitored. 
  (b) As directed by the Engineer, provide either a profile plan for each path, 
or a cross-section of the roadway at a station specified by the Engineer, or a roadway 
centerline profile. Show the ground or pavement surface and the crown elevation of each 
facility installed to an accuracy within 1 inch [25 mm] at the ends and other points 
physically observed. Show the remainder of the vertical alignment of the crown of each 
facility installed and note the accuracy with which the installation was monitored. On 
profile plans for paths crossing the roadway show the Contract plans stationing of the 
crossing. On the profile plans for paths paralleling the roadway also show the Contract 
plans stationing. If the profile plan for the path is not made on a copy of one of the 
Contract profile or cross-section sheets, use a 10 to 1 vertical exaggeration. 
  (c) If, during installation, an obstruction is encountered which prevents 
installation of the product in accordance with this Specification, submit a new installation 
procedure and revised plans to the Engineer for approval before resuming work along a 
new alignment. If a section of a plowing path fails without installing a product or it has 
been removed, show the failed section of the plow path along with the final plow path on 
the plans. Note the failed path as “Failed Plow Path.” Do not leave any products in a 
failed plow path. If breakage occurs or the plow path fails, remove all products from the 
broken or failed section of the plow path. 
  (d) On all of the plans, show the crown elevation, diameter and material 
type of all utilities encountered and physically observed during installation. For all other 
obstructions encountered during a subsoil investigation or the installation, show the type 
of material, horizontal and vertical location, top elevation and lowest elevation observed, 
and note if the obstruction continues below the lowest point observed. 
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SECTION 700 HIGHWAY SIGNING 
 
700-2.5 Sign Background: is expanded by the following: 

Use fluorescent orange Type VI or VII for all orange work zone signs on 
interstates and all roll-up signs starting July 2004. Use fluorescent orange Type VI or VII 
for all orange work zone signs on all State Highway System Roads starting July 2005. Do 
not mix work zone signs having fluorescent orange sheeting with signs having orange 
reflective sheeting. Mesh signs shall meet the color, daytime luminance and non-
reflective property requirements of Section 994, Type VI. 

 
700-3.8 Process Colors: Use transparent and black opaque process colors meeting the 
requirements of 994-4 on reflective sheeting and non-reflective sheeting. 

 
 
SECTION 994 RETROREFLECTIVE AND NONREFLECTIVE SIGN 
SHEETING 

 
994-1 Description.  

994-1.1 General: This Section specifies the requirements for retroreflective and 
nonreflective sheeting materials, transparent and opaque process inks for retroreflective 
sheeting materials, and film overlays for traffic control devices. The sheeting materials 
used shall be one of the products included on the Qualified Products List (QPL), as 
specified in 6-1.  
 
 994-3.3 Color: The retroreflective and non-reflective sheeting or film shall have 
the same daytime and nighttime color when viewed by reflective light regardless of type 
classification. The diffused color of the retroreflective sheeting, through instrumental 
color testing, shall conform to the requirements of ASTM D4956. In addition to 
ASTM D4956 Table 13, the orange fluorescent and yellow-green fluorescent colors shall 
meet the following x, y chromaticity coordinates: 
 

Fluorescent 1 2 3 4 
Yellow/Green 

x .387 .368 .421 .460 
y .610 .539 .486 .540 

Orange 
x .583 .535 .595 .645 
y .416 .400 .351 .355 

 
The daytime luminance for orange and yellow-green fluorescent sheetings 
shall have a luminance factor of 25 minimum and 60 minimum in addition to 
ASTM D4956 Table 9, respectively.  

 
 

 


