CHAPTER 10: Roadway Design Standards and
Construction Specifications Revised November 20, 2006

Section100 - General Standards

110 Purpose andintent

Theintentandpurposeof theseregulationds to establista uniformroaddevelopmenpolicy
throughoutLake County. Thesestandardsndspecificationshouldprovidesafe attractive travel
corridors,efficienttraffic flow andefficientmaintenance.

This manualsetsforth policies,proceduresgesignstandardandconstructiorspecificationgor use
by designengineerdgor roadconstructiorin Lake County. The standardareintendedo set forth
minimum requirementandshouldnot precludegoodengineeringlesignandiudgement. The
minimum andmaximumvalueslistedin this manualshouldbe usedaslimits andnotasthe general
rule for design. Thignanualcoversbasicdesignissues.If aroadwayrequiresadditional ormore
complexdesignstandardshe ColoradoDepartmenof TransportatioflCDOT) requirementand

specificationsshallbe used.

120 Authority

The Stateof Colorado, bystatue authorized ake Countyto administelits countyroadsysten The
Countyshall enforcalesignstandardandconstructiorspecificationreviewplans and conduct

inspections.

StatehighwayspassinghroughlLake Countyshallbedesignedndconstructedo Colorado
Departmenbf Transportatiomequirements.

130 Applicatiorof Standards

130.1 New Construction

All newprivateandpublicroadways constructeafterthe dateof adoptionof theseregulations shall
complywith theserequirements These standardseapplicabldo roadwaysuild bythe Countyas

well asprivatedevelopers.

Privateroadsin Lake Countywill notbe maintainedy the County.

130.2 Upgrading of Existing Roads

Existing roadsmay needto be upgradedto accommodat@ proposednew development. The
developeshall analyzerojectedraffic volumesaswell asreviewthe existingroadwidths, curves,
intersectionandsurfacedrainage.Thedevelopeshallcompargheprojectedraffic
volumeswith the designstandard$or eachroadwayclassificdionlistedin this manual. The
developeshallthenmakearecommendatioto the Countyontheimprovementsiecessario
accommodatéhe additionakraffic generatetby thenewdevelopment.The couny shalldecide if

Lake County Land Development Code Chapter 10 Roadway Design Standards and Constructions Spetifications



theimprovementareadequate Upgradeswill bedesignedandconstructedo the minimum
standardsndspecificatioristedin this manual.

140 Variances

If site characteristicprohibit following the CountyRoadwayDesign Standardsanapplicant may
petitionthe countyin writing for avariancdromthesestandard The countyshallatits discretion
anduponthe demonstratiomf sufficientcausedecideif the varianceis acceptablas is,needgo be

modified,orit is denied.

150 Required Permits

Permitsshallberequiredfor all work within theright-of-way. Work shallincludebut is not
limited to newroadconstructionupgradeso existingroads roadcuts forutilities or drainage

work anddrivewayconstruction.

160 Submittal Requirements

All submittalsshall be neat,clean,professionalandlegible. Mechanicalletteringis requiredon all
plan sheets.Any submittaldeemed unprofessional illegible will be rejectedby the County without

review. Submittalsshall ircludethefollowing items

1 Traffic Report: Forthe proposedoadway anestimateof thetraffic volumeandaccess points
shallbemade.
2. Vicinity Map: A vicinity mapwith aminimumscaleof 1"=2000" shall besubmitted.The map

shall includeall arterialroadswithin 1 mile of theproposedoadwayandthe
township,rangeandsectionlines Theroadwayprojectareashall beshadedr

somehowappropriatehdelineated.

3. SitePlan: A siteplan showingall proposedoadwaydrainage andutility construction
within theright-of-way shallbe submitted. Thesiteplan shalbe submitted

ohasinglesheet.

4. PlanandProfile Drawings: Planandprofile drawingsat a scaleof not lessthan| "=100
(horizontal)and 1"=1 O' (vertical)scaleshallbe submitted.

5. CrossSSections: Crosssectionsof theproposedoadwayshallbeprovidedto showthatit will fit
intotheterrain. Inadditionto thetypical crosssectionc r os s Aatsect i ons
100footintervalsandat critical locationsshallbeincluded.

6. StormDrainageReportandPlans: A stormdrainageeport shalbe submittedhat
demonstrate® the countythatall thedrainageequirementén Section
270havebeenaddresseg Thereportmuststatethe stormeventusedto
evaluate th@rainageareaanddesignthe culvertsanddrainageswales. The
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plan sheetshalldelineatahe drainagebasinboundariemandshowall relevant
constructiordetails.

7. Erosioncontrol Plan: An erosioncontrolplanwhich meetsall the Lake CountySoil
ConservatiorServicerequirementandspecificationshallbe submitted.

8. PavemenbDesignReport: Apavementesigrnreportmeetingthe designrequirements
outlinedin Section260shallbe submitted.

170 Definitions and Abbreviations

AASHTO - AmericanAssociationof StateHighwayandTransportatiorOfficials

CDOT - ColoradoDepartmenbdf Transportation

ASTM - AmericanSocietyfor TestingandMaterials

Section 200- Design Standards
210 General
211 Future Planning

Prior to design,projections of future traffic demandsonthe proposedroadway shall be made.
The estimateshall include both the proposedproject aswell asadjacentpropertieswhich will
be served bythe roadway Undeveloped propertes shall be assumeddevelopedin accordance
with the County

Master Plan. Roadways shall be designedto meetthe needsprojected for the design

period The designperiod extends20 years after the date of constructio.

212 Roadway Classification

Roadways shall be classedby either their functional useor anticipatedtraffic flow. If both
methods applythe roadway classification which requiresthe largest sectiorshall be usedfor

design.
212.1 Basal onFunctionalse

Arterial Road: A roadway to link cities, townsand other traffic generators(suchas
major resortareas). Arterialsallow high speedtravelwith a minimum
number of interferences fronintersections. Generallyan arterial
road will be a state roadwayand therefore shall bedesignedto meet

CDOT requirementsand specification. Nonrstate arterial roads
shall be designedto meetthe requirementand specification listed in
this manual.

Lake County Land Development Code Chapter 10 Roadway Design Standards and Constructions Spegifications



Collector Road: A roadway to link local roads with arteriak Collector roads allow
continuous movemenbf traffic through neighborhoods and serve
commercial and industrial areas. If a subdivision separatesadjacent
private land from an arterialroad, atleast one road will be a collecta.

Local Road: A roadway to provide accessto areaszonedlow andmedium
density residentialdistricts

Primitive Road: A singlelane or two-lane roadway to provide accesso undeveloped
areas, ranclseor recreational area

Subprimitive Road: An existing roadway with awidth of lessthan 12 feet which is to
provide accesrimarily to remote locations with few, if any,
permanentresidences.

Cul-de-Sac: Cul-de-sacs aredeadend local or primitive roads. The overall
length ofa cul-de-sac from the intersection with another street
or road to theradius point of the tum shall not exceed 1,000
feet. No cul-de-sacswill servemore than 12lots. Adequate
snow storagemust be avaiable atthe end of the cul-de-sac.
The radius of the cul-de-sac shallbe 50feet. The radius of right-
of-way shall be 60 feet.

OneWayRoads: Oneway roads shall not be permitted.

212.2 Based orAnticipated Traffic Flow

The projected Average Daily Traffic (ADT) volume for the developmenttype
shall be determinedfrom the table below.
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Table 1

Projected Average Daily Traffic

Type Unit ADT Per Unit
Residential Per dwelling unit 10.0
Condominium Per dwelling unit 7.0
Mobile Home Park Per mobile home 7.0
Hotel Per room 10.5
Restaurant Per 1000 s.f. gross 164.0
Commercial Per 1000 s.f. gross 115.0
Office Per 1000 s.f. gross 12.3
Campground Per space 6.6
RV Park Per space 6.6
Supermarket Per 1000 s.f. gross 125.0

The roadway thenshall be classifiedbasedon the projectedADT.

Classification ADT

Arterial Over 1500
Collector 1001-1500
Local 100-1000
Primitive Less than 100

220 Geometric DesignElements
221 Right Of Way

The minimum right-of-way widths required foreachroadwayclassificatiorshall beas specified in
Table2. Rightsof-way shallbewidened amecessaryo includedrainageémprovementsguts offills,
intersectionssnow storagebike pathsandotherroadappurtenances.

222 Designand Travel Speeds

Designandtravel speedgor eachroadwayclassificationarelistedin Table2. Thedesignspeed ishe
speedor which aroadwayis designedandis the maximumspeedtwhich safetravelcan be
maintained. Thetravel speedf aroadway is the postedspeedimit of aroadway. Thedesign speed
shallbe at leastequalto or greatethanthe maximumtravelspeed Themaximumtravel speedor a
roadwayshall beselectedy the design engineeafterstudyingheroadwayterrain andraffic
volumes.
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223 Number of Lanes

Thenumberof lanesfor each roadwayglassificationshallbe asspecifiedn Table2. All
roadwaysexcepiprimitive roadsshallhavetwo lanes. Arterial roadsmayhave fouranes.
Primitiveroadsshallhaveeitheroneor two lanes.

224 Lane and Shoulder Width

Thelaneandshouldemwidth for eachroadwayclassificationis listedin Table2. Thelandwidth for
arterial,collector,andlocalroadsshallbe 12 feet.

225 Climbing Lanes

A climbingland mayberequiredfor roadways otlong, steepterrains. Thedecisionto require sucla
lanewill bebasedontraffic volume,capacitiespercentof trucks,gradesspeedsndlevel ofservice. If
the Countydeemghata climbinglandis necessarythelanewill be designedothe CDOT
requirementandspecificatiors

226 SideSlopes

Cutandfill slopesshallbedeerminedby aregisered profesiona engirea expetiencedin
geotechnicatngineeringor engineeringyeology. Slopesshallnot exceed feethorizontalto (foot
verticalwithout a soils amalysisby aregisteregbrofessionakngineeandavariancegranted by ake
Cownty. Whencutor fill slopesntersecthe original ground surfae theareashall be roundetb blend
the new slopeinto the existing ground surface.

Retainingwalls shallbe designedo avoidlongfill slope orextremesteepslopes.

Sideslopesshallonly be benchedf deemedbsoluély necessaryor engineeringeasonsuchas, to
interceptdrainagein long steepcuts,to interceptioose material or stabilizematerial for economeal

reasons.

Table 2

Roadway Design Elements

Design Element Arterial Road | Collector Road | Local Road Primitive Road
Right-of-way (ft) 80 60 50 40
DesignEmphasis 60 45 30 25
(mph)

TravelSpeedmph) 3555 30-45 20-30 1525
Lanes 2-4 2 2 1-2
LaneWidth (ft) 12 12 12 12 (1)
ShouldeWidth (ft) 8 4 4 2
Maximum Grade(%) | 6 6 7 10 (2)
Desgn Capacity >1500 10011500 100-1000 <100
(ADT)
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(2) Onelaneroadsshallhavel2'lanesfwo-laneroadsl2 lanes. Onelaneroadsare
speciakeview useonly.

(2) Referto vertical alignmentsection,

230 Alignment

231 Horizontal Alignment

231.1 Stopping Sight Distance

Horizontalalignmentmustprovide the minimum stoppingdistancdor the design speedtall
pointsalongtheroadway. Visibility atintersectios aroundcurvesandaroundroadside
encroachments includedin this requirement.

Thedistancerequiredfor adriver travelingatthe designspeedo bring avehicleto acomplete stop
afteranaobjectontheroadbecomeyisibleis the minimum stoppingight distance. Stopping sight
distancds a sumof two distancesbrakingreactiondistance(thetime it takesfor adriverto react
after seeingan objectandstartbraking)andbrakingdistancethetime it takesto bringavehicleto a
stop). Stoppingdistance®nupgrades arghorteranddowngradesrelonger. Stoppng sight
distancegor variancespeed canbe calculatedvith the following formula, or Table2, whicheveris
greater.

Ds= 1.45Vt +wifo 1(f + g)
Where:

Ds = stoppingsitedistance

V = Speedn mph

t =reaction time (constant)
=2.5seconds

f = coefficientof sliding friction
g= grade, irpercent
Coefficient of Friction

Design Speed (mph) | F*

30-40 24
40-50 22
50-60 21
60-70 .20

* Assume snowpacked conditions
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231.2 PassingSight Distance

Two-landroadsshouldprovideadeqatepassingzones. Thepassingzone shall belesigned basd onthe
pasing sight distancewhichis the minimum sightdistancehat is requredfor the driverof onevehicle
to safelypas anothemwithout interferingwith oncomingtraffic. Minimum passingight distancesare
providedin Table 3

Table 3
Stopping and Passing Sight Distance

Design Speed Stopping Sight Distance Passing §ht Distance
15 100 500

20 150 700

25 200 900

30 250 1100

35 300 1300

40 400 1500

45 500 1650

50 600 1800

55 700 1950

231.3 StoppingSight Distanceon HorizontalCurves

Stoppirg sight distance®n a horizontalcurveshouldbe obtainedrom Figure 1.
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FIGURE 1

¢ Sight Distance on Horizontal Curves
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231.4 Curvature

Table4 providesthe minimum centerlineradiusfor specificdesignspeeds.Sightdistance factorare
nottakeninto considerationso if possiblehe minimumvaluesshouldbe exceeded.

Designspeedaindcurveradii should bekeptconsistentlf change#n the designspeedare required,
the design speeletweensuccessiveurvesshallnot changeéy morethan 10 mph. A low speecturve
is prohibitedat the endof alongtangentwherehigh approachspeedsare anticipated Compound
curves shouldbe avoided. Reverseurveswithout atangentsection betweethe endof curvatureof the
first curveandthebeginningof curvatureof the seconaturve shallonly be allowedwheredesign
speedsarelessthan25 mph. Reverseurvesshallprovide

the minimumtangentengthprovidedin Table4.

Table 4
Minimum Radius

Design Speed Minimum Curvature Radius Minimum Tangent Lengths
15 75 50
20 125 75
25 175 100
30 250 150
35 375 200
40 550 250
45 700 250
50 850 250
55 1200 250
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231.5 Curve Widening

Roadwaycurvesshallbewideningontheinsideradiusin accordancwith thefollowing

formula:
w=1.5V2
R
Where:

V=mph
R = curveradius

231.6 Curb Returns

Curb return or pavementrounding shall be provided atthe intersection of all roads
anddriveways The following minimum radius shall be used:

Table 5
Curb Return Radius
Road Class Minimum Radius
Arterial Road 35
Collector Road 35
Local Road 25
Primitive Road 25

Additional rightof-way is requiredto provide a minimum clear distance of 15 feet between
the curbor edge of pavementandthe right-of-way limit.

232 Vertical Alignment

232.1 Minimum Grade

Minimum grade shall be 0.5 percent. Exceptionsto the minimum grademay be
permitted providedthe pavementis adequatelycrowned to drain the surfacelaterally.

232.2 Maximum Grade

Maximum grade for arterial and collectorroads shall be 6 percent. Local roadsshall
be 7 percentand ten percentshall be the maximum for primitive roads.

232.21Exceptions: Dueto severderrainconditions gxceptiongo the maximumgradecanbe made
for the following roadways.
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Arterial andcollector:
7% for amaximumdistanceof 500feet
8% for amaximumdistanceof 200feet

Local roads:
10%for amaximumdistanceof 500feet

Primitive Roads:

12%for amaximumdistanceof 500feet

Conditions forthis exceptiorareasfollows:
1 Thehorizontalradiusshallbe greatethan 1,50(feet.

2. Grades shaliot exceeds percenwithin 500feetof eitherendof the
roadwaysectionwith a steepgrade.

3. Curvewvith aradiusofless than600feetshallnot be within 500feetof
eitherendof theroadwaysection.

4 No intersection®r accesshallbe allowedwithin the section.

232.3 Vertical Curves

Thesecurvesmustbe properlydesignedo provideadequatsafety stoppingandpassingight
distancesheadlightdistancedriver comfortandgooddrainage. Theminimum lengthof acrest
verticalcurvesis controlledby stoppingsightdistance.Theminimumlengthfor a sagandcrest
verticalcurveis determinedromthe sagvertical curveor crestverticalcurvecomponents (Figures

and3).

Long,flat, vertical curves ar@ot allowed,sincetheymay developpoordrainage.Vertical
curvesarenotrequiredif the algebraidifferenceis gradeis lessthan3.0percent.

Superimposederticalandhorizontalcurvesmustbe propertydesignedothe superelevatiordo not
causgavementistortiors  Sharphorizontalcurvesarenot permittedat or neara pronouncegummit

or sag
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FIGURE 2

Passing Sight Distance on Crest Vertical Curves
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