
Pavement Design and Construction Issues for Florida Green Book 

Teleconference Meeting: Bridge No. 850-410-5666 


November 16, 2010 (9:00am - 10:30am) 

Tarpon Conference Room - District Seven Headquarters 


Agenda 


Attendees: 

Quigley, Robert; 'agarganta@cte.cc'; 'clmpe@aol.com'; 'j im.burnside@tampagov.net'; 
'dcerlanek@alachuacounty.us'; 'kbryant@baycountyfl.gov'; 'Ty Mullis'; Dietrich, Bruce; 
OHagan, David; Prasad, Ananth; Blanchard, Brian; D7-HQ, Tarpon 

1. Unpaved Roads (30 minutes) 


Design Considerations (ADT, Design Speed, Land Use, Etc.): 


2. Safety Edge (30 minutes) 

See handout for discussion: 

3. Additional Chapter 5 Enhancements (30 minutes) 

RRR: Previous Green Book Meeting - all agreed this would be addressed under 

Chapter 10. 
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4. Action Items: 

Member Responsibility: 

Member Responsibility: 

Member Responsibility: 

Member Responsibility: 

Notes: 
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AASHTO-Guidelines for Geometric Design ofVery Low-Volume Local Roads (ADT 5'400) 

UNPAVED ROADS 


Many low-volume local roads have unpaved surfaces. Unpaved roads are generally 
appropriate for all functional subclasses of very low-volume local roads. Major access roads often 
have paved surfaces because they serve higher traffic volumes, but this is not considered 
mandatory. In particular, resource recovery (e.g., logging) roads and agricultural access roads in 
rural areas are frequently unpaved. Provision of an unpaved surface is an economic decision tha~_ 
is appropriate for many very low-volume local roads for which the cost of constructing and 
mruntaining a paved surface wouldbepro1l1bl.tive. ­

The safety of unpaved roads has been addressed in NCHRP Report 362 (5). This research 
established that crash rates are generally higher for unpaved roads than for paved roads for traffic 
volumes of 250 vehicles per day or more. The risk assessment by Neuman (3) found that roads in 
rural areas generally reach the threshold at which paving the road would be expected to result in 
one less severe crash every 10 to 15 years in the traffic volume range between 300 to 350 vehicles 
per day. However, there are no specific guidelines that indicate the maximum traffic volume level 
for which unpaved surfaces are appropriate." ­

NCHRP Report 362 (5) found crash rates for unpaved roads to be lower for narrower 
roadway widths. Therefore, existing unpaved roads should not generally be widened as a safety 
measure unless there is evidence of a site-specific safety problem that may be corrected by 
widening. 

Unpaved roads are intended to operate at low to moderate speeds. Design speeds for 

_~paved roads should normally_~~?g_~ [~_~:r.tf:~l?L!~~!>ut may:..~~~~i_i~!ly_~~~~~igh"~_ 
80 kmIh [50 mph] in situations the designer considers appropriate. 

Provision of roadside clear zones, flatter slopes, or traffic barriers is generally inconsistent 
with the economic decision to build and maintain an unpaved surface and is not generally 
necessary for the low-speed environment of an unpaved road. 

Design of horizontal alignment on unpaved roads differs from paved roads because paved 
and unpaved roads have different surface friction characteristics and because unpaved roads are 
typically designed for low-speed operation. 

Exhibit 16 presents guidelines for the minimum radius of curvature for unpaved surfaces 
with no superelevation for application on very low-volume local roads. The exhibit is based on 
the design criteria of the United States Forest Service (11), which operates many unpaved roads. 
The minimum radius of curvature is a function of traction coefficient, which in turn is a function 
ofthe surface type (earth, gravel, crushed rock, packed snow, etc.) and the surface condition (dry, 
wet, ice, etc.) as shown in Exhibit 17. The recommended minimum curve radii in Exhibit 16 are 
based on use of a side friction factor, f, in Equation (2) that is 0.2 less than the traction 
coefficients shown in Exhibit 17. Use of high values of friction coefficient for design allows the 
designer to select smaner curve radii than would otherwise be used. Of course, the selection of a 
high traction coefficient is consistent with a higher surface type, and/or with an assumption that 
poor surface conditions such as snow, ice, or wet pavement are not sufficiently frequent for use as 
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Guidelines 

a design control. The choice of the appropriate surface condition from Exhibit 17 should be based 
on the engineering judgment of the designer based on site~specific conditions. 

Smaller curve radii than those shown in Exhibit 16 may be used where superelevation is 
provided. The minimum radius of curvature for such cases can be determined with Equation (2). 

When an existing unpaved road is to be paved, a review of all geometric design elements of 
the road should be undertaken to assess their suitability for the higher speeds that are likely on a 
paved road. 

Metric 
Design speed Minimum radius em) for specified traction coefficient 

.(km/h) 0.7 0.6 0.5 0.4 0.3 
20 15 15 15 20 35 
30 15 20 25 40 75 
40 30 35 45 65 130 
50 40 50 70 100 200 
60 60 75 95 145 285 
70 80 100 130 195 385 

US Customary 
Design speed Minimum radius (ft) for specified traction coefficient 

(mph) 0.7 0.6 0.5 0.4 0.3 
15 50 50 50 75 150 
20 55 70 90 135 270 
25 85 105 140 210 420 
30 120 150 200 300 600 
35 165 205 275 410 820 
40 215 270 360 535 1070 
45 270 340 450 675 1350 

Source: Adapted from USFS Preconstructlon Handbook (11) 

Exhibit 16. Guidelines for Minimum Radius of Curvature for New Construction of 
Unpaved Surfaces with No Superelevation (11) 

Surface Condition 
Material Dry Wet Other 

Gravel, packed, oiled 0.50 - 0.85 0.40 - 0.80 
Gravel,loose 0.40 - 0.70 0.36 - 0.75 
Rock, crushed 0.55 - 0.75 0.55 - 0.75 
Eartha 0.55 - 0.65 0.40 - 0.50 
Dry, packed snow 0.20 - 0.55 
Loose snow 0.10 - 0.60 
Snow, lightly salted 0.29 - 0.31 
Snow, lightly salted 0.34 
with chains 
Ice without chains 0.07 - 0.12 
a reduce earth values by 50 percent for wet clays 

Source: USFS Road Preconstruction Handbook (11 ) 

Exhibit 17 •. Traction Coefficients Used in Design of Horizontal Alignment 
on Unpaved Roads (11). __ 
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AASHTO--Guidelines for Geometric Design ofVery Low-Volume Local Roads (ADT 5:400) 

TWO-WAY SINGLE-LANE ROADS 


Two-way single-lane roads may be used in constrained locations, where traffic volumes are 
extremely low. Such cross sections are normally used on local roads where traffic volumes are 
less than 50 vehicles per day. On resource recovery roads used by professional drivers who are 
often in contact with one another by radio, two-way single-lane roads may be used for traffic 
volumes up to 100 vehicles per day. Two-way single-lane roads are designed to operate at low 
speeds, typically no more than 50 kmIh [30 mph]. 

Two-way single-lane roads are often unpaved and normally have widths in the range from 
3.5 to 4.0 m [11.5 to 13.0 ft]. Design values of stopping sight distance for two-way single-lane 
roads should be twice the stopping sight distance for a comparable two-lane road, as shown in 
Exhibit 8. USFS guidelines recommend that turnouts be provided at regular intervals on two-way 
single-lane roads to allow opposing vehicles to pass one another safely (11). The location of 
turnouts should consider topography and horizontal and vertical alignment. In some cases, 
particularly where increased sight distances are impractical, widening of the roadway at crests 
should be considered. 
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May - 2007 Topic # 625-000-015 
Manual of Uniform Minimum Standards 
for Design, Construction and Maintenance 
for Streets and Highways 

Section 336.045, Florida Statutes. Uniform minimum standards for design, 
construction, and maintenance; advisory committees. 
(1) The department shall develop and adopt uniform minimum standards and 
criteria for the design, construction, and maintenance of all public streets, roads, 
highways, bridges, sidewalks, curbs and curb ramps, crosswalks, where feasible, 
bicyde ways, underpasses and overpasses used by the public for vehicular and 
pedestrian traffic. In developing such standards and criteria, the department shall 
consider design approaches which provide for the compatibility of such facilities with 
the surrounding natural or manmade environment; the safety and security of public 
spaces; and the appropriate aesthetics based upon scale, color, architectural style, 
materials used to construct the facilities, and the landscape design and landscape 
materials around the facilities .... 

(4) All design and construction plans for projects that are to become part of the 
county road system and are required to conform with the design and construction 
standards established pursuant to subsection (1) must be certified to be in 
substantial conformance with the standards established pursuant to subsection (1) 
that are then in effect by a professional engineer who is registered in this state. 

these standards are intended to provide basic guidance for developing and maintaining a 
highway system with reasonable operating characteristics and a minimum number of hazards. 

Standards established by this Manual are intended tot use onallne.w.COR&tAIetionprojeds 
.. th&atate highw-.and federal aid systems. It is understood that the standards herein 
cannot be applied completely to all reconstruction and maintenance type projects. 
However, the standards shall be applied to the extent that economic and environmental 
considerations and existing development will allow. 

When this Manual refers to guidelines and design standards given by current American 
Association of State Highway and Transportation Officials (AASHTO) publications, these 
guidelines and standards shall generally be considered as minimum criteria. The 
Department may have standards and criteria that differ from the minimum presented in this 
Manual or by AASHTO for streets and highways under its jurisdiction. A county or 
municipality may substitute standards and criteria adopted by the Department for some or 
all portions of deSign, construction, and maintenance of their facilities. Department 
standards, criteria, and manuals must be used when preparing projects on the state 
highway system or the national highway system. 

Criteria and standards set forth in other manuals, which have been incorporated by 
reference, shall be considered as requirements within the authority of this Manual. 

Introduction ii 



Topic # 625-000-015 May - 2007 I 
Manual of Uniform Minimum Standards 
for Design. Construction and Maintenance 
for Streets and Highways 

This Manual is intended for use by qualified engineering practitioners for the 
communication of standards and criteria (including various numerical design values and 
use conditions). The design. construction. and maintenance references for the 
infrastructure features contained in this Manual recognize many variable and often complex 
process considerations. The engineering design process. and hence the associated use of 
this Manual, incorporates aspects-of engineeMg.~Gesign principles, scierlE:e; and 
recognized standards towards matters involving roadway infrastructure. 

Users of this Manual are cautioned'that the strict application of exact numerical values. 
conditions or use information taken from portions of the text may not be appropriate for all 
circumstances. Individual references to design values or concepts should not be used out 
of context or without supporting engineering judgment. 

The contents of this Manual are reviewed annually by the Florida- "Greenbook" Advisory 
Committee. Membership of this committee is established by the above referenced Section 
336.045(2), Florida Statutes. Notification of revisions or additions to the Manual will be 
distributed to all registered Manual holders and dated. Comments, suggestions, or 
questions may be directed to any committee member. 
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336.045 Uniform minimum standards for design, construction, and maintenance; advisory committees. 
(1) The department shall develop and adopt uniform minimum standards and criteria for the 
design, construction, and maintenance ofall public streets, roads, highways, bridges, sidewalks, 
curbs and curb ramps, crosswalks, where feasible, bicycle ways, underpasses, and overpasses 
used by the public for vehicular and pedestrian traffic. In developing such standards and criteria, 
the department shall consider design approaches waich provide for the compatibility ofsuch 
facilities with the surrounding natural or manmade environment; the safety and security of public 
spaces; and the appropriate aesthetics based upon scale, color, architectural style, materials used 
to construct the facilities, and the landscape design and landscape materials around the facilities. 
The department shall annually provide funds in its tentative work program to implement the \ 

provisions of this subsection relating to aesthetic design standards. The minimum standards '.
J '\ 

adopted must include a requirement that permanent curb ramps be provided at crosswalks at all 
intersections where curbs and sidewalks are constructed in order to give handicapped persons 
and persons in wheelchairs safe access to crosswalks. 

(2) An advisory committee of professional engineers employed by any city or any county in each 
transportation district to aid in the development of such standards shall be appointed by the head 
ofthe department. Such committee shall be composed of: one member representing an urban 
center within each district; one member representing a rural area within each district; one 
member within each district who is a professional engineer and who is not employed by any 
governmental agency; and one member employed by the department for each district. 

(3) Notwithstanding the provisions ofany general or special law to the contrary, all plans and 
specifications for the construction of public streets and roads by any municipality or county shall, " 
provide for permanent curb ramps at crosswalks at all intersections where curbs and sidewalks ("I 

are constructed in order to give handicapped persons and persons in wheelchairs safe access to 
crosswalks. 

(4) All design and construction plans for projects that are to become part ofthe county road 
system and are required to conform with the design and construction standards established 
pursuant to subsection (1) must be certified to be in substantial conformance with the standards 
established pursuant to subsection (1) that are then in effect by a professional engineer who is 
registered in this state. 

(5) Curb ramps which are required by subsections (1) and (3) to be provided at all intersections 
ofcurbs and sidewalks on public streets and roads shall be constructed to be in substantial 
conformance with the Uniform Federal Accessibility Standards published by the General 
Services Administration, Department ofHousing and Urban Development, Department of 
Defense, and United States Postal Service. The provisions ofthis subsection apply to curb ramps 
let to contract on or after July 1, 1986. "", 

(6) If the governing body of a county or municipality has adopted a design element as part of its 
comprehensive plan pursuant to part II ofchapter 163, the department shall consider such 
element during project development of transportation facilities. The design oftransportation 
facilities constructed by the department within the boundaries of that county or municipality 
must be consistent with that element to the maximum extent feasible. 



Statutes & Constitution :View Statutes: Online Sunshine Page 1 of3 

Select Year: 12010::::::t Gol 

The 2010 Florida Statutes 
Title XXIX Chapter 403 View Entire Chapter 

PUBLIC HEALTH ENVIRONMENTAL CONTROL 

PART I 


POLLUTION CONTROL 

403.011 Short title. 


403.021 Legislative declaration; public policy. 


~3.031 Definitions. 


403.051 Meetings; hearings and procedure. 


403.061 Department; powers and duties. 


403.0611 Alternative methods of regulatory permitting; department duties. 


403.0615 Water resources restoration and preservation. 


403.062 Pollution control; underground, surface, and coastal waters. 


403.0623 Environmental data; quality assurance. 


403.0625 Environmental Laboratory certification; water quality tests conducted by a certified 


laboratory. 


~J.063 Groundwater quality monitoring. 


403.064 Reuse of reclaimed water. 


403.0645 Reclaimed water use at state faciLities. 


403.061 Establishment and implementation of total maximum daily Loads. 


403.072 Pollution Prevention Act. 


403.073 Pollution prevention; state goal; agency programs; public education. 


403.074 Technical assistance by the department. 


403.075 Legislative findings. 


403.0752 Ecosystem management agreements. 


403.081 Performance by other state agencies. 


403.085 Sanitary sewage disposal units; advanced and secondary waste treatment; industrial waste 


treatment. 


4Q3.086 Sewage disposaL facilities; advanced and secondary waste treatment. 


403.08601 Leah Schad Memorial Ocean Outfall Program. 


403.0861 Scallop processing; discharge standards. 


403.0861. Discharge of waste from state groundwater cleanup operations to publicly owned treatment 


works. 


403.081 Permits; general issuance; denial; revocation; prohibition; penalty. 


403.0871 Florida Permit Fee Trust Fund. 


403.0812 Operation permits for major sources of air pollution; annual operation license fee. 


403.0871 Florida Air-Operation License Fee Account. 

403.08735 


http://www.leg.state.f1.us/statuteslindex.cfm?App_mode=Display_Statute&Search_String...11115/20 1 0 
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Air emissions trading. 

403.0875 Citation of rule. 

403.0876 Permits; processing. 

403.0a77 Certification by professionals regulated by the Department of Business and Professional 

Regulation. 

403.088 Water pollution operation permits; conditions. 


403.0881 Wastewater or reuse or disposal systems or water treatment works; construction permits. 


403.0881, Discharge of demineralization concentrate. 


403.0885 Establishment of federally approved state National Pollutant Discharge Elimination System 


(NPDES) Program. 


403.08852 Clarification of requirements under rule 62-302.520(2), F.A.C. 


403.0891 State, regional, and local stormwater management plans and programs. 


403.0893 Stormwater funding; dedicated funds for stormwater management. 


403.0896 Training and assistance for stormwater management system personnel. 


403.09J Inspections. 


403.092 Package sewage treatment facilities; inspection. 

403.111 Confidential records. 

403.121 Enforcement; procedure; remedies. 

103.131 Injunctive relief, remedies. 

403.13:i Persons who accept wastewater for spray irrigation; civil liability. 

403.141 Civil liability; joint and severaL liability. 

403.151 CompLiance with ruLes or orders of department. 

403.161 Prohibitions, vioLation, penaLty, intent. 


403.1651 Ecosystem Management and Restoration Trust Fund. 


403.1655 EnvironmentaL short-term emergency response program. 


403.18t~ Construction of water distribution mains and sewage collection and transmission systems; 


Local reguLation. 


1.03.182 Local pollution control programs. 


103.1832 Department to accept federaL aid; Grants and Donations Trust Fund. 


403.1834 State bonds to finance or refinance facilities; exemption from taxation. 


403. HU~ Water pollution control financiaL assistance. 


403.1837 Florida Water Pollution ControL Financing Corporation. 


403.1838 Small Community Sewer Construction Assistance Act. 


403.191 Construction in reLation to other law. 

403.201 Variances. 

403.231 Department of LegaL Affairs to represent the state. 

403.251 Safety clause. 

403.281 Definitions; weather modification Law. 

103.291 Purpose of weather modification law. 

403.301 Artificial weather modification operation; License required. 

403.3J1 AppLication for weather modification licensing; fee. 

403.321 Proof of financial responsibility. 

403.331 Issuance of License; suspension or revocation; renewaL. 

403.341 Filing and publication of notice of intention to operate; limitation on area and time. 

hltp:llwww.leg. state.fl.us/statutes/index.cfm?App_mode=Display_Statute& Search_String... 11115/201 0 



Statutes & Constitution :View Statutes: Online Sunshine Page 3 of3 

403.351 Contents of notice of intention. 

403.361 Publication of notice of intention. 

403.371 Proof of publication. 

403.381 Record and reports of operations. 

403.391 Emergency licenses. 

403.401 Suspension or revocation of license. 

~03.411 Penalty. 

403.412 Environmental Protection Act. 

403.~13 Florida Litter Law. 

403.4131 Litter control. 


403.41315 Comprehensive illegal dumping, litter, and marine debris control and prevention. 


403.4132 Litter pickup and removaL 


403.4133 Adopt-a-Shore Program. 


403.4135 Litter receptacles. 


403.414 Environmental award program. 


403.415 Motor vehicle noise. 


403.4151 Exempt motor vehicles. 


40~.4153 Federal preemption. 


403.4154 Phosphogypsum management program. 


403.4155 Phosphogypsum management; rulemaking authority. 


403.42 Florida Clean Fuel Act. 


403.44 Florida Climate Protection Act. 
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