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Section 2.0 
Design Criteria 

 
2.1 GENERAL 
 
A. General – this section defines the design criteria and standards, which the City expects a 
 Developer, Contractor, or homeowner to follow in designing street improvements.  Such 
 improvements are to be designed to provide for drainage, pedestrian, and vehicular traffic to the 
 areas in question.  Any variance from this document shall be subject to the review and approval 
 of the City Engineer. 
 
B. Public versus Private Roadways – All roadways to be constructed in the City is to be considered 
 public roadways, unless otherwise separately and formally approved as private roadways by the 
 City Council.  This includes all roadway or street types including a freeway, arterial road, major 
 or minor collector, local road, cul-de-sac, court, place viaduct, culver or bridge, or other public 
 dedicated street or roadway.  Private roadway types, which will require separate City Council 
 approval, are private local roadway and cul-de-sacs, which serve more than 12 dwelling units.  
 Other private roadway types include alley, lane, and driveways, but these do not require City 
 Council approval as private roadway facilities.  Please see Section 1.8 – Definition and Terms to 
 understand what these various roadway and street types are. 
 
 Frequently private developers wish to create private roadways for various reasons including a 
 hoped for reduction in costs, ability to reduce the asphalt widths and roadway cross-sections to 
 obtain more saleable parcels, gated communities, etc.  In order to be approved as a private local 
 roadway, the roadway needs to meet the requirements establish in Section 2.21 – Private 
 Roadways.  In proposing that a local street of cul-de-sac be a private facility, the developer and 
 his engineer need to keep in mind that proposed private local streets and cul-de-sacs, even 
 though being proposed to be private, will still need to meet City’s minimum requirements for 
 public local roadways and cul-de-sacs. 
 
2.2 CITY TRANSPORTATION SYSTEM 
 
A. General – The City boundary generally includes the region west of the Jordan River to the 
 Qquirrh Mountains and between West Valley City (7000 South) / Taylorville (6200 South), on 
 the north and South Jordan City (9400 South and 10200 South), on the south.  A map showing 
 the City’s boundary is contained in the standard drawings at the back of this document. 
 
 The City’s Engineering Department is responsible for all studies, design and construction for all 
 roadway and bridge facilities and the Public Works Department is responsible for all operations 
 and maintenance. 
 
B. Utah Department of Transportation (UDOT) – The Utah Department of Transportation is 
 responsible for several roadways within City boundaries including: 
 
 1. Bangerter Highway, from the north to the south City boundaries 
 2. Redwood Road, from the north to the south City boundaries 
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 3. U-111, from North City boundary to New Bingham Highway 
 4. Mountain View Highway, from the north to the south City boundaries 
 5. 7000 South, from the Jordan River to Redwood Road 
 6. 7800 South, from Redwood Road to Bangerter Highway 
 7. 9000 South, from the Jordan River to Mountain View Highway 
 8. New Bingham Highway from Mountain View Highway to west City boundary 
  
C. Salt Lake County Public Works Department (SLCPW) – The City has entered into an agreement 
 with Salt Lake County Public Works Department for operation and maintenance of the traffic 
 signals under the City’s jurisdiction.  Salt Lake County Public Works provides services 
 necessary for acceptance of new signals and maintenance of existing signals, which are the 
 responsibility of the City. 
 
D. System Description – The following subsection presents a brief description of the City’s 
 roadway system and its classification of these roadways.  Roadways are presently classified into 
 the following categories: 
 
 1. Freeways 
 2. Arterials 
 3. Collectors 
 4. Local access streets 
 
 Figure 2.2.1 shows the various roadways widths and classifications for roadways in the City.  As 
 such, the following roadways have been classified as arterials and collectors as follows: 
 

Table 2.2.1 
Arterial Roadways 

 

Street 
Right-of-way 
Widths (feet) 

Designation 

7000 South (East City boundary – Bangerter Highway) 106 feet City / UDOT 
Jordan Landing Blvd. 106 feet City 
7800 South (East City boundary – SR-111) 106 – 126 feet City / UDOT 
9000 South (East City boundary – SR-111) 106-116 feet City / UDOT 
Redwood Road 106 feet UDOT 
5600 West (6200 South – 9000 South) 106 feet City 
SR-111 (North City boundary – South City boundary) 126 feet City / UDOT 
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Table 2.2.2 
Collector Roadways 

 

Street 
Right-of-way 
Widths (feet) 

Designation 

7000 South (West City boundary – Airport Road) 70 feet City 
7400 South (West City boundary – 5600 West) 70 feet City 
8200 South (West City boundary – 5600 West) 80 feet City 
8600 South (West City boundary – 5600 West) 70 feet City 
9400 South (West City boundary – 5600 West) 70 feet City 
9800 South (West City boundary – 5600 West) 70 feet City 
10200 South (West City boundary – 5600 West) 70 feet City 
1300 West (North City boundary – South City boundary) 80 feet City 
Old Bingham Highway (5800 West – 7800 South) 70 feet City 
2200 West (North City boundary – South City boundary) 70 feet City 
2700 West (North City boundary – South City boundary) 70 feet City 
3200 West (North City boundary – South City boundary) 80 feet City 
4000 West (7800 South – South City boundary) 70 feet City 
4800 West (North City boundary – South City boundary) 80 feet City 
Grizzly Way (7000 South – 9000 South) 80 feet City 
6000 West (7000 South – Old Bingham Highway) 70 feet City 
6400 West (North City boundary  – Old Bingham Hwy) 70 feet City 
6700 West (7000 South – Old Bingham Highway) 70 feet City 
Oquirrh Blvd (7000 South – Old Bingham Highway) 70 feet City 
 
E. Bridges – The City is responsible for various bridges within the City.  The Utah Department of 
Transportation inspects these bridges yearly and the City and UDOT work together on identifying their 
condition.  The City owned bridges are as follows:   
 

Table 2.2.3 
Bridges 

 
UDOT No. Location Date Built 
035048E 2500 West 9000 South 1996 
035163E 1840 West 9000 South 1996 
035179D 1150 West 7800 South 1966 
035022D 3100 West 7000 South 1986 
035105V 8400 South 2700 West 1950 
035183D 6700 South 2200 West 1989 
035021D 2650 West 8660 South 1981 
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2.3 LEVELS OF SERVICE 
 
A. Levels of Service (LOS) – Arterials 
 
 For arterials, level of service is based on average vehicle travel speed for the segment, section, or 
 entire arterial under consideration.  Level of service is reported as follows: 
 
 1. LOS “A” – Describes primarily free-flow operations at average travel speeds, usually  
  about 90% of the free-flow speed for the arterial classification.  Vehicles are seldom  
  impeded in their ability to maneuver in the traffic stream.  Delay at signalized   
  intersections is minimal. 
 
 2. LOS “B” – Represents reasonably unimpeded operations at average travel speeds, usually 
  about 70% of the free-flow speed for the arterial classification.  The ability to maneuver  
  in the traffic stream is only slightly restricted and delays are not bothersome. 
 
 3. LOS “C” – Represents stable operations; however, ability to maneuver and change lanes  
  in mid-block locations may be more restricted than in LOS “B”, and longer queues,  
  adverse signal coordination, or both may contribute to lower average travel speeds of  
  about 50% of the average free-flow speed for the arterial classification. 
 
 4. LOS “D” – Borders on a range in which small increases in flow may cause substantial  
  increases in approach delay and hence decreases in arterial speed.  LOD “D” may be due  
  to adverse signal progression, inappropriate signal timing, high volumes, or some   
  combination of these.  Average travel speeds are about 40% pf free-flow speed. 
 
 5. LOS “E” – Is characterized by significant delays and average travel speeds of one-third  
  the free-flow speed or less.  Such operations are caused by some combination of adverse  
  progression, high signal density, high volumes, extensive delays at critical intersections,  
  and inappropriate signal timing. 
 
 6. LOS “F” – Characterizes arterial flow at extremely low speeds, from less than one-third  
  to one-quarter of the free-flow speed.  Intersection congestion is likely at critical   
  signalized intersections, with long delays and extensive queuing. 
 
B. Levels of Service (LOS) – Intersections 
 
 1. General – The level of service concept for signalized intersections is defined in terms of  
  delay.  Delay is a measure of driver discomfort, frustration, fuel consumption, and lost  
  travel time.  Specifically, LOS criteria are stated in terms of the average stopped delay  
  per vehicle from a 15-minute analysis period.  Level of service is reported as follows: 
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Table 2.3.1 
Levels of Service Definition – Intersections 

 
Signalized Un-signalized  

Definition LOS Delay LOS Delay (sec/veh) 
A 10.0 A 10.0 Favorable progression 
B >10.0 and B >10.0 and 15.0 Good progression 
C >20.0 and C >15.0 and 25.0 Fair progression 
D >35.0 and D >25.0 and 35.0 Noticeable congestion 
E >55.0 and E >35.0 and 50.0 Limit of acceptable 
F >80.0 F >50 Approaching 

Source: Highway Capacity Manual, Transportation Research Board, 2003 

   
 

2.4 TRAFFIC ENGINERRING ANALYSIS 
 
A. Criteria for Providing a Traffic Impact Study – The Engineering Department will determine 
 whether the project requires the preparation of a traffic impact study based upon the following 
 general criteria:  See Appendix D 
 
 1. Impact on Surrounding Areas 
 2. Structural Impacts on Roadways during construction 
 3. Neighborhood Issues 
 4. Impact on Adjacent Streets 
 5. Numbers of Trips Being Produced by the Project 
 6. Size of Project 
 7. Connection of project onto an arterial roadway 
 8. Subdivision which do not have good access, two entries to new subdivisions 
 
B. Transportation Master Plan – The master plan will provide some of the basic structure needed to 
 organize the City’s transportation system, identify policies, provide the traffic engineering 
 analysis needed to identify roadway sizes and identify a long range capital improvement program 
 to meet the needs of the City. 
 
C. Traffic Impact Studies – In addition to the traffic engineering analysis completed as part of the 
 transportation master plan, traffic impact studies may be required of developments, coming into 
 the City.  The Developer is to assume that each project, which comes into the City, will be 
 required to prepare a traffic impact study unless otherwise directed. 
 
2.5 GENERAL ELEMENTS OF ROADWAY DESIGN 
 
A. Sight Distance – Table 2.5.1 shows the standard minimum values for stopping sight distance as 
 related to design speed which shall be used in design. 
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 The minimum stopping sight distance is the distance required by the driver of a vehicle, traveling 
 at a given speed, to bring the vehicle to a stop after an object on the road becomes visible.  
 Stopping sight distance is measured from the driver’s eye in a passenger vehicle which is 
 considered to be 3.5 feet above the road surface to an object that is 2.0 feet above the road. 
 

Table 2.5.1 
Stopping Sight Distance 

 

Design Speed 
(mph) 

Brake stopping 
distance (ft.) 

Brake reaction 
distance on level (ft.) 

Stopping Sight Distance 
 

Calculated (ft.) Design (ft.) 
15 55.1 21.6 76.7 80 
20 73.5 38.4 111.9 115 
25 91.9 60.0 151.9 155 
30 110.3 86.4 196.7 200 
35 128.6 117.6 246.2 250 
40 147.0 153.6 300.6 305 
45 165.4 194.4 359.8 360 
50 183.8 240.0 423.8 425 
55 202.1 290.3 492.4 495 
60 220.5 345.5 566.0 570 
65 238.9 405.5 644.4 645 
70 257.3 470.3 727.6 730 

Source: AASHTO Geometric Design of Highways and Streets, 2004 (Exhibit 3.1) 
 

B. Decision Sight Distance – Table 2.5.2 shows the standard minimum values for decision sight 
 distance which vary depending on whether the location is on a rural or urban road and on the 
 type of avoidance maneuver required to negotiate the location property. 
 
 Decision sight distance is the distance needed for a driver to detect an unexpected or otherwise 
 difficult-to-perceive condition, select an appropriate speed and path, and initiate and complete 
 the maneuver safely and efficiently.  In computing and measuring decision sight distances, 3.5 
 feet eye height and 2.0 feet object height is applied as in stopping sight distance. 
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Table 2.5.2 
Decision Sight Distance 

 

Design Speed (mph) 
Decision Sight Distance (ft.) 

Avoidance Maneuver 
A B C D E 

30 220 490 450 535 620 
35 275 590 525 625 720 
40 330 690 600 715 825 
45 395 800 675 800 930 
50 465 910 750 890 1030 
55 535 1030 865 980 1135 
60 610 1150 990 1125 1280 
65 695 1275 1050 1220 1365 
70 780 1410 1105 1275 1445 

Avoidance Maneuver A: Stop on rural road – t=3.0 s 
Avoidance Maneuver B: Stop on urban road – t=9.1 s 
Avoidance Maneuver C: Speed / path / direction change on rural road 
Avoidance Maneuver D: Speed / path / direction change on suburban road 
Avoidance Maneuver E: Speed / path / direction change on urban road 
Source: AASHTO Geometric Design of Highways and Streets, 2004 (Exhibit 3.3) 

 
C. Horizontal Alignment – In addition to the specific design elements for horizontal alignment, the 
 following general controls apply: 
 
 1. Alignments shall be as direct as possible and consistent with geotechnical features and  
  topography. 
 2. Alignment should be developed for the given design speed and avoiding minimum curve  
  radii whenever possible. 
 3. Sharp curves at the end of long tangents or at the end of long, flat curves shall be   
  avoided. 
 4. Short lengths of curves shall be avoided for very small deflection angles. 
 5. Flat curves shall be provided on long fills. 
 6. Compound circular curves with large differences in radii shall be avoided. 
 7. Direct reverse curves shall be avoided.  Use a tangent length between them. 
 8. “Broken-back Curves” (two curves in the same direction on either side of a short tangent  
  or large radius curve) shall be avoided. 
 
D. Horizontal Curves – Table 2.5.3 shows the appropriate values.  These distances need to be 
 provided for horizontal curves. 
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Table 2.5.3 

Standards for Curve Radius 
 

Type of Roadway Minimum Radius of Curve (ft.) 
Local Roads - < 30 mph 240 
Collector – < 40  mph 485 
Arterial – < 50  mph 840 

Source: AASHTO Geometric Design of Highways and Streets, 2004 
Assumptions: e(max)=6% 

 
D. Vertical Alignment – Vertical curves should be used where the rate of change in grade exceeds 
 the maximum allowable grade break on centerline of 0.5 percent. 
 
 The vertical curve is calculated from the following equation: 
  
 K=L/A, where: 
 
 “L” is the length of the vertical curve. 
 “A” is the algebraic difference of the approach and departure slopes. 
 “K” is the allowable rate of vertical curvature which is determined from the following table: 
 

Table 2.5.4 
Rate of Vertical Curvature (K) 

 

Type of Roadway 
Vertical Crest 

Curves 
Vertical Sag 

Curves 
Local Roads (30 mph) ≥ 19 ≥ 37 
Collector Streets (□ 40 mph) ≥ 44 ≥64 
Arterial Roadway (□ 50 mph) ≥ 84 ≥ 96 
Other Streets (a) (a) 
(a) As approved by the Engineer 
Source: AASHTO Geometric Design of Highways and Streets, 2004 

 
 Example: Assume the approach grade for a local roadway is a sag curve is 2% and the departure 
 grade is 8%. 
 
  L = KA L=37*(8-2) = 222 Feet (minimum length) 
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2.6 STREET DESIGN CRITERIA 
 
A. General – Street designs shall conform to the pattern of local streets designated in the City of 
 West Jordan Master Transportation.  Plan, any official street segment map approved by the City 
 Code, and according to the following table: 
 

Table 2.6.1 
Local Street Design Guidelines 

 
Item Descriptions 

Terrain Classification Level Rolling Hilly 
Development Density Low   Low   Low   
Right-of-Way Width (ft.) 50   50   50   
Pavement Width (ft.) 25 35 35 25 35 35 28 35 35 
Type of Curb (A=High 
Back Curb) 

A A A A A A A A A 

Sidewalk Distance Top 
Back of Curb (ft.) 

5 5 5 5 5 5 5 5 5 

Minimum Sight Distance 
(ft.) 

200 200 200 150 150 150 110 110 110 

Maximum Grade  4% 4% 8% 8% 8%    
Maximum Cul-de-sac 
Length (ft.) 

450 450 450 450 450 450 450 450 450 

Minimum Cul-de-sac 
Radius (right-of-way)(ft.) 

50 50 50 50 50 50 50 50 50 

Design Speed (MPH) 30 30 30 25 25 25 20 20 20 
Minimum Centerline 
Radius of Curves (ft.) 

240 240 240 150 150 150 90 90 90 

Minimum Tangent 
Between Reverse Curves 
(ft.) 

50 50 50 50 50 50 50 50 50 

Street Lighting SD SD SD SD SD SD SD SD SD 
Driveways SD SD SD SD SD SD SD SD SD 
Private Streets SD SD SD SD SD SD SD SD SD 
 
Note: SD = See discussion in appropriate section 
 
Development Density – The definitions of density classifications are: 
 1. Low – 2 or less dwelling units per acre 
 2. Medium – 2.1 to 6.0 dwelling units per acre 
 3. High – over 6 dwelling units per acre 
 
Terrain Classification – The definitions of these terrain classifications are: 
               1. Level – grade range of 0 to 8 percent 
 2. Rolling – range of 8.1 to 15 percent 
 3. Hilly – grade of over 15 percent 
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B. Design Traffic Volume – Local streets should be designed to accommodate the anticipated traffic 
 for the project from the date of construction completion to 20 years after street construction. 
 
C. Design Speed – Table 2.6.1 shows the appropriate values. 
 
D. Minimum Sight Distance – Table 2.6.1 show the appropriate values.  These distances shall be 
 provided for both horizontal and vertical curves. 
 
E. Minimum Centerline Radius of Curves – The recommended radii shown in Table 2.6.1 are based 
 on super elevation rate not to exceed 0.06 feet per foot. 
 
F. Minimum Tangent Between Reverse Curves – A minimum tangent of 50 – feet is needed 
 between reverse curves to facilitate steering and control. 
 
G. Maximum Grade – Table 2.6.1 shows the appropriate values. 
 
H. Vertical Curves – Vertical curves should be used where the rate of change in grade exceeds the 
 maximum allowable grade break on centerline of 0.5 percent. 
 
I. Right-of-way Width – The design and acquisition of property for a local street must consider the 
 need and use for various facilities.  Sufficient right-of-way is required to contain the elements of: 
 
 1. Pavement and/or curbing. 
 2. Sidewalks where required. 
 3. Street utilities customarily installed in border areas. 
 4. Landscaping and other aesthetic features. 
 5. A moderate amount of cross-section grading, including shoulders where utilized. 
 6. An additional area may be required for extensive retention of snow plowed from the  
  roadway. 
 
 Table 2.6.1 shows the appropriate values. 
 
J. Pavement Width – A minimum pavement width must allow safe passage of moving traffic in 
 each direction, exclusive of other interferences such as conventional curb parking.  This can be 
 done by means of a shoulder on one or both sides of the street.  In considering the width of 
 pavement for local streets, the following must be taken into consideration: 
 
 1. A second function of shoulder is to provide for pedestrian and bicycle riders. 
 2. An alternate approach for low-density development is a 25 foot wide curbed street.   
  Parking could be prohibited on one side of the street under certain conditions. 
 3. For higher density of land uses, street widths 35 feet with curbs are recommended for  
  medium density developments.  The lower width assumes off-street parking. 
 4. High density area (apartments), curb parking increases still more, and on both sides of the 
  street.  The 35 foot width provides for continuous movement as reasonable rates of speed. 
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 5. Schools or parks are also traffic generators and need to be considered when determining  
  street widths as well as curbed parking. 
  
  Table 2.6.1 shows the appropriate values 
 
K. Cross Slope – Pavement cross slope must be adequate enough to provide for proper drainage of 
 the pavement while still maintaining a smooth riding quality and food non-skid performance.  
 Cross slope on new roads shall be 2 percent from the crown of the road to the edge of the gutter. 
 
L. Type of Curb – High Back Curb is the City of West Jordan Standard for local streets.  The 
 advantages of high back curb are: 
 
 1. Pedestrian, street trees, utilities, and signs are best protected by the barrier curb. 
 2. A positive limit of vehicle encroachment on the border area is established. 
 3. Depression of curb is required at driveways. 
 4. Creates excellent drainage control. 
 5. Provides improved control of potential parked runaway vehicles. 
 
M. Curb Drainage – Minimum grade on all new curb and gutter should be 0.5 percent. 
 
N. Curb Ramps – All new curb ramps in the City must be ADA compliant. 
 
O. Sidewalks and Bicycle Paths’ Widths – Recommended widths for sidewalks and bicycle paths 
 are shown in Table 2.6.1.  In today’s subdivision, sidewalks have the following function: 
  
 1. Provides for maximum safety of children. 
 2. Protection of children walking to and from school and parks. 
 3. Adult walking to and from neighborhood amenities. 
 
P. Sidewalk Width – Standard sidewalks are to be 5 foot wide in residential areas, and may be 
 wider as determined by the City Engineer, depending upon the City’s need. 
 
Q. Sidewalk Distance from back to curb – In considering the design of local streets and teir 
 appurtenances, the distance from the sidewalk to the curb face needs to be considered.  The 
 following items need to be considered: 
 
 1. Recommends a minimum of 5 foot from street edge of sidewalk. 
 2. If sidewalk must be placed next to curb, an additional sidewalk width of 1 to 2 feet is  
  required. 
 3. Minimum sidewalk width is to be 5 foot. 
 4. Consider a meandering sidewalk if possible. 
 5. Other physical considerations are: 
  a. roughen surface of sidewalk, 
  b. be concerned about sidewalk slope to reduce persons from slipping, 
  c. provide a minimum lateral drainage slope (1 to 2 percent), and avoid using steps. 
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R. Minimum Cul-de-Sec Radius – The minimum right-of-way radius from circular cul-de-sac 
 design is 50 feet with curb radii of 40 feet.  Within cul-de-sacs sidewalks may be placed slightly 
 closed to the back of curb if desired.  See Table 2.6.1 for additional detail.  Curb radii of 40 feet 
 or greater create a lot of pavement area and may be considered unsightly. 
 
S. Dead End Cul-de-sac Grade – Unless approved by the City Engineer in writing, all cul-de-secs 
 shall have a positive profile grade line from their intersection with a through road to their 
 terminus. 
 
 1. General – In residential areas cul-de-sacs shall no exceed 40 feed unless approved by the  
  City Engineer and shall contain no more than 20 housing units.  A 50 foot radius cul-de- 
  sac or other Fire Department approved turnaround is required at the road terminus. 
 2. Requirements – Dead end roadways in residential area and commercial areas shall  
  comply with the following requirements. 
 

Length Width Grade Turnarounds Required 
(a) 0 – 150’ 30’ 10% None Required 
(a) 151 – 450’ 30’ 10% 80’ Diameter Cul-de-sac 
(b) 451 – 750’ 30’ 10% 80’ Diameter Cul-de-sac 
(a) Curves and topographical conditions could alter the requirements for turnarounds and the  
  width of access ways, Secure City Engineer’s approval. 
(b) Lengths over 450’ require City Engineer’s written approval. 
General Note:  All distances shown are back-of-curb to back-of-curb dimensions

 
 3. Grade requirements – Unless approved by the City Engineer in writing, all cul-de-sacs  
  shall have a positive profile grade line from their intersection with a through road to their  
  terminus. 
 4. Signage – Appropriate signage shall be placed at the end of a roadway per the MUTCD. 
  
T. Driveways – Because they are deceptively simple in appearance, driveways often do not receive 
 the design consideration that they merit.  Common deficiencies include: 
  
 1. Inadequate radii at street. 
 2. Excessive grades and grade differences (break over angles). 
 3. Inadequate width. 
 
 Typical residential driveways should be designed for passenger – car operation only.  For a 90 
 degree turn, an inside radius of 18 feet and an outside swept path of 30 feet radius will 
 comfortably accommodate most drivers in all passenger cars. 
 
 A minimum width of 10 feet is recommended for single-land driveways.  At the narrowest street 
 width of 22 feet such a driveway will require 12 foot radii to avoid lane encroachment.  At a 34 
 foot street width, the radius required to avoid land encroachment drips to only 4 foot. 
 
 Temporary encroachment on the wrong side of minor street while entering or leaving a private 
 driveway is generally  considered allowable.  This suggests a design value of about 5 feet for the 
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 driveways radius.  At higher traffic volume driveways of school or apartment parking lots, 
 increased widths, plus radii requirements of 10 to 15 feet are recommended. 
 
 The common design fault of excessive break over angle (see Figure 3) and rear bumper dragging 
 at the gutter line can be avoided by proper grading of right of way cross-section.  As a general 
 rule, the driveway grade should not exceed 8 % within the right-of-way area.  Of greater 
 importance is the change in grade, which should not exceed 12 percent within any 10 feet of 
 distance.  Car ‘bottoming’ on the crest can be avoided by the use of 8% maximum change per 10 
 feet. 
 
U. Intersection Design – Intersections should be carefully located to avoid steep profile grades and 
 to ensure adequate approach distance.  An intersection should not be situated just beyond a short-
 crest vertical curve or on a sharp horizontal curve.  When there is not a practical alternate to such 
 a location, the approach sigh distance on each leg should be carefully checked, and where 
 practical, back slopes should be flattened and horizontal or vertical curves lengthened to provide 
 additional sight distance.  The driver of a vehicle approaching an intersection should have an 
 unobstructed view of the entire intersection and sufficient lengths of the intersecting roadway to 
 permit the driver to anticipate and avoid potential collisions. 

 
V. Street Lighting – The Developer shall show street light locations on all residential, commercial, 
 and industrial  development plats (see lighting layout detail).  Street lights shall be placed on 
 alternating sides of the street at the spacing one light every 300’ of frontage.  Additionally, one 
 street light shall be required at each road intersection and at each cul-de-sac.  Street lights should 
 be placed at lot line boundaries to avoid unnecessary obstruction along the property frontage.  
 Occasionally, the case may require a street light to be placed at a location other than at the 
 property boundary; for example, this may occur on a lot with an unusually long frontage.  The 
 City Engineer may require additional or fewer street lights at his discretion.  Additional street 
 lights may be required in locations where safety hazards or special traffic needs exist; examples 
 include locations such as half block intersections, bending roadways, parking lot entrances and 
 exits, busy intersections, bridges and busy private or commercial driveways.  In medium and 
 high-density areas, midblock street lighting is also desirable in accordance with the 
 recommendations of the Illuminating Engineering Society.  These are published as an American 
 National Standard Practice.  The most recent edition of this Practice provides for a residential 
 and commercial area minimum lighting.  Local residential streets require 0.4 horizontal foot 
 candles with a uniformity ratio of 6 to 1.  Collector streets (Minor and Major) require 0.6 foot 
 candles with a uniformity ration of 4 to 1.  Arterial streets in residential require 0.6 foot candles 
 in residential areas and 1.1 foot candles in commercial areas with a 3 to 1 uniformity ratio.  
 Design guides for such illumination values may be found in the referenced text.  A simple 
 specification for a given number of lights of a given size is provided in the following table.  A 
 developer has the option to provide an alternate illumination analysis and light spacing with City 
 approval.  The effectiveness of illumination is a direct product of the distribution type selected 
 for the luminaire, coupled with mounting height, bracket length, and luminaire orientation with 
 respect to the geometrics of the roadway.  In all cases, a competent illuminating engineer should 
 review the street lighting design standards.  The Developer shall incur all costs for and provide 
 trenching in which subsurface electrical lines may be installed to power the street lighting system 
 as shown on the development plat.  Trenching shall be to the depth, width and standards 
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 specified by the City.  The Developer assumes all responsibility, expense, and liability for the 
 street lighting system until the complete lighting system is accepted by the City.  It is 
 recommended that poles and fixtures be inspected for shipping damage, manufacturing flaws, 
 etc., upon delivery.  The City reserves the right to reject damaged or flawed materials with all 
 costs associated to be incurred by Developer.  The Developer shall restore all compromised 
 surfaces to original or better condition.  This includes, but is not limited to, landscaping, 
 sidewalk, curb and gutter, roads, etc.  All underground work shall be complete prior to 
 construction of permanent roadway, sidewalk, and curb and gutter. 
 
W. Traffic Calming Devices – Traffic calming devices, such as speed tables, traffic circles, 
 roundabouts, chicanes, bulb- outs, etc., may be required on local streets when requested by the 
 City Traffic Engineer. 
 
X. Traffic Control – Street signs, warning signs, and traffic control devices are required on all local 
 roads per latest edition of the Manual on Uniform Traffic Control Devices (MUTCD). 
 
Y. Bicycle Facilities – Local shall provide for according to the latest edition of the City Master 
 Transportation and Master Trails and Open Space Plans. 
 
Z. Private Streets – All roadways to be constructed in the City are to be considered public 
 roadways, unless otherwise separately and formally approved as private roadways by the City 
 Council.  This includes all roadway or street types including a freeway, arterial road, major or 
 minor collector, local road, cul-de-sac, court, place viaduct, culvert or bridge, or other public 
 dedicated street or roadway.  Private roadway types, which will require separate City Council 
 approval, are private local roadways and cul-de-sacs, which serve more than 12 dwelling units.  
 Other private roadway types include an alley, lanes, and driveway, but these do not require City 
 Council approval as private roadway facilities. 
 
 Frequently, private developers wish to create private roadways for various reasons including a 
 hoped for reduction in costs, ability to reduce the asphalt widths and roadway cross-sections to 
 obtain more saleable parcels, gated communities, etc.  In order to be as a private local roadway, 
 the roadway needs to meet the requirements established in Section 2.21 – Private Roadways.  In 
 proposing that a local street or cul-de-sac be a private facility, the developer and his engineer 
 need to keep in mind that proposed private local streets and cul-de-sacs, even though being 
 proposed to be private, will still need to meet the City’s minimum requirements for public local 
 roadways and cul-de-sacs. 
 
2.7 COLLECTOR ROADWAY DESIGN 
 
A. General – Street designs shall conform to the pattern of arterials and collector roadways 
 designated in the City of West Jordan Major Street Plan, any official street segment map 
 approved by the City Code, and according to the following table: 
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Table 2.7.1 
Collector Street Design Guidelines 

 
Item Descriptions 

Terrain Classification Level Rolling Hilly 
Right-of-way Width (feet) 70 – 80 70 – 80 70 – 80 
Pavement Width (feet) 37 – 55 37 – 55 37 – 55 
Type of Curb (A = High Back Curb) A A A 
Sidewalk and Bicycle Paths (feet) 5 5 5 
Park Strip 5 5 5 
Minimum Stopping Sight Distance (feet) 305 305 305 
Maximum Grade 7% 10% 13% 
Design Speed (MPH) 40 35 30 
Minimum Centerline Radius of Curves 
(feet) 

485 340 240 

Min. Tangent between Reverse Curves 
(feet) 

100 100 100 

Street Lighting SD SD SD 
Driveways SD SD SD 
 
Note: SD = See discussion in appropriate section 
 
Terrain Classification – The definitions of these terrain classifications are: 
1. Level – grade range of 0 to 8 percent 
2. Rolling – range of 8.1 to 15 percent 
3. Hilly – grade of over 15 percent 

 
B. Design Traffic Volume – Collector streets should be designed to accommodate a specific traffic 
 volume at a specific  level of service.  It is difficult and costly to modify the geometric design 
 of Collector Street after its initial construction.  All Collector streets should be designed to 
 accommodate the anticipated traffic for the street from the  date of initial construction 
 completion to 20 years after street construction. 
 
C. Design Speed – Table 2.7.1 shows the appropriate values. 
 
D. Minimum Sight Distance – Table 2.7.1 shows the appropriate values.  These distances shall be 
 provided for both horizontal and vertical curves. 
 
E. Minimum Centerline Radii – The minimum centerline radii for a collector street (40 mph design 
 speed) shall be 485 feet.  Increases shown in the minimum curvature are predicated upon the 
 increased design speed recommendation. 
 
F. Minimum Tangent between Reverse Curves – Minimum should be 100 feet regardless of terrain 
 or development density. 
 
G. Maximum Grade – The only recommended change in grade is in hilly terrain.  A 15 percent 
 maximum grade on collector streets is not desirable. 
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H. Vertical Curves – Vertical curves should be used where the rate of change in grade exceeds the 
 maximum allowable grade break on centerline of 0.5 percent.  Table 2.7.1 shows the appropriate 
 values. 
 
I. Right-of-way Width – A minimum collector street right-of-way width of 70 – 80 feet is 
 recommended as is shown in  Table 2.7.1.  This provides for a wider pavement and greater 
 distance from sidewalks to curb. 
 
J. Pavement Width – A minimum pavement width of 37 feet is recommended for all types of 
 terrain and for low and medium densities.  Under high-density conditions, 40 feet is 
 recommended.  When the centerline radius is less than about 600 feet, consideration should be 
 given a 55 foot width unless curb parking is prohibited.  The collector street provides space for 
 one lane of moving traffic in each direction plus accommodation for curb parking and by 
 prohibiting curb parking, the provision of an added turn lane at points where required.  Examples 
 of such points  include approaches to intersections along major traffic routes and sections 
 between adjacent offset intersections, so that through traffic would not be impeded by left-
 turning vehicles. 
 
K. Cross Slope – Pavement cross slope must be adequate enough to provide for proper drainage of 
 the pavement while still maintaining a smooth riding quality and good non-skid performance.  
 Cross slope on new roads shall be 2 percent from the crown of the road to the edge of the gutter. 
 
L. Medians – Median curb may be used on local roads to enhance the environment.  Median 
 openings should be placed at intervals approved by the City Traffic Engineer.  End treatments 
 must be visible to plows and be placed outside of any intersection zone of influence. 
 
M. Types of Curb – High Back Curb are the City of West Jordan Standard for collector streets.  The 
 advantages of high back curb are: 
 
 1. Pedestrian, street trees, utilities, and signs are best protected by the barrier curb. 
 2. A positive limit of vehicle encroachment on the border area is established. 
 3. Depression of curb is required at driveways. 
 4. Creates excellent drainage control. 
 5. Provides improved control of potential parked runaway vehicles. 
 
N. Curb Drainage – Minimum grade on all new curb and gutter should be 0.5 percent. 
 
O. Curb Ramps – All new curb ramps in the City must be ADA complaint; curb ramps should be 
 provided at all intersection pedestrian crossing locations. 
 
P. Sidewalk Width – A mandatory requirement for providing a sidewalk along all collector streets 
 is recommended.  These form natural walking routes to pedestrian generators such as schools 
 and neighborhood shopping.  Table 2.7.1 shows the appropriate values.  
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Q. Sidewalk Distance from Curb Face – A minimum border area of 5 to 9 feet between curb and 
 sidewalk edge is recommended as a practical method of retaining setback of residential property 
 from the street.  Another factor in cold climates includes area for plowed snow storage.  Plowing 
 is more frequent on collector routes, and the quantity of snow is increased by the added 
 pavement width. 
 
R. Driveways – Driveways should be regulated according to placement, width, vertical alignment, 
 and number of entrances per property frontage.  ADA guidelines must be considered when 
 designing driveways.  For more guidance on the regulation of driveways see section 2 of this 
 manual. 
 
S. Intersection Design – See information provided in Section 2.6.U for more information on local 
 street intersection design. 
 
T. Street Lighting – See Section 2.6 V. 
 
U. Traffic Control – Street signs, warning signs, and traffic control devices are required on all local 
 roads per latest edition of the Manual on Uniform Traffic Control Devices (MUTCD). 
 
V. Bicycle Facilities – Local shall provide for according to the latest edition of the City Mater 
 Transportation and Master Trails and Open Space Plans. 
 
2.8 ARTERIAL ROADWAY DESIGN 
 
A. General – Arterial roadway designs shall conform to the pattern of arterials roadways designated 
 in the City of West Jordan Major Street Plan, any official street segment map approved by the 
 City Code, and according to the following table: 
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Table 2.8.1 
Arterial Roadway Design Guidelines 

 
Item Descriptions 

Terrain Classification Level Rolling Hilly 
Right-of-way Width (feet) 116 116 116 
Pavement Width (feet) 81 81 81 
Type of Curb (A = High Back Curb) A A A 
Sidewalk and Bicycle Paths (feet) 6’ sidewalk 

5’ bike path 
6’ sidewalk 
5’ bike path 

6’ sidewalk 
5’ bike path 

Sidewalk Distance Top Back of Curb 
(feet) 

9 9 9 

Minimum Sight Distance (feet) 425 425 425 
Maximum Grade 6% 8% 10% 
Design Speed (MPH) 50 50 50 
Minimum Centerline Radius of Curves 
(feet) 

840 840 840 

Min Tangent between Reverse Curves 
(feet) 

100 100 100 

Street Lighting SD SD SD 
Driveways SD SD SD 

 
Note: SD = See discussion in appropriate section 
 
Terrain Classification – The definitions of these terrain classifications are: 
1. Level – grade range of 0 to 8 percent 
2. Rolling – range of 8.1 to 15 percent 
3. Hilly – grade of over 15 percent 
 
B. Design Traffic Volume – Arterial streets should be designed to accommodate a specific traffic 
 volume at a specific  level of service.  It is difficult and costly to modify the geometric design 
 of an Arterial Street after its initial construction.  All arterial streets should be designed to 
 accommodate the anticipated traffic for the street from the date of initial construction completion 
 to 20 years after street construction. 
 
C. Design Speed – Table 2.14.1 shows the appropriate values. 
 
D. Level of Service – See Section 2.3 for a discussion on arterial level of service standards. 
 
E. Minimum Sight Distance – Table 2.8.1 shows the appropriate values.  These distances shall be 
 provided for both horizontal and vertical curves. 
 
F. Minimum Centerline Radii – The minimum centerline radii for arterial roadways (50 mph design 
 speed) shall be 950 feet.  The maximum allowable degree of curvature shall be 12.5 degrees for 
 arterial roadways.  Increases shown in the minimum curvature are predicated upon the increased 
 design speed recommendation. 
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G. Minimum Tangent between Reverse Curves – Minimum should be 100 feet regardless of terrain 
 or development density. 
 
H. Maximum Grade – Arterial roadways must maintain the maximum grade shown in Table 2.14.1 
 unless otherwise approved by the City Engineer. 
 
I. Vertical Curves – Vertical curves should be used where the rate of change in grade exceeds the 
 maximum allowable grade break on centerline of 0.5 percent.  Table 2.14.1 shows the 
 appropriate “k” values. 
 
J. Right-of-way Width – A minimum arterial street right-of-way width of 106 feet is recommended 
 as is shown in  Table 2.14.1.  This provides for a wider pavement and greater distance from 
 sidewalks to curb.  West of Bangerter Highway a minimum arterial street right-of-way width of 
 116 feet is recommended. 
 
K. Pavement Width – A minimum pavement width of 81 feet is recommended for all types of 
 terrain and for low and medium density developments. 
 
L. Cross Slope – Pavement cross slope must be adequate enough to provide for proper drainage of 
 the pavement while still maintaining a smooth riding quality and good non-skid performance.  
 Cross slope on new roads shall be 2 percent from the crown of the road to the edge of the gutter. 
 
M. Types of Curb – High Back Curb are the City of West Jordan Standard for arterial streets.  The 
 advantages of high back curb are: 
 
 1. Pedestrian, street trees, utilities, and signs are best protected by the barrier curb. 
 2. A positive limit of vehicle encroachment on the border area is established. 
 3. Depression of curb is required at driveways. 
 4. Creates excellent drainage control. 
 5. Provides improved control of potential parked runaway vehicles. 
 
N. Curb Drainage – Minimum grade on all new curb and gutter should be 0.5 percent. 
 
O. Curb Ramps – All new curb ramps in the City must be ADA compliant; curb ramps should be 
 provided at all intersection pedestrian crossing locations. 
 
P. Sidewalk Width – A mandatory requirement for providing a 6 feet wide sidewalk along all 
 arterial roadways is recommended.  These form natural walking routes to pedestrian generators 
 such as schools and neighborhood shopping. 
 
Q. Sidewalk Distance from Curb Face – A minimum border area of 9 feet between curb and 
 sidewalk edge is recommended as a practical method of retaining setback of residential property 
 from the roadway.  Safety of  pedestrian, snow storage and other factors are the reason for 
 having this 9 feet requirement. 
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R. Driveways – Driveways should be regulated according to placement, width, vertical alignment, 
 and number of  entrances per property frontage.  ADA guidelines must be considered when 
 designing driveways.  For more guidance on the regulation of driveways see Section 2 of this 
 manual. 
 
S. Intersection Design – See information provided in Section 2; for more information on local street 
 intersection design. 
 
T. Street Lighting – See Section 2.6 V. 
 
U. Traffic Control – Street signs, warning signs, and traffic control devices are required on all local 
 roads per latest edition of the Manual on Uniform Traffic Control Devices (MUTCD). 
 
V. Bicycle Facilities – Local shall provide for according to the latest edition of the City Mater 
 Transportation and Master Trails and Open Space Plans. 
 
W. Bus Stops – Location of bus stops should be regulated according to the width and placement 
 from driveways and intersections.  For more guidance on the regulation of bus stops see Section 
 2.x of this manual. 
 
2.9 AT-GRADE INTERSECTION DESIGN 
 
A. General – Intersection designs shall complete by a registered Civil Engineer with expertise in 
 traffic engineering that is to base his design on traffic analysis of the intersection.  In addition to 
 information obtained from the traffic analysis of the intersection, he is to take into account the 
 information contained in the following table: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Section 2.0    Design Criteria 
 

‐ 21 ‐ 
Revised 9/1/2015 

Table 2.9.1 
Intersection Design Guidelines 

 
Item Description 

Terrain Classification Level Rolling Hilly 
Development Density All All All 
Approach Speed (mph) 25 25 20 
Clear Sight Distance (length along each 
approach leg) (feet)* 

90 90 70 

Vertical Alignment within Intersection 
Area 

Flat 2%  

Minimum Angle of Intersection 75˚ 
90˚ Preferred 

75˚ 
90˚ Preferred 

75˚ 
90˚ Preferred 

Minimum Curb Radius (feet) 
a.     Local-local 
b.     Local-collector 
c.     Collector-major 
 
 

25 25 25 

Minimum Centerline Offset of Adjacent 
Intersection (feet) 
a.     Local-local 
b.     Local-collector 
c.     Collector-collector 
d.     Arterial-local 
e.     Arterial-collector 
f.     Arterial-arterial 

 
 

200 
300 
300 

¼ mile 
¼ mile 
¼ mile 

 
 

125 
150 
200 

 
 

1100 

 
 

125 
150 
200 

 
 

1100 
Minimum Tangent Length Approaching 
Intersection (each leg) (feet) 

50 30 20 

Drainage Structures SD SD SD 
Note: SD = See discussion in appropriate section 
* At an alley intersection with a street (or another alley) a 15 foot minimum clear sight distance leg is recommended along 
each intersection property line. 
 
2. Approach Speed – An approach speed of 25 mph is desirable for all intersections.  However, this 
 requirement would be severely binding with respect to economics of design in hilly terrain.  
 Therefore, a reduction to 20 mph for such intersection design maybe considered as shown in 
 Table 2.17.5.  The safe approach speed involves safe stopping distance or vertical and horizontal 
 curves, beginning about 100 feet from the intersection, plus clear sign distance. 
 
3. Clear Sight Distance – The intersection of two local streets should be designed to operate 
 without any control device whenever possible.  The best way to achieve this is to design and 
 maintain proper sight distance.  This usually can be attained at intersections by restrictions on 
 height of lot embankment, location of building and any screening shrubbery, fences, or low-
 growing trees. 
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 The sight distance clearances basically relate to the intersections of two local streets.  Where a 
 local street intersects a collector, it is customary to assign right-of-way to the collector.  This is 
 typically done by posting ‘Yield’ signs facing the local streets.  If sight distance does not allow a 
 safe approach speed of at least 20 mph, it is good practice to use ‘Stop’ sign control for the local 
 street. 
 
4. Vertical Alignment within Intersection Area – Intersection areas should be designed with a flat 
 grade.  In the more difficult terrains, this becomes economically impractical.  An allowance of 2 
 percent maximum intersection grade in rolling and 4 percent in hilly terrain is recommended in 
 Table 2.9.5. 
 
5. Minimum Angle of Intersection – It is desirable for all intersections to meet at approximately a 
 90 degree angle.  Skewed intersections must be approved in writing by the City Engineer, and in 
 no case should the angle be less than 80 degrees. 
 
6. Minimum Curb Radius – As curb radius is increased, paving costs and intersection area required 
 for a pedestrian to traverse are increased and higher turning speeds are encouraged.  Substandard 
 radii result in unnecessary lane encroachment and increased traffic conflict and accident 
 potential.  Reasonable design values of 20 feet are recommended for intersection radii of two 
 local streets, using the AASHO design passenger vehicle.  This design will also accommodate 
 garbage trucks and moving vans, with wide swings.  An increased radius of 25 feet for the local-
 collector or collector-collector intersection is predicated upon a design to slightly improve speed 
 of a vehicle in entering or leaving the collector.  A collector intersection with a major street 
 should have a 20 foot radius. 
 
7. Corner Clearance – See Section 2.12, Figure 12.12.5 
 
8. Minimum Centerline Offset of Adjacent Intersection – Several studies of intersection design 
 have shown T-type intersection to be far safer than cross-type.  Extensive use of T-intersections 
 in residential subdivisions is strongly recommended.  One disadvantage, however, is ‘corner-
 cutting’ when inadequate offset exists between adjacent intersections.  To reduce this hazardous 
 practice, offsets of at least 125 feet between centerlines are desirable.  In the case of two 
 collector-street intersections, this offset should be increased in order to allow for left-turn storage 
 between intersections. 
 
 Offset intersections have disadvantages when one or both such streets are a collector intersecting 
 a major street, if volumes will be such to warrant traffic signals.  Operations at such locations are 
 more complicated than those for normal cross-type intersections.  Therefore, other design 
 solutions should be sought if signalization might otherwise be required.  When offset 
 intersections are used at a major street, they should be located to avoid conflicting left turns (this 
 is especially important where 2-way left turn lanes are to be provided, or where left-turn slots are 
 used in a fairly narrow median.)  Such left-turn conflicts exist when an intersection offsets to the 
 right rather than to the left.  Multi-leg intersections (over four) are undesirable from the control 
 and safety standpoint. 
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9. Minimum Tangent Length Approaching Intersection – It is desirable to provide a tangent section 
 of roadway approaching intersections, when the street leg has a minimum of near-minimum 
 radius curve.  The guidelines values in Table 2.9.1 would not apply to a collector, for example, 
 with a 1,000 foot radius that is intersected by a local street.  It would apply to an intersecting 
 local street with a 200 foot radius leg. 
 
10. Drainage Structures – Inlets or catch basins should not be located within the corner radius or 
 within 6 feet of either end.  Clearance is needed to keep the area relatively dry and to allow space 
 for streetlights, name signs, utility poles, etc.  Grate design should provide for safety of bicycle 
 traffic. 
 
11. Traffic Control Devices – Traffic control devices shall be installed by the developer where the 
 MUTCD warrants such a device.  The following general rules will aid in the placement of traffic 
 control devices. 
 
12. Traffic Signal Locations – Traffic signals shall be installed by the city at locations determined by 
 the Master Transportation Plan, a TIS, or the City Traffic Engineer.  When it can be shown that a 
 development change impacts a street or streets to a point that a traffic signal is deemed necessary 
 for the safety and efficiency of vehicles and/or pedestrians, the developer may be responsible for 
 all or some portion of the signal and its installation, determined on the amount of traffic 
 contributed by the development. 
 
13. Traffic Signal Emergency Vehicle Pre-emption – New traffic signals construction in the City are 
 to be equipped with the pre-emption feature to allow emergency vehicles to pass through the 
 intersection in a safe and timely fashion. 
 
14. Roundabout Locations – Roundabout intersections should be considered at locations that do not 
 meet traffic signal warrants but may do so in the future as traffic increases.  Roundabouts may 
 also be considered in place of traffic signals provided that capacity needs are met for at least 10 
 years after construction. 
 
2.10 PRIVATE STREET DESIGN 
 
A. General – A private roadway means any local street or cul-de-sac, or right-of-way which has 
 been reserved by dedication unto the sub divider, lot owners, or Homeowners’ Association to be 
 used as a private access to serve property and complying with the adopted local street cross-
 section standards and construction standards of the City.  All private local streets shall be 
 approved separately by the City Council and maintained by the sub divider or other private 
 entity.  Private local streets are those, which serve 12 or more dwelling units.  The Developer of 
 a private local street established or created within the City shall comply with the following 
 requirements. 
 
B. Minimum Requirements to Qualify as a Private Street – The following defines minimum 
 requirements to qualify as a private street as well as defining what a private street cannot do. 
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 1. Requirements for Private Streets – Private streets within developments may be allowed,  
  provided they meet the following additional criteria: 
 
  a. If the private street is designed and constructed as a public street of similar  
   classification would be designed and constructed. 
 
  b. They provide the necessary easements for public owned utilities. 
   
  c. They provide adequate space within the right-of-way for such things as parking,  
   water meters, street lights, mail boxes, sidewalks, street signs, area for snow  
   storage, garbage collection, and the traveled way. 
 
  d. The traveled way must be a minimum of 29 foot wide. 
 
  e. Structural sections shall be the same as for streets for public streets of equivalent  
   classification. 
 
  f. They must have curb, gutter, and sidewalk, just as a public roadway does. 
 
  g. Pedestrian access plans shall be required. 
 
  h. Internal traffic calming devices or traffic circles may be required. 
 
  i. Street cross-sections shall be the same as defined for a public street of the same  
   classification. 
 
  j. The roadway shall be bonded for, and inspected, just as a public roadway would  
   be. 
 
  k. There is a Homeowners’ Association (HOA) established, with bylaws approved  
   by the City, which will provide for operations and maintenance of the private road 
   rights-of-way. 
 
 2. Private streets within Planned Unit Developments (PIDs) and serving more than 12 single 
  family residential lots require review and approval by the City Engineer, Fire Chief,  
  Public Works Director, and City Council. 
 
 3. Additional Approval Criteria, General – Private streets are not allowed: 
 
  a. When they conflict with the Master Transportation Plan; or 
   
  b. When they are needed to provide for public circulation and connectivity through  
   and within the area and project; or 
 
  c. When they connect two (2) public roads (except for commercial or industrial use); 
   or  
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  d. When they have a traveled way less than that required for public streets of the  
   same classification; or 
 
  e. When they do not include curb, gutter, and sidewalk facilities; or 
 
  f. Provided that where expansion of a public street is not presently feasible, the  
   limitations of this subsection shall not apply if the affected internal and frontage  
   streets are improved to public standards and dedicated to the City, with the  
   acceptance of such dedication(s) being deferred until extension of a public street  
   allows connection. 
 
 4. Notice on Plat – The following statement is required on the face of any plat, short plat,  
  site plan, or binding site plan containing a private street: “The City of West Jordan has no 
  responsibility to improve or maintain private streets contained within or, providing access 
  to the property described in this document.  Any private street shall remain a private  
  street unless it is upgraded to public street standards at the expense of the developer or  
  adjoining lot owners.  No private street will be accepted as a City street until such time  
  that it meets current City standards to the satisfaction of the City Engineer, Fire Chief,  
  and is formally approved as a public street by the City Council.” 
 
 5. Alleys – Alleys shall be a minimum of 24 feet wife with a 20 foot paved travel surface.   
  Alleys may be required in residential areas and properties abutting arterials.  Alleys may  
  be required in all commercial areas and industrial areas.  No parking is allowed within the 
  right-of-way of alleys. 
 
 6. Fire/Safety Access 
   
  a. Residential streets serving thirty (30) or more residential units shall provide at  
   least two (2) vehicular access routes.  An “emergency only” route may suffice for  
   one route. 
  
  b. Access roads shall provide a driving surface capable of supporting the imposed  
   load of fire apparatus weighing at least 75,000 pounds. 
 
  c. Access roads with fire hydrants shall be at least 26 foot wide to an approved turn  
   around.  This condition applies to all street types including “Partial Streets” and  
   “Private Streets.” 
 
  d. Fire Apparatus access roads may not exceed 10 percent in grade.  Grades steeper  
   than 10 percent shall require approval by the Fire Chief. 
  
  e. Access road minimum turning radii shall be determined by the Fire Marshall. 
 
  f. Parking restrictions along access roads shall be determined by the Fire   
   Marshall. 
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C. Application Requirements – Each developer must comply with the following: 
 
 1. Application – The Developer shall prepare the required application forms and pay the  
  required forms in order for the City staff to process the request to consider the street as a  
  ‘private street’. 
 
 2. Map and sketch – As part of the application, the Developer or his Engineer has provide  
  six copies of a map and sketch showing the proposed ‘private street’, drawn to scale by a  
  Professional Engineer showing connection to public street(s), locations of buildings along 
  roadway, width of the proposed ‘private street’, parcels along the proposed ‘private  
  street’, etc. 
 
 3. Public Utilities – Public utilities are to be installed in the proposed ‘private street’ just a s  
  they would be in a public street.  This includes sizes, materials, plan reviews, inspections, 
  etc.  The City Engineer shall approve all improvements and all improvements are to be  
  bonded for and inspected by City staff.  These public utilities are to be transferred to the  
  City by a bill of sale according to City form. 
 
 4. Easements for Public Utilities – The Developer is to provide easements to the City for  
  public utilities and appurtenances, as determined by the City Engineer.  Easements are to  
  be provided on City approved forms. 
 
 5. Hydrants – Hydrants are to be designed and constructed in accordance with the City’s  
  ‘Water Policies & Design Criteria Manual’ and Fire Marshall’s requirements.  Hydrants  
  are to be installed prior to issuance of building permit. 
 
 6. Street Extensions – Extended at same width of future road, 
 
 7. Zoning – Private roadway shall not be designed to cause any building to violate any  
  ordinances. 
 
 8. Street Signs – The Developer shall provide street signs at each intersection of the street,  
  as required for public streets.  Damage to street signs shall be completed and paid for by  
  the Developer or homeowner’s association. 
 
D. Municipal Service on Private Roadways – Private roadways do not allow for the same type of 
 service as publicly dedicated roadways.  The differences are as follows: 
 
 1. Garbage picked up where private meets Public Street 
  
 2. No snow removal. 
 
E. Maintenance of Private Roadways - Owners of private road are responsible for the operations 
 and maintenance of the private road and shall be so maintained so as to allow emergency vehicle 
 access. 
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F. Sidewalks on Private Streets 
 
 1. All private streets shall provide for pedestrian and handicapped access to all units or  
  building proposed. 
 
 2. Sidewalks are required on both sides of all private streets to provide access to all units,  
  parking, and recreation areas in a planned development or condominium project.    
  Sidewalk circulation throughout the site is required, although not necessarily adjacent to  
  the curb. 
 
 3. Sidewalks may be eliminated under the following circumstances: 
   
  a. Private streets that are not through streets and have an entire street length less than 
   150 feet and access a maximum of 12 units. 
 
  b. Private streets that are not through streets which access eight (8) units or less and  
   do not exceed 300 feet of entire street length. 
 
  c. Single loaded streets may eliminate sidewalks on the side opposite the units when  
   it is not needed to provide for a logical pedestrian circulation. 
 
 4. The City Engineer reserves the right of final determination of sidewalk locations and  
  roadway design issues consistent with City Standards. 
 
2.11 PRIVATE LANES, ALLEYS, AND DRIVEWAYS 
 
A. General – A private lane means a private thoroughfare less than 26 feet wide for the use of 
 pedestrians and vehicles providing a means of access to more than two (2), but less than twelve 
 (12) residential dwelling units. 
 
  A private alley means a private thoroughfare less than 26 feet wide for the use of pedestrians and 
 vehicles providing a secondary means of access to the rear of abutting properties.  Alleys shall be 
 a minimum of 26 feet wide with a 24 foot paved travel surface.  Alleys may be required in 
 residential areas and properties abutting arterials.  Alleys may be required in all commercial 
 areas and industrial areas.  No parking is allowed within the right-of-ways of alleys. 
 
 
 A private driveway means a private thoroughfare less than 26 feet wide for the use of pedestrians 
 and vehicles providing a means of access to less than two (2) abutting dwelling units, if a 
 residential project, or parcels, if the project is a commercial property.  The Developer of a private 
 driveway established or created within the City shall comply with the following requirements. 
 
B. Minimum Requirements to Qualify as a Private Lane, Alley, Or Driveway – The following 
 defines minimum requirements to qualify as a private lane, alley, or driveway as well as defining 
 what a private lane, alley, or driveway cannot do. 
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 1. Requirements for private lane, alley, or driveways – Private lane, alley or driveways,  
  within developments may be allowed, provided they meet the following criteria: 
 
  a. They provide the necessary easements for public owned utilities, if any. 
   
  b. Pedestrian access plans shall be required. 
 
 2. Notice of Plat – The following statement is required on the face of any plat, short plat,  
  site plan, or binding site plan containing a private lane, alley, or driveway: “The City of  
  West Jordan has responsibility to improve or maintain private lanes, allies, or driveways  
  contained within or providing access to the property described in this document.  Any  
  private lane, alley or driveway shall always remain a private driveway. 
 
 3. Fire / Safety Access 
  
  a. Access lanes, allies, and driveways shall provide a driving surface capable of  
   supporting the imposed load on fire apparatus weighing at least 75,000 pounds. 
 
  b. Access lanes, allies and driveways with fire hydrants shall be a least 26 feet wide  
   to an approved turn around. 
 
  c. Fire Apparatus access lanes, allies, and driveways may not exceed 10 percent in  
   grade.  Grades steeper than 10 percent shall require approval by the Fire Chief. 
 
  d. Access lane, alley, and driveway minimum turning radii shall be determined by  
   the Fire Marshall. 
 
  e. Parking restrictions along access lanes, allies and driveways shall be determined  
   by the Fire Marshall. 
 
C. Municipal Service on Private Lanes, Allies, and Driveways – Private lanes, allies, and driveways 
 do not allow for the same type of service as publicly dedicated streets.  The differences area as 
 follows: 
 
 1. Garbage picked up where private meets public street. 
 
 2. No snow removal. 
 
D. Maintenance of Private Lanes, Allies, and Driveways – Owners of private lanes, allies, and 
 driveways are responsible for the operations and maintenance of the private lanes, allies, and 
 driveways and shall be so maintained so as to allow emergency vehicle access. 
 
E. Private Lanes, Allies, and Driveways – Private driveways in residential areas and commercial 
 areas shall comply with the following requirements. 
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Table 2.11.6 
Requirements for Private Lanes, Allies, and Driveways 

 
Length Width Grade Turnarounds Required 

(a) 0 – 150’ 20’ 10% None Required 
(a) 151 – 450’ 20’ 10% 120’ Hammerhead Diameter Cul-de-sac 
(b) 451 – 750’ 26’ 10% 120’ Hammerhead Diameter Cul-de-sac 
 
(a)  Curves and topographical conditions could alter the requirements for turnarounds and the width of access ways.   
      Secure Engineer’s approval. 
 
(b)  Lengths over 750’ requires Engineer’s written approval. 
 

 
2.12  ACCESS MANAGEMENT 
 
A. General – Access management programs seek to limit and consolidate access points along 
 arterial and collector streets while promoting the use of the supporting local street system for 
 access to developments.  Access management controls will vary by the functional classification 
 of a street.  The principles of access management, however, are the same for all functional street 
 classifications.  The four major principles of access management are as follows: 
 
 1. Minimize the number of access points. 
  
 2. Separate conflict areas. 
 
 3. Minimize acceleration / deceleration requirements. 
  
 4. Remove turning vehicles from through-traffic lanes. 
 
B. Minimize Access Points – Minimizing the number of access points to Collector and Arterial 
 streets reduces traffic conflict locations along a roadway, improving safety and traffic flow 
 conditions. 
 
 1. Limit Access to Lowest Functionally Classified Street – Access to arterial streets (and  
  collector streets where possible) should be minimized by requiring access connections to  
  adjacent lower functionally classified streets.  Arterial streets are functionally classified  
  to carry high traffic volumes, operate at higher traffic speeds, and serve primarily through 
  traffic.  If a property can receive access from an adjacent street with a lower functional  
  classification it should not be granted access from the higher functionally classified  
  street.  In this manner, traffic access conflicts are shifted to the lower functionally   
  classified street, which will typically have lower volumes and speeds and provide safer  
  conditions.  Figure 2.12.1 illustrates an example of requiring driveways access from  
  lower level functionally classified streets. 
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Figure 2.12.1 
Example of Limiting Access to Nonresidential Streets 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 2. Limit Number of Property Access Points – Each sing-family residential property should  
  be permitted only one driveway.  These properties do not generate high traffic volumes  
  and present minimal conflicts with local street traffic movements. 
 
  For commercial properties, the number of access points that should be allowed depends  
  on the length of property frontage along an arterial or collector street and the volume of  
  traffic generated by the development.  A general rule of thumb requires a property to  
  generate more than 500 trips per hour (typically equivalent to 5,000 trips per day) to  
  justify more than one driveway.  Should a property generate this high volume of trips, a  
  second driveway may be considered if its frontage exceeds 60 feet.  Three driveways may 
  be considered if the development’s frontage exceeds 1,300 feet.  A second or third access 
  driveway should only be granted if a traffic impact study for the property indicates a need 
  for two or three access driveways to maintain traffic flow on the street. 
 
 3. Shared Access – On some properties it may be possible to minimize the number of access 
  points by sharing access between adjacent properties.  This can be accomplished by  
  encouraging cross easements between adjacent properties and parking circulation designs 
  that accommodate ingress / egress traffic patterns to both properties.  Figure 2.10.2  
  illustrates an example of shared access control between two adjacent properties. 
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Figure 2.12.2 
Shared Access Examples – FHWA Access Manual 

 

 
 

 
C. Control Access Spacing – The separation of conflict areas directly reduces the number of conflict 
 points, the overlapping of traffic movements between conflict areas, and the footprint of conflict 
 areas by limiting vehicle maneuvers at or between adjacent access points. 
 
 1. Driveways should be adequately spaced to limit traffic entrance / exit maneuver conflicts  
  between driveways.  Each driveway should be located based on its proximity to adjacent  
  driveways, driveways on the opposite side of the street, and if the street is median- 
  divided, its proximity to a median opening.  Table 2.12.1 illustrates minimum   
  recommended driveways spacing criteria based on the posted speed limit of the arterial or 
  collector street. 
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Table 2.12.1 
Driveway Spacing Criteria 

 

Posted Speed 
Driveway Spacing 
(Center to Center) 

25 105 feet 
30 125 feet 
35 150 feet 
40 185 feet 

Source: FHWA Access Management Manual 

 
  The application of the minimum spacing requirement assumes that a property has   
  sufficient frontage to provide the required spacing.  When a property does not have  
  sufficient frontage along a street or the ability to share access with adjacent properties to  
  meet this criterion, each property can be granted an individual access driveway.  Under  
  the above conditions, access should be located to maximize spacing between adjacent  
  property driveways. 
 
 2. On median-divided streets, driveways should be located to align with existing or planned  
  median openings or be sufficiently located away from the median opening to accent for a  
  future driveway to be located at the median opening.  This is required to minimize  
  median traffic movement conflicts with adjacent driveway movements.  Table 2.12.2  
  illustrates minimum recommended median opening spacing requirements. 
 

Table 2.12.2 
Median Spacing Criteria 

 
Posted Speed 

(mph) 
Median Opening Spacing 

25 300 feet 
30 370 feet 
35 460 feet 
40 530 feet 

Source: FHWA Access Management Manual 
    
 3. For undivided streets, driveways on opposite sides of the street should be located across  
  from each other, be spaced at least 150 feet apart for driveways to minor generators, or 30 
  feet apart for driveways to major generators.  Minor generators are defined as   
  developments that generate less than 5,000 trips per day.  Major generators are defined as 
  developments that generate greater than 5,000 trips per day.  For arterial and collector  
  streets with residential land uses, it is typically not feasible to provide 150 feet driveway  
  spacing because of limited property frontage widths. 
 
  Under this condition, spacing requirements of residential driveways on opposite sides of  
  the street that cannot be located across from one another are reduced to 50 feet. 
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D. Limit Intersection Approach Clearance – The location of access driveways in proximity to street 
 intersections should avoid the functional area of intersection.  Traffic movements entering or 
 exiting driveways within an intersection’s functional area add conflict points to the intersection.  
 Figure 2.12.5 provides recommended minimum driveway spacing criteria for the approaches to 
 the intersections controlled by stop signs or traffic signals. 
 

Figure 2.12.5 
Corner Clearance Criteria at Controlled Intersections – FHWA Access Manual 
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E. Driveway Design – In addition to controlling the spacing and frequency of driveway access 
 points along arterial or collector streets, it is equally important to control the design of 
 driveways.  The four factors that are considered critical to sound driveway design are: 
 
 1. Throat width 
 
 2. Throat length 
  
 3. Curb radii 
 
 4. Vision corners 
 
 These considerations are necessary to minimize adverse effects from vehicle conflicts, backups, 
 and vehicle acceleration / deceleration requirements at each driveway access location.  The 
 sound application of these principles will: 
 
 1. Reduce crashes 
  
 2. Maximize existing street capacity 
 
 3. Preserve the public investment in transportation infrastructure 
 
 4. Reduce the need to widen or build new streets 
 
 5. Protect the value of private investments 
 
 Figure 2.12.6 illustrates some of the major driveway design elements for nonresidential land 
 uses. 
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Figure 2.12.6 
Nonresidential Driveway Elements – FHWA Access Manual 

 

 
 

 1. Driveway Throat Width – Driveway throat width and curb radii are related and control  
  vehicle entering speeds that can affect through-traffic movements on the street.    
  Driveway width also affects pedestrians and bicyclists.  Narrow driveways serve to  
  minimize the conflict zones between vehicles and crossing pedestrians or bicyclists.   
  Studies have shown that the driveway throat width on single-entry lanes should be 14  
  feet.  The driveway throat width of 14 feet permits an entering vehicle to maintain a  
  reasonable speed when entering the development.  Only when two lanes are required for  
  movements into a major traffic generating development, additional width is required to  
  accommodate regular trucking access to manufacturing, or light industrial development,  
  should driveway be widened beyond the recommended maximum sing entrance land  
  width of 16 feet. 
 
 2. Driveway exit lane widths should be a minimum of 10 feet unless a traffic study shows a  
  need for additional lanes.  Whether signed or not, Utah Statutes require drivers to stop in  
  the driveway proper to entering the street.  If two lanes are required for operational  
  purposes to minimize driveway queuing or to separate right-turn vehicles from through or 
  left-turn exit movements, the exit lanes should be 10 to 12 feet wide and separate from  
  entering traffic by a raised median with a minimum width of 4 feet.  The median width is  
  necessary to protect traffic control signage that may be located within it. 
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 3. Driveway Throat Length – As shown in Figure 2.12.6, driveway throat length is the  
  distance between parking lot circulation activity and the street curb.  Parking space  
  activity and site circulation roadways should be separated from traffic entering or exiting  
  the driveway to avoid the overlapping driveway entrance and parking lot circulation  
  conflicts as shown in Figure 2.12.7. 
 

Figure 2.12.7 
Driveway Design Examples 

 

 
 

  The standards shown in Table 2.12.3 should be applied to the design of driveway throat  
  lengths. 
 

Table 2.12.3 
Recommended Minimum Driveway Throat Length 

 
Parking Spaces per 

Exit Lane 
Land Use 

Multifamily Retail Office Industrial 
0 – 200 25 feet 25 feet 25 feet 50 feet 

201 – 400 25 feet 50 feet 100 feet 150 feet 
401 – 600 50 feet 150 feet 200 feet Add lanes 
601 – 700 100 feet 200 feet Add lanes  

> 701 200 feet Add lanes   
Source: CHRP Report 348, Access Management Guidelines for Activity Centers 
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 4. Driveway Curb Radii – Curb radii design affects the turning radius used by vehicles  
  entering a driveway and the speed of right-turning vehicles. Increased radii and vehicle  
  speeds have a negative impact on pedestrian safety on adjacent sidewalks.  Driveway  
  radii should range between 10 to 15 feet.  This standard may require that larger trucks  
  encroach on the exiting travel lane of the driveway when entering. 
 
 5. Driveway Vision Corners – The final element of sound driveway design on arterial and  
  collector streets is the provision of adequate sight distance for entering and exiting  
  vehicles.  Vision corners shown in Figure 2.12.8 are defined by American Association of  
  State and Highway and Transportation Officials (AASHTO).  The intersection Sight  
  Distance (ISD), shown in Figure 2.12.8, are those recommended by the Utah Department  
  of Transportation. 
 

Figure 2.12.8 
Driveway Vision Corners on Arterial and Collector Streets 

 

 
 

2.13 DESIGN CONSIDERATIONS 
 
A. General Requirements for all Subdivisions – The Developer and his engineer are also to comply 
 with the requirements of the City’s Development Processing Manual, which describes the 
 general requirements for all subdivisions.  Please refer to this manual for detailed information 
 necessary in the design and processing of private development projects. 
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B. Right-of-way and Easements – All public roadways must be dedicated to the City using either 
 the plat process or by right-of-way and easement documents, which dedicate these properties to 
 the City.  The City has standard fee parcel and easement dedication forms, which must be used 
 for dedication of property to the City.  These standards forms are contained in Appendix C. 
 
C. Permits – In processing private development projects, please refer to the City’s ‘Private 
 Development Processing Manual’ for additional information. 
 

* * * * * 
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SECTION 3.0 

 

FLEXIBLE PAVEMENT DESIGN 

METHOD 

 

 

3.1  FLEXIBLE PAVEMENT DESIGN  

 

A. General - This section provides a comprehensive set of design procedures required to produce an 

acceptable flexible pavement structural design on new and reconstructed roads in the City of 

West Jordan.  These design procedures are based on the recommendations found in the 1993 

version of the “AASHTO Guide for Design of Pavement Structures” and on recommendations 

found in the November 1998 version of the “UDOT Pavement Design Manual”.  The AASHTO 

flexible pavement design method is an empirical approach.  This means that the relationship 

between design inputs (e.g., loads, materials, layer configurations and environment) and 

pavement failure were arrived at through experience, experimentation, or a combination of both.   

 

The City has decided to take this approach due to past problems it has experienced in regards to 

consultants performing these designs for private development projects.  In order to eliminate 

these problems, the City has decided to require that consultants follow a well established and 

proven method, show their work, and stamp and sign these pavement designs, rather than provide 

tables or minimum pavement thicknesses which may be appropriate for the vehicle loads placed 

on them. 

 

B. Background – When the AASHO Road Test was completed, the test results and existing design 

procedures were compiled to develop pavement design criteria and procedures.  These 

procedures were published in 1961 as the “AASHO Interim Guide for the Design of Rigid and 

Flexible Pavements”.  The AASHTO Guide for Design of Pavement Structures was published in 

1972, and updated in 1981, and 1993.  The City of West Jordan has altered some of the current 

design values, performance requirements, material properties and environmental effects to match 

the local conditions found in the City.   

 

C. Scope – The design procedures outlined in this section apply to the construction of new asphalt 

pavement roadways in the City of West Jordan.  All designs submitted to the City for review and 

approval must adhere to the following procedures to receive approval.  Approval by the City does 

not relieve the designer of his or her responsibility to ensure that the information given to the 

City is accurate and that the submitted design will properly serve the type of traffic that use or 

will use the facility over the specified performance period.  

 

D. Design Engineer’s Responsibilities – The design of pavement sections is a combination of 

several different and varied factors of civil and geotechnical engineering, which are under the 

control of the design engineer, not the City.  This includes the preparation of an adequate 

geotechnical report which is representative of soil conditions in the field, at the proper location, 

both horizontally and vertically, a determination of the types of vehicles which are going to use 

these roads, the numbers of these types of vehicles, an assumption of the life of the roadway, the 

equivalent single axle loads (ESALs) the roadway will be subject to, all of which are based in 

original assumption prepared and made by the design professionals preparing these pavement 
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sections designs.  Assumptions and studies made of these initial design parameters are the sole 

responsibility of the design professional preparing these pavement designs and are not dictated 

by the City.  The design professional is tasked with performing an adequate design of the 

pavement design and affixes his/her stamp and signature indicating he/she have performed the 

design, and it is adequate to provide the service life designed for. 

 

E. Pavement Design Scoping Meeting - One of the biggest sources of an incomplete pavement 

design is a lack of understanding by the designer of what the owner expects from the pavement 

being designed. In many cases, the pavement designer is hired by an intermediate party, such as a 

developer or design consultant, and is not given the complete set of requirements that they must 

design to. The current West Jordan design policy requires a consultant pre-application meeting to 

discuss traffic volume issues, but it does not necessarily include the pavement design engineer. It 

is recommended that either the Pavement Designer attend the pre-application meeting or the City 

require a Pavement Design Scoping meeting with the Pavement Design Engineer. The following 

items should be addressed: 

 

1. Discuss critical City concerns 

a. Review existence of Expansive/Swell potential soils 

b. Review Requirements for Geogrid/Separation fabric  

c. Review Qualifications of Designer 

d. Review Materials and Construction items to include in design (see below) 

2. Identify Traffic Detail Needs 

a. City provided AADT, or define plan for acquiring 

b. Define growth factor based on planned development and road class 

c. Discuss construction traffic needs and phasing practices that will affect pavement 

structural design and construction 

1) If pavement will be built with staged construction practices during 

development construction, pavement needs to be designed for actual 

thickness to be placed at time of development construction and appropriate 

adjustments made to remaining service life of first stage layer, prior to 

designing/placing top layer.  

3. Develop a plan for pavement specific geotechnical investigation (before investigation begins 

and separate from the geotechnical plan for home construction) 

a. Require Site Visit by pavement engineer 

b. See recommendations for geotechnical investigation below 

4. Review acceptable computer programs 

a. Commercial programs 

1) ACPA WinPAS 

2) DARWin 

b. Spreadsheets need to be checked against established programs to verify accuracy 

5. Identify and review any adjacent location pavement designs 

6. Discuss pavement drainage 

a. Address need for drain systems for major arterials and high water tables 

b. Design to FHWA Drainage System Requirements Technical Paper No. 90-01 

"Subsurface Pavement Drainage" 
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F. Minimum Pavement Design Experience -. The minimum requirements for those performing 

pavement designs are: 

1. All designs to be performed and stamped by a registered P.E. 

2. Pavement designer shall: 

a. Submit list of minimum 5 similar designs/investigations previously performed. 

1) Include brief summary of scope and location 

2) Designs for demonstration of experience must include 

1. Subgrade investigation and testing 

2. Materials identification for all layers 

3. Specification/special provision development  

3) Designs performed by other members of the designer’s firm are not 

acceptable for demonstration of experience. 

b. Pavement Designer shall have 5 years of experience in materials testing or evaluation, or 

demonstrate collaboration with a Materials Engineer with similar experience.  

 

G. Limitations – Major limitations of the AASHTO flexible pavement design procedure are 

summarized as follows: 

 

1. Limited materials and Subgrade - The Road Test used a specific set of pavement materials 

and one roadbed soil. The extrapolation of the performance of these specific materials to 

general applications is dangerous because the materials and soils available locally will 

probably not be identical to those used at the Road Test and will perform differently. The 

AASHTO design procedure addresses this deficiency through the use of several adjusting 

factors and inputs.  However many of these inputs are also based on empirical relationships 

and must be used carefully. 

2. No mixed traffic - The AASHTO Road Test accumulated traffic on each test section by 

operating vehicles with identical axle loads and axle configurations.  In-service pavements 

are exposed to many different axle configurations and loads.  

3. Short road test performance period - The number of years and heavy axle load applications 

upon which the design procedure is based represents only a fraction of the design age and 

load applications that many of today's pavements must endure.  

4. Load equivalency factors - The load equivalency factors used to determine cumulative 18-kip 

ESALs pertain specifically to the Road Test materials, pavement composition, climate and 

subgrade soils. The accuracy of extrapolating them to other regions, materials and distresses, 

etc., is not known, but is questionable. 

5. Variability - A serious limitation of the AASHTO design procedure is that it is based upon 

very short pavement sections where construction and material quality were highly controlled.  

Typical projects are normally several miles in length, and contain much greater construction 

and material variability, and hence show more variability in performance along the project in 

the form of localized failures. Projects designed using average inputs could be expected to 

exhibit significant localized failures before the average project serviceability index drops to 

p , unless a level of reliability somewhat greater than that desired is selected for t design. 

Lack of guidance on some design inputs - Structural coefficients and drainage modifying 

factors are very significant on influencing flexible pavement layer thicknesses, and there is 

very little guidance provided for their selection. The design reliability also has an extremely 

large effect on pavement thickness and very little guidance is provided in selecting this 

factor. 
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Successful use of the AASHTO Guide requires a lot of experience and knowledge of the 

assumptions and underlying basis for design. It is strongly recommended that the resulting 

designs be checked using other procedures and mechanistic analyses. 

 

3.2 DESIGN VARIABLES 

 

A. Performance Period – This refers to the period of time that the initial pavement structure will last 

before it needs rehabilitation.  This also refers to the time elapsed as a new pavement structure 

deteriorates from its initial serviceability to its terminal serviceability.  When consultants 

perform pavement designs for the City of West Jordan, the “Performance Period” will be 30 -

years from project construction completion. 

 

B. Traffic (W18, Equivalent Single Axel Loads, ESAL) – The design procedures for highways and 

low volume roads are all based on the cumulative expected 18-kip equivalent single axle loads 

(ESAL) during the analysis period (W18).  The following procedure shall be used to convert 

mixed traffic into 18-kip ESAL units.  Designers shall complete table 3.2.3 and submit it for 

design review.   

 

A. STEP ONE.  The average daily traffic volume for the base year (first year) in the 

performance period should be entered in column A of Table 3.2.3 of this document, for each 

vehicle classification or group being considered in the traffic analysis, representative of the 

design location.   

a. Volume - The volume count on existing streets is to be collected using tubes or 

permanent counters over a minimum of 7 day period of time.  The volume count on new 

road sections is to be provided in an acceptable Traffic Impact Study, or by collecting 

volumes on an existing street that is similar to the new project, and is to consider 

construction traffic.  The City of West Jordan Traffic Engineer must approve any AADT 

(Average Annual Daily Traffic) used in the design of new or reconstructed asphalt 

pavements. 

b. Vehicle Classification - The classification count on existing streets is to be collected 

using tubes or permanent counters over a minimum of 7 day period of time.   The 

classification count on new road sections is to be provided in an acceptable Traffic 

Impact Study, or by collecting classification counts on an existing street that is similar to 

the new project, and should consider construction traffic.  The FHWA has adopted the 

following 13 vehicle classifications which are to be grouped into five categories to be 

used in the process of calculating design traffic  

Category One: (general two axle vehicles) 

1. Motorcycles 

2. Passenger Cars 

3. Other Two-Axle, Four-Tire Single-Unit Vehicles 

Category Two (buses) 

4. Buses 

Category Three: (Single unit trucks) 

5. Two-Axle, Six-Tire Single-Unit Trucks 

6. Three-Axle Single-Unit Trucks 

7. Four or More Axle Single-Unit Trucks 

Category Four: (single trailer trucks) 
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8. Four or less axle single trailer combinations 

9. Five-axle single trailer combinations 

10. Six or more axle single trailer combinations 

Category Five: (multi-trailer trucks) 

11. Five or Less Axle Multi-Trailer combinations 

12. Six-axle multi-trailer combinations 

13. Seven or more axle multi-trailer combinations 

 

STEP TWO.  A growth rate factor must be computed for each vehicle classification or group and 

entered in column B.  Each growth factor is a function of the design/analysis period and the annual 

growth rate of the vehicle classification of interest.  Contact the City of West Jordan Traffic Engineer 

to obtain the growth factors needed to complete the design.  A sample growth rate for the 

performance period of 30 -years is shown below: 

 

Table 3.2.1.  Growth Rate Factor 

 

Analysis 

Period 

(years) 

No 

Growth 

2 4 5 6 7 8 10 

30 

 

30 

 

40.57 

  

56.08 

 
66.44 

 

79.06 

 

94.46 

 

113.28 

 

164.49 

 
Source : 1993 AASHTO Pavement Guide Table D.20. 

 

B. STEP THREE.  Column C is obtained by multiplying column A by column B by 365 (days 

per year).  This column contains the estimated number accumulated applications of specific 

vehicle types during the performance period.  Classification and volume growth rates must 

be considered. 

 

C. STEP FOUR.  The truck load factor (ESAL per truck) for each vehicle classification/group is 

to be entered in column D.  

 

Table 3.2.2.  Truck Load Factor 

 

 

Axle Class Arterial 

 

Collector 

 

Local 

1-2 0.0002 0.0002 0.0002 

3 0.03 0.03 0.03 

4 0.88 0.88 0.88 

5-7 0.3529 0.3529 0.1912 

8-10 2.6028 2.6028 2.6028 

11-13 3.3584 3.3584 3.3584 

Source : 1998 UDOT Pavement Design Manual – Table 3B-4 

 

D. STEP FIVE.  Midpoint Adjust Factor = 

a. Adjust Factor = 0 for Class 1-4 

b. Adjust Factor = 0.1 for Class 5-7 

c. Adjust Factor = 0.3 for Class 8-13  



Section 3.0                                                                                                    Flexible Pavement Design Method 

_________________________________________________________________________________________ 

 

 

3/9/2016                                                                                                           ROAD & BRIDGEPOLICIES & 

3-6                                   DESIGN CRITERIA MANUAL 

 

 

 

E. STEP SIX.  Midpoint Truck Factor = Midpoint Adjustment Factor added to the Truck Load 

Factor. 

 

F. STEP SEVEN.  Directional Factor = Direction factor defaults to 0.5 for two-way and 1.0 for 

one way traffic if unknown. 

 

G. STEP EIGHT.  Lane Factor:  Where 

a. F = 1, for 3 lanes or less  

b. F = 2.275 (AADT)-0.1054 for 4 or 5 lanes 

c. F = 2.484 (AADT)-0.1312 for 6 lanes or more 

 

Table 3.2.3.  ESAL Calculations 

 

Project description: 

City Route: __________ 

Crossroad Beg: ____________________                                      End: _______________________ 

Project Scope: _______________                                               Rigid: _______________________ 

Construction: _____________________                   Functional Class: _______________________ 

Design Period: ____________________                                                              SN: ____________ 

 

Vehicle 

Types 

Axle Class 

Current 

Traffic 

 

 

(A) 

Growth 

Factors 

 

 

(B) 

Design 

Traffic 

 

 

(C) 

ESAL 

Factor 

 

 

(D) 

Mid 

Point 

adjust 

Factor 

(E) 

Mid 

Point 

Truck 

Factor 

(F) 

Direct

Factor 

 

 

(G) 

Lane 

Factor 

 

 

(H) 

Design 

ESAL 

 

 

(I) 
(Manual Count) (Manual 

Count) 

Step 1 

(Table 

3.1) 

Step 2 

 

 

Step 3 

(Table 

3.2) 

Step 4 

 

 

Step 5 

(D+F) 

 

Step 6 

 

 

Step 7* 

 

 

Step 8* 

(C*F*G*H) 

 

Step 9 

Category I 

1-3 

         

Category II 

4 

         

Category III 

5-7 

         

Category IV 

8-10 

         

Category V 

11-13 

         

Total ESAL’s  
*Not required if traffic counts including only single lane data. 

(Source: 1998 UDOT Pavement Design Manual, Table 3B-2) 

 

C. Reliability – ZR, SO uses the reliability concept to account for design uncertainties.  The 

reliability factor is comprised of two variables: 

 

A. ZR = standard normal deviate.  The standard normal deviate corresponds to a desired 

probability of exceedance level.  For example, a designer may specify that there should only 
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be a ten percent chance the design does not last a specified number of years.  Then, the 

reliability is 90 percent and the corresponding ZR   value is –1.282. A standard normal 

deviate, ZR, of –1.282 or a reliability of 90% for all roads shall be used to determine the 

roadway structural sections of new flexible pavement in the City of West Jordan.  (See 

AASHTO Guide, Table 4.1, page I-62). 

B. SO = combined standard error of the traffic prediction and performance prediction.  This 

variable defines how widely the two basic design inputs, traffic and performance, can vary. 

A combined standard error of the traffic prediction and performance prediction value, SO, of 

0.45 shall be used to determine roadway structural sections of new flexible pavement in the 

City of West Jordan. (1998 UDOT Pavement Design Manual, Page 3-52) 

 

3.3  PERFORMANCE REQUIREMENTS 

 

A. Present Serviceability Index - The serviceability of a pavement is defined as its ability to serve 

the type of traffic that uses the facility.  The primary measure of serviceability used by the 

AASHTO procedures is the Present Serviceability Index (PSI), which ranges from 0 (impassible) 

to 5 (perfect).  Initial and terminal serviceability indices must be established to compute the total 

change in serviceability that will be input to the design equations. Initial serviceability index (pi) 

is a function of pavement design and construction quality. Terminal serviceability index (pt) is 

the lowest index that will be tolerated before rehabilitation, resurfacing or reconstruction 

becomes necessary.  The input for many of the computer design procedures requires both the 

value for initial serviceability index as well as the value for the terminal serviceability index.  An 

initial serviceability index of Po = 4.2 shall be used to determine the roadway structural sections 

of new flexible pavement in the City of West Jordan.  A terminal serviceability index of Pt = 2.5 

shall be used to determine the roadway structural sections of new flexible pavement in the City 

of West Jordan.  (Source: 1998 UDOT Pavement  Design Manual, page 3-52) 

 

3.4  MATERIAL PROPERTIES 

 

A. Evaluation of Site Conditions - Site evaluations for new pavement design and construction are 

performed following a defined testing plan that helps identify the necessary conditions to ensure 

the required information is obtained in the field. 

 

1. Required Design Information - The following list includes information that is required for 

pavement design.  

a. Soil types exposed at the ground surface. 

b. Soil conditions within a depth of 3 to 5-feet below the pavement subgrade including: 

1) Soil classification units 

2) In place soil moisture content and density 

3) The occurrence of swelling soils 

4) Soil plastic and liquid limits 

5) Moisture-density compaction curves 

6) The occurrence of moisture induced collapsing soils 

c. The depth to groundwater below the pavement subgrade 

d. Subgrade support variability 

e. The approximate vertical distance of the pavement surface above or below the adjacent 

ground surface 
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f. Soft or weak soils that will not support or will limit the size of earthwork equipment 

g. Vegetation, debris and other deleterious material that may affect pavement support. 

h. A hazard rating for frost damage 

i. Water hazards 

j. Performance of nearby pavements 

k. Design CBR for road sections 

2. Boring/Sample Locations - Location of the borings and samples shall be determined based on 

the centerline location of the planned road, the planned width of the road and the expected 

soil conditions for the area.  Spacing of the test holes will be controlled by the type and 

profile of the soil at each location  Use a minimum of 2 borings with subgrade samples from 

each stretch of road or roadway segment.  Take samples from within top 3 feet of projected 

subgrade elevation. If subgrade elevation is not known, then samples should be taken every 3 

feet to a depth of 12 feet. Subgrade  elevation is the elevation where the subgrade and 

subbase/granular borrow will meet.  For longer stretches, use a minimum of 1 boring with 

sample for every 500 feet.  Borings, samples, and other explorations shall be located so that 

the sites can be found during construction. The locations shall be referenced to the following: 

a. A construction station, 

b.  Road centerline, and 

c. Elevations or road grades where possible. 

 
D. Selection of Design CBR - Perform laboratory testing by an accredited lab on at least two 

samples of each soil type found from each stretch of road or roadway footprint.  Perform full 

soils categorization, including swell and soil class.   

a. Use Soaked CBR at 95% ± 1% with a 10 lb. surcharge (note: this may require 2 or 3 

tests run per sample at varying densities or determination of proctor value prior to CBR 

testing).  

b.  If the range of the two initial CBR values from a soil type is more than 20% of the 

average of both tests, run at least two more CBR tests on samples from the same soil. 

c. Encourage the use of a Dynamic Cone Penetrometer for all borings to expand base 

characterization information. The DCP values obtained need to be properly corrected for 

material type and in-situ conditions, but provides a simply obtained evaluation of in-situ 

materials strength. 

 

E. Effective Roadbed Soil Resilient Modulus (MR) - The AASHTO flexible pavement design 

procedure requires the input of an effective roadbed soil resilient modulus, which is equivalent to 

the combined effect of all seasonal modulus values.  The City of West Jordan uses the lowest 

CBR value identified for each stretch of roadway or roadway footprint to determine the effective 

roadbed soil resilient modulus (M ) or modulus r of subgrade reaction.  The equation to convert 

the CBR value to resilient modulus that the City of West Jordan uses is MR = 2555(CBR)
0.64

). The 

maximum value that City of West Jordan allows for r effective roadbed soil resilient modulus for 

unstabilized natural soils is 15,000 psi. 

 

F. Pavement Layer Material Characterization - Although the concept of layer coefficients is still 

central to the AASHTO flexible pavement design procedure, the 1993 AASHTO Design Guide 

relies more heavily on the determination of materials properties for the estimation of appropriate 

layer coefficient values. The preferred tests are the resilient modulus (AASHTO Method T274) 

for subbase and unbound granular materials and elastic modulus (ASTM D4123 or ASTM C469) 
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for asphalt concrete and other stabilized materials. City of West Jordan uses the following values 

of resilient modulus based on material properties found in Utah: 

 

Table 3.4.2.  Resilient Modulus for Materials in Utah 

 

Untreated Base Course (UTBC) 27,000 psi 

Granular Borrow (GB)(A-1-a nonplastic) 15,000 psi 

(Source: 1998 UDOT Pavement Design Manual, Table 3D-1) 

 

G. Layer Coefficients - The AASHTO flexible pavement layer coefficient (a) is a measure of the 

relative ability I of a unit thickness of a given material to function as a structural component of 

the pavement.  For example, two-inches of a material with a layer coefficient of 0.2 is assumed to 

provide the same structural contribution as one-inch of a material with a layer coefficient of 0.40. 

 

The determination of appropriate layer coefficients can be accomplished by deriving them from 

test roads or satellite sections (as was done at the AASHTO Road Test) or by using 

predetermined relationships based on materials properties such as resilient or elastic modulus.  

The City of West Jordan uses the following values for layer coefficients: 

 

Table 3.4.3.  Flexible Pavement Layer Coefficients 

 

Plant Mix Seal Coat = 0.30 

Hot Mix Asphalt = 0.40 

Untreated Base Course = 0.10 

Granular Borrow = 0.08 

(Source: 1998 UDOT Pavement Design Manua, Table 3D-2) 

 

H. Pavement Structural Characteristics. Drainage - The AASHTO flexible pavement design 

procedure provides a means to adjust layer coefficients to take into account the effects of certain 

levels of drainage on pavement performance.  Guidance concerning the design or effectiveness of 

various drainage approaches is not provided; the design engineer must identify the level or 

quality of drainage that is achieved under a specific set of drainage conditions.  The following is 

a guide to qualify drainage: 

 

 

Table 3.4.4.  Drainage Quality Classification 

 

Quality of Drainage Water Removed Within 

Excellent = 2 hours 

Good =1 day 

Fair = 1 week 

Poor = 1 month 

Very Poor = water will not drain 

(Source: UDOT Pavement Design Manual, Table 3D-3) 

 

The effect of drainage of all untreated layers below the surface is considered by multiplying the 

layer coefficients, a , by a modifying factor ( ).  This factor can be mi obtained from the 
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following table and is a function of the drainage characteristics of the roadbed soil (as 

categorized above) and the amount of time the soil is in a saturated condition: 

 

Table 3.4.5. Drainage Coefficient Values 

 

 

Quality of 

Drainage 

Percent of Time Pavement Structure is 

Exposed to Moisture Levels Approaching Saturation 

< 1%   1% - 5%   5% - 25%   > 25% 

Excellent 1.4 – 1.35 1.35 – 1.30 1.30 – 1.20  1.20 
Good 1.35 – 1.25 1.25 – 1.15 1.15 – 1.00 1.00 
Fair 1.25 – 1.15 1.15 – 1.05 1.05 – 0.80 0.80 
Poor 1.15 – 1.05 1.05 – 0.80 0.80 – 0.60 0.60 
Very Poor 1.05 – 0.95 0.95 – 0.75 0.75 – 0.40 0.40 
(Source: UDOT Pavement Design Manual, Table 3D-4) 

 

The drainage conditions at the AASHO Road Test are assumed to be "fair" and the mi values 

there are assumed to be 1.0, regardless of the material.  It should be noted that these values are 

assumed because the structural models should not require adjustment for the conditions at the 

Road Test.  However, these same materials would probably receive drainage modifying factors 

of less than 1.0 for a new construction project, and the designer needs to select appropriate 

values to reduce the possibility of a poor design. 

 

The maximum value the City of West Jordan’s accepts for the drainage-modifying factor is 1.0. 

This corresponds to the unshaded portion of the chart above.  The designer must verify the 

correct value to use with the City of West Jordan’s Traffic Engineer in the initial consultant pre-

application meeting. 

 

The drainage modifying factor applies only to the effects of drainage on untreated base and 

subbase layers. 

 

3.5  FLEXIBLE PAVEMENT DESIGN 

 

A. Design Structural Number (SN) – AASHTO Flexible Pavement Empirical Equation - The 

following equation shall be used to determine the design structural number for roadway 

structural sections of new flexible pavement in the City of West Jordan.  This equation is widely 

used and has the following form: 

    07.8)(log32.2

)1(

1094
40.0

5.12.4
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
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
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
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where:  

 

W18 =  predicted number of 18,000 lb. ESALs 

ZR =  Standard normal deviate 
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SO  =  Combined standard error of the traffic prediction and performance prediction 

PSI=  difference between the initial design serviceability index, Po, and the design terminal 

serviceability index Pt 

MR=  subgrade resilient modulus (in psi) 

SN =  Structural number ( an index that is indicative of the total pavement thickness required) 

 = a1D1+a2D2m2+a3D3m3 

 a =layer coefficient of layer  

 D = thickness of layer , inches  

 m = drainage modifying factor for layer  

(Source 1993 AASHTO Guide for the Design of Pavement Structures, page I-5, section 1.2)  

 

The appropriate values for each of the design variables, performance requirements and material 

properties can be found in the preceding parts of this section.  Design engineer is encouraged to 

use a computer program to solve the AASHTO Flexible Pavement Empirical Equation for the 

Design Structural Number (SN). 

 

B. Selection of Layered Thicknesses - Once the design structural number for an initial pavement 

structure has been determined, the designer must identify a set of pavement layer thicknesses that 

will provide the required load-carrying capacity that corresponds to the design structural number. 

The following equation provides the means for converting the structural number into actual 

thicknesses of surfacing, base and subbase materials: 

 

SN =a1D1+a2D2m2+a3D3m3 where: 

 

a = layer coefficient of layer  

D = thickness of layer, inches  

m = drainage modifying factor for layer  

 

This equation does not have a single unique solution.  There are many combinations of layer 

thicknesses that can be used to achieve a given structural number.  There are, however, several 

design, construction and cost constraints that can be applied to reduce the number of possible 

layer thickness combinations, and to avoid the possibility of constructing an impractical design.  

 

i. Layered Design Analysis – The 1993 AASHTO Guide for the Design of Pavement 

Structures requires the designer to recognize that an appropriate layered design follows 

the principles identified in Figure 3.1.  First, the structural number required over the 

roadbed soil need to be computed.  In the same way, the structural number required over 

the subbase and base layers needs to be computed, using the appropriate strength values 

for each.  By working with the differences between the computed structural numbers 

required over each layer, the maximum allowable thickness of any given layer can be 

computed.  The thickness for each layer is to be computed in this manner. 
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Figure 3.1 - Procedure for Determining Thicknesses of Layers Using a Layered Analysis 

Approach 
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1.  a, D, m and SN are as defined in the text and are minimum required values. 

ii. An asterisk with D or SN indicates that it represents the value actually used, which must be equal to or greater 

than the required value. 

iii. Layer thicknesses must satisfy the City of West Jordan’ s minimum layer thicknesses requirements. 

iv. The thickness of a layer should be greater than the thickness of the layer immediately above it).   

Design professional should also check to make sure the total depth of the pavement structure satisfies City of 

West Jordan’ s minimum depth requirements for frost protection (70% of the predicted frost depth).  

Source (AASHTO Guide for the Design of Pavement Structures Figure 3.2, II-36) 

 

 

C. Arterial and Collector roadways may be designed using the Perpetual Pavement Concept.  This concept 

combines measured pavement surface layer characteristics with expected key stress/strain points resulting in 

materials accurately designed to perform long-term in these critical areas. These concepts can be applied to 

all pavements. While thickness designs may vary based on actual traffic and geotechnical conditions, the 
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use of durable materials applies to all roads, especially those that will be built and then given low priority 

for future rehabilitation, such as residential or rural low-volume roadways. 

 
Ideally, each pavement should be designed such that the pavement never fails from a structural or fatigue 

standpoint, and perpetual rehabilitation would be reduced to periodic mill and overlay of the top 2 or 3 

inches of pavement due to environmental deterioration. The basic tenants of materials selection as it relates 

to durable, or perpetual, pavement design are as follows: 
 

1. Top – Durable (high virgin binder), non-rutting, sacrificial 

2. Middle – Stiff filler layer 

3. Bottom – Elastic, Strain tolerant 

4. Base Courses – Stable, non-moisture sensitive 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The perpetual pavement approach is a basic concept of addressing stress-strain concerns, but typically 

requires multiple asphalt mixes to achieve. This can be a challenge to contractors to phase and construct, 

especially on a smaller project. For thinner pavements, those that are 5 inches thick or less, use of a two 

layer approach that has the middle and bottom layers combined into a single material is an effective 

substitution, however it reduces the amount of recycled pavement (RAP) allowed in the total pavement. 

Current asphalt industry practices and sustainable promotions are focused on the use of higher amounts of 

RAP in mixes and this causes a concern for them.   

 

D. Stability and Constructability - It is generally impractical and uneconomical to place layers of 

material that are less than some minimum thickness.  Due to the length of the performance period 

and the prevailing poor composition of soils in West Jordan the following table represents the 

minimum asphalt, base, and subbase layer thicknesses that will be considered for the approval of 

any asphalt concrete pavement road cross section.   

Load 

ε 
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Table 3.5.1.  Asphalt Concrete Pavement Minimum Structural Section 

 

Subgrade 

Class 

 

Pavement Section 

 

Traffic Classification 

   II 

Local 

III 

Collector 

IV 

Arterial 

Very poor 

CBR 3 

Asphalt Concrete Surface 

Untreated aggregate base 

Aggregate sub base 

 4" 

8” 

* 

6" 

8” 

* 

7" 

8” 

* 

Poor 

CBR 4-9 

Asphalt Concrete Surface 

Untreated aggregate base 

Aggregate sub base 

 4" 

8” 

* 

6" 

8” 

* 

7" 

8” 

* 

Medium 

CBR 10 or 

greater 

Asphalt Concrete Surface 

Untreated aggregate base 

Aggregate sub base 

 4" 

* 

* 

6" 

* 

* 

7" 

* 

* 

 

 * Road structural design completed by a licensed engineer must be submitted for approval. 

 (a)Design shall be based on the 30 year performance period as described in this section.   

 (b) Traffic Classification III & IV requires the addition of an appropriate geotextile fabric conforming to 

AASHTO M288-96 to separate the base course, or sub base course, from the sub grade. 

 (c) Traffic Classification II, III, & IV require a 1/2" mix design. 

 (d)  Arterial and Collector roadway sections require a super pave mix design. 

 (e) Design shall also address minimum geotechnical remediation requirements listed below. 

 

 

 

E. Minimum Geotechnical Remediation Requirements.  Once the existing geotechnical profile of 

the roadway is identified, there are several minimum remediation practices that should be 

incorporated, based on the findings of the geotechnical investigation. Additional remediation 

efforts may be necessary, depending on existing conditions, and are the responsibility of the 

Pavement Designer to address.  

a. Frost Depth: Use a minimum total engineered section of 21 inches (70% of typical 

30” max for Salt Lake Valley). 

b. Utilize a separation fabric: Use a Geotextile Separator/Stabilizer fabric for all areas 

where A-6 or A-7 subgrade materials exist. This will prevent long-term degradation 

and contamination of the base courses. 

c. Utilize Geogrid reinforcement: For structural sections where subgrade CBR is 3 or 

less, use a Geogrid placed within bottom third of granular borrow layer. 

d. Address Swelling Soils: Remediate subgrade materials with swell values greater 

than 3% when tested for CBR. Remediation includes removal and replacement or 

stabilization of material to a minimum depth of 12 inches below pavement section. 

Increase remediation depth to 18 inches for high swelling soils (swell greater than 

15%). 

e. Address Pavement Drainage: Design should include drainage system or 

modification of drainage coefficient (use .9 in areas with water tables within 2 feet 

of base, .8 in areas where water table is in base section). 
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f. Scarify and compact subgrade: Require subgrade preparation, including 

scarification and compaction, to a depth of 8 inches for all pavement sections that do 

not include Swelling Soil remediation.  

 

F. Design Check - Check to make sure the layer thicknesses satisfy the City of West Jordan’s 

minimum layer thicknesses requirements 

 

Check to make sure the layer thicknesses are balanced (the thickness of a layer should be 

greater than the thickness of the layer immediately above it). 

 

Check to make sure the total depth of the pavement structure satisfies City of West Jordan’ s 

minimum depth requirements for frost protection (70-percent of the predicted frost depth).  Refer 

to the Maximum Frost Penetration Depth Map. 
 

 

 

3.7  SAMPLE PAVEMENT STRUCTURAL SECTION DESIGN REPORT 
 

 

See New Report – Tim Biehl 

 

 

***** 
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SECTION 4.0 

 

MATERIALS 

 

4.1  GENERAL REQUIREMENTS 

 

This section discusses the materials involved in roadway and associated construction activities.  

Design and construction related to land disturbance and other underground infrastructure are subject 

to the policies and design criteria manuals for that specific type of facility.  Separate policies and 

design criteria are available from the City’s Engineering Department.  The materials selected have 

been chosen for their strength, durability and ease of maintenance.  All materials, unless specifically 

approved otherwise, shall be new and unused. 

 

The City hereby adopts the use of the ‘Manual of Standard Specifications’, prepared by the 

American Public Works Association (APWA), 2012 or latest version, as the primary source for 

construction specifications for its public improvements with the following exceptions: 

 

1. Section 26 56 19 Roadway Lighting – Replace APWA Section 26 56 19 with West Jordan 

Specification Section 16500. 

 

2. Section 31 05 13 Common Fill – Make the following modifications: 

 1.3 Submittals, C – Add degree of plasticity. 

 1.3 Submittals, C – Add maximum dry density and optimum moisture determination. 

 2.2 Granular Borrow, A – Revise eliminate “A-1-b, A-2-4, or A-3,”.   

 2.2 Granular Borrow - Add requirement that material shall be non-plastic, well graded, 3 inch 

maximum. 

 2.3 Granular Backfill Borrow - Add requirement that material shall be non-plastic. 

 2.7 Sand – Eliminate the existing table and include the following table in its place: 

 

 

Sieve Size 

Percent 

Passing 

No. 4 100 

No. 8 80-95 

No. 200 0-10 

 

 2.8 Gravel, B.2. – Eliminate the Pea Gravel table.  Pea gravel is not allowed. 

 

3. Section 31 05 19 – Geotextiles – Replace APWA Section 31 05 19 with UDOT Specification 

02075. 

 

4. Section 32 11 23 Crushed Aggregate Base – Make the following modifications: 

 1.6 Acceptance .B.2. – Eliminate this item including the table regarding “Pay Factors”. 

 

5. Section 32 12 05 – Asphalt Concrete  

 1.4B5 Submittals – Make the following modifications – Virgin asphalt binder percentage, 

RAP asphalt binder percentage, dust to binder ratio, tensile strength ratio (moisture 

sensitivity), stability, flow, and voids in the bituminous mix. 
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 1.4E Submittals – Daily plant printout. 

 1.6C Acceptance – Remove pay factors and replace with – Remove and replace defective 

material at City’s discretion, with no additional cost to the City. 

 2.1 Asphalt Binder – Remove and replace with – Use Performance Grade Asphalt Binder 

(PGAB) – PG64-28 for local streets and PG64-34 for Arterial and Collector Streets. 

 2.4 A3 b2 Mix Design Additives – Remove 

 2.4 A3 b3 Mix Design Additives – Remove 

 2.5 C4a Hot Mix Temperature in transport vehicle – Remove and Replace with- Hot Mix:  

325 deg F maximum. 

 

6. Section 32 12 06 – Superpave . Make the following moddifications. 

 1.4B9 Submittals –VMA calculation that uses Gsb(dry) is required to design mix. 

 1.4E Submittals – Daily plant printout required. 

 1.6C Acceptance – Remove pay factors and replace with – Remove and replace defective 

material at City’s discretion, with no additional cost to the City. 

 2.1 Asphalt Binder – Remove and replace with – Use Performance Grade Asphalt Binder 

(PGAB) – PG64-28 for local streets and PG64-34 for Arterial and Collector Streets. 

 2.4A3b2 Mix Design Additives – Remove 

 2.4A3b3 Mix Design Additives – Remove 

 

7. Section 32 12 16 Plant-Mix – Asphalt Paving – Make the following modifications: 

 1.3 Submittals. A.6. – Add the following as Item No. 6: “Notice to affected businesses, 

residents and property owners.  A copy of the Notice is to be given to the City’s Engineering 

Department along with a list of who the Notice was sent to.” 

 1.5 Weather. A. – Revise to include prior to the first word: “Placement of materials after 

November 1
st
 or prior to April 1st are subject to the approval of the City Engineer.  Situations 

and weather conditions may also be such that even prior to November 1
st
, that the ability of the 

Contactor to adequately construct a facility may result in the City Engineer directing that the 

construction stop until further directed.” 

 1.5 Weather A1 - Remove and replace with –Do not pave until the air temperature in the 

shade and the roadway surface temperature are above 50 degrees F.  

 1.5 Weather B Moisture – remove and replace with - Do not place on frozen base, during 

inclement weather or when inclement weather is threatening or imminent.  No paving 

allowed when 50 percent or more chance of any kind of precipitation or when determined by 

Engineer.  

 1.7 Acceptance. A2. – Eliminate this entire reference.  

 1.7 Acceptance. A3. – Eliminate this entire reference. 

 1.7 Acceptance. C1a. – Remove and replace with – Hot Mix, 325 deg F. 

 1.7 Acceptance. E – Remove pay factors and replace with – Remove and replace material not 

meeting compaction requirements at City’s discretion, with no additional cost to the City. 

 1.7 Acceptance F - Remove pay factors for thickness and replace with –deficiency of any 

sublot under 0.25” requires additional material to be placed, with no additional cost to the 

City. 

 3.1 Construction Equipment – Add paragraph D. – Shuttle Buggy:  Use of a shuttle buggy 

will be required when paving arterial (Class IV) streets. 



Section 4.0                                                                                                                                          Materials 

______________________________________________________________________________________ 

 
03/09/16                                                                                                              ROAD & BRIDGE 

             4-3                         POLICIES & DESIGN CRITERIA 

MANUAL 

 

 3.2 Preparation B – No paving without an approved written quality control plan. For 

placement during cold weather (< 70 degrees F ambient temperature) provide a cold weather 

paving plan.   Quality Control Plan minimum requirements: 

1. Procedures to verify and demonstrate target density anywhere on the pavement according 

to standards 

2. Procedures to develop and maintain rolling patterns 

3. Define Quality Control testing procedures, sample location and frequency determination 

procedures, equipment to be used 

4. Verify density by using either cores or density gauge testing with gauges that are 

correlated to cores or with significant off-set to provide the best possibility of meeting 

density requirements (see following attachment).  

5. Provide asphalt mix design testing by the asphalt plant QC agency and a copy of the 

daily plant printout by a certified HMA plant.  

6. Note the compaction equipment the contractor intends to use.  

7. Obtain the Rice value that will be used either from the plant or the contractor. (Note who 

is providing the Rice value). 

8. Have gauge prepared for density testing at the time paving is begun. (Thin lift gauges are 

preferable to standard density gauges however they are not required. If there is no 

calibration to set an offset the offset should be at zero. Densities should be performed to 

½” to 1” less than the lift thickness if the gauge has a thickness setting. 30 second tests 

are usually adequate for QC readings however longer tests provide more accurate 

information.) 

9. Check the temperature of the mix behind the paver periodically. (Variation in mix 

temperatures are common and changes in temperature will affect the amount of 

compaction effort required. If the temperature changes more than 10 to 20 degrees the 

roller operators and/ or the foreman should be notified so that adjustments can be made. 

It is a good idea to record a few of the temperature readings through the day.) 

10. Perform density tests on the first rolling to set the rolling pattern. (Often the roller 

operators have a good understanding of what they need to do. The QC person informs 

them of the densities they are achieving so that adjustments can be made. The QC 

technician should record values in different locations so that the entire rolling operation 

is verified. Common errors include having the roller ride on the curb on too many passes 

without rolling inside the curb leaving an area of low density from the curb to the center 

of the roller width; not having the roller ride 6”-12” over unbound edges resulting in low 

density at the edge; and the QC technician performing their tests in the center of the pass 

where the rollers overlap recording a misleading high number not representative of the 

surrounding area.) 

11. Perform routine density tests to verify that the contractor’s efforts continue to achieve 

the desired density. (If the densities are not consistent the technician should discuss the 

results and the contractor’s practices with the foreman. Note any changes in the 

conditions and the rolling operation. Changes that will affect the mat density include the 

distance the rollers are behind the paver, speed of the rollers, ambient and mat 

temperature changes and timing of the delivery trucks. The QC technician provides 

information for the foreman to act upon.) 

12. Record densities scattered across the width and length of the paving. (Densities taken as 

the final record should be taken after the final roller is finished and the mat has cooled 

reasonably- below 200 degrees. The technician should record a density every 100- 200’ 
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along the length of the paving pass and the readings should be scattered across the width 

of the mat, not just along the sweet spot down the center of the pass. Densities are not 

typically performed within 1’ of the edges of the paving or in the immediate vicinity of 

manholes and other obstructions.) 

13. Perform coring as required by the QC plan. (Core locations must be chosen in a manner 

that ensures they are representative of the entire mat. Note who marks out the core 

locations. Perform density tests with the nuclear gauge at the core locations prior to 

coring so that results can be compared and gauge correlation and offset can be 

established. Core the entire depth of the mat. Mark the core number and location. Fill the 

core hole with either hot mix or cold patch material. The material must be compacted 

and finished to just above the surface of the adjacent asphalt.)  
 

8. Section 32 17 23 Pavement markings – Replace APWA Section 32 17 23 with UDOT 

Specification Sections 02765, and 02768. 
 

 

This adoption includes any supplements issued by the APWA changing the original document.  

Exceptions to this adoption are those construction specifications included in individual ‘Policies & 

Design Criteria Manual(s)’ for various public infrastructure.  These specifications will be considered 

‘primary sources’ and will override those included in the ‘APWA Manual of Standard 

Specifications’.  This applies to both private development projects as well as City Capital 

Improvement Projects (CIP).  In the case of CIP projects, the Contract Documents take precedence 

over any other documents. 

 

Where applicable, American Society of Testing Materials (ASTM), American Association of State 

Highway Transportation Officials (AASHTO) or other standards have been referenced and it shall be 

the responsibility of the developer/engineer/contractor to be familiar with those standards to insure 

compliance.  Titles corresponding to the specific numbers are given in the reference section of the 

standards. 

 

In some instances, particular manufacturers and product names have been mentioned as being 

approved.  Other products may also meet the requirements, but must be first approved in writing by 

the City Engineer.  One factor, which may be considered by the City Engineer in any consideration of 

other products, is the need for some degree of standardization. 

 

If at any time the Engineering Department believes that the use of a specific product must either be 

halted or changed, the City Engineer has the authority to make the change providing the decision is 

based upon an engineering, performance or maintenance evaluation.   

 

4.2  TESTING AND FINAL ACCEPTABILITY OF MATERIAL 

 

The Engineering Department will require such tests and certifications as deemed necessary to show 

the specified materials have been employed.  Notwithstanding prior factory or yard inspections, the 

City Engineer shall have the right to reject any damaged or defective materials found on the job and 

order its removal from the site.  Further information on testing is contained in the ‘Private 

Development Construction Inspection Manual’. 
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4.3  UTILITIES MATERIALS (Trench Zone) 

 

Please refer to the following policies & design criteria manual for the appropriate utility to specify 

materials: 

 

A. Culinary Water Policies & Design Criteria Manual 

B. Land Disturbance Policies & Design Criteria Manual 

C. Stormwater Policies & Design Criteria Manual 

D.  Secondary Water Policies & Design Criteria Manual 

E. Landscape & Irrigation Policies & Design Criteria Manual  

 

4.4  GENERAL ROADWAY CONSTRUCTION 

 

As indicated above, the City has adopted the ‘APWA Manual of Standard Specifications’, prepared 

by the American Public Works Association (APWA), 2012 or latest version, as the primary source 

for construction specifications for its public improvements.  Unless otherwise indicated in this, or 

other ‘Policies & Design Criteria Manual(s)’, or in the case of CIP projects, their Contract 

Documents, these ‘APWA Manual of Standard Specifications’ shall apply. 

 

4.5   STREET LIGHTING 

 

A. General – This work includes the materials and installation of street lighting systems.  The 

Engineer shall design City street light systems using the following technical specification 

sections for items involving street signage and markings: 

 

1. Section 16500 – Residential Roadway Lighting System 

 

4.6  STREETSCAPE AND LANDSCAPING 

 

A. General – All streetscape and landscaping shall be done in accordance with the City’s ‘Streetscape 

Master Plan’ dated November 1990 or the most current version.  The streetscape plan has been 

developed by the beautification committee to provide guidelines for the selection, arrangement, and 

management of street tress along public rights-of-way in the City.  A full copy of the master plan is 

contained in Appendix E.   The Engineer shall design City’s streetscape and landscaping using the 

following technical specification sections: 

 

1. Section 02811 - Landscape Irrigation System 

 

******* 
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