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DEPARTMENT OF TRANSPORTATION
STATE OF GEORGIA

INTERDEPARTMENT CORRESPONDENCE

STP00-0012-01(107) OFFICE: Engineering Services
CSSTP-0009-00(164), Cherokee County

P. 1. Nos.: 632790 & 0009164

SR 20 Widening and Truck Climbing Lanes DATE: February 17,2009

Ronald E. Wishon, Acting Project Review Enginecr%{/‘l/

Kent L. Sager, District Engineer
Attention: DeWayne Comer, Project Manager

IMPLEMENTATION OF VALUE ENGINEERING STUDY ALTERNATIVES

Recommendations for implementation of Value Engineering Study Alternatives arc
indicated in the table below. Incorporate alternatives recommended for implementation

1o the extent reasonable in the design of the project.

SR 20 Widening from 1-575 to CR 288/Scott Rd. — CSSTP-0009-00(164),

P1 No.0009164

4948-B retaining wall |

| for wall number one.

394,766 \

retaining wall for wall number I
one.

| ALT - ‘ Savings PW o ‘_—_1
| No. Description | &LCC Implement Comments ’.
ROADWAY (RD) ‘1[
| Use a single multi-use | The project limits are within a '
RD-6 | trail in lieu of bike $410,633 No section that is on the Statewide |
l lanes/sidewalk. Bicycle Plan.
e The additional $595.974
' Uses™ eidevalks in ;?P;) ;09 savings was in commercial
RD-7 I'se ¢ ;‘, e.\;?“__rs“: Avjtﬁ‘ai= Yes ROW which will not change
RS Sl $lfi| 835 due to the coordination with the
? | developer and City of Canton. !
: i l MSE walls offer savings but
})’; c\;}iﬁ :;a”l;:ehg; | Proposed= impacts historic property |
| RD-11 ST;i) 4948 Bpr 1aini:= $29,391 v boundaries. By using the 4948-
S Rt w‘ 1 ne| b & Actual= ‘ & C wall instead of 4948-B wall,
! ARG | $39.600 a savings of $39.600 is I
one, | akl
. | realized, -
e iesetponet | | s |
RD-12 | in place GA STD ;l X implementing GA STD 4849-C |
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SR 20 Truck Climbing Lanes — STP00-0012-01(107), P1 #632790

: T Savi
"]\\I{')T . Description ! Saznf(szgw % Implement Comments
TRUCK CLIMBING LANES (TCL)
| According to HCM 2000, the
i optimal passing lane {ength for
TR . +700 pc/h is 1-2 miles. The
Hae B.'f'l’ ectional. | VE pr]:aposal is two-1.000 foot
TCL-3 o???ilf}:’c ﬁ"me;in':’ eU 1 $508 462 No long passing lanes and the
fondd & original design calls for one-1.6
| ' . mile long passing lanc, The
; | project flow rate in 2031 will
'. ' be 1.850 pe/h.
| Do not realign Water l Right of Way has ?‘Te“d-"’ b?('tn
TCL-4 Tank Road $67,948 No | purchased and additional utility
' impacts would occur.
. Construction is necessary to
F{educe B r?ac:' provide intersection sight i|
TCL-5 g:)%r;:;";:zlzfd old $59.073 No distance and to meet the new |
Orange Mill Road mainline pavement profile ;»
' ' which is to be lowered.
According to AASHTO, the
ey idea! design is to exFend the
. enstbound twoslane passing lane to a point beyond
| TCL-7 | section at Sta $247,342 No thmsrast.afiievedtion) duive.
' O 1105400 in Waiief SR The VE team is terminating the
lane at a crest vertical curve
Sta. 3120+00. . . . i g
i prior to the highpoint of the
roadway.
Coordinate in future
with urban design to Desian
TCL-9 | prevent construction S bt 5 Yes This will be done.
of items which will be | >UBESSHY!
| obsolete. |
TCL- Use MSE tNa‘Il in lieu P;F;(EE?_ o |
; of poured in place GA — Yes This will be done. |
14 Standard Actual= :.
) ‘ $37.947 !
TCL- Use modular block See above. Already l
19- wall in lieu of poured $85,993 No implementing MSE wall for !
- in place GA Standard. wall number one above. :
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TRUCK CLIMBING LANES (TCL) Continued

| | pg. 244, Criterion 3 is satisfied
which justifies a Truck
Climbing Lane (TCL). Also
according to AASHTO, the
$737,311 No addition of TCL can defer total
| roadway reconstruction for
many years or indefinitely. The
LOS / Delay with the TCL is

. . “E" { 1.85 min. and “F"/ 2.31
min. without the TCL.

] l ‘ According to AASHTO 2004,

TCL- | Delete westbound
16 Truck Climbing Lane.

Right of Way has already been |
' ‘ purchased. The VE proposal 1
would reduce the TCL length
Shorten the beginning ~ | from 1.0 mile long o 0.9 mile |
of the eastbound $38.,704 ‘ No | long which is less than the ‘
! Truck Climbing Lane. | optimum design of 1 -2 miles

for a flow rate of +700 pe/h.

TCL-
17

i

| The project flow rate in 2031 is
. | 1,850 perh.

A mecting was held on January 26, 2009 to discuss the above recommendations.
DeWayne Comer, Joseph Ciavarro, and Kerric Primus with District 6 Design and Ron
Wishon and Douglas Fadool with Engineering Services were in attendance. Additional
information was provided by the Project Manager on January 27 and February 3 and 13.
2009.

The results above reflect the consensus of those in attendance and those who provided
input.

Approved: CD&Q'Q Mﬂ Date: Z/H/bj

Gerald M. Ross, P, E., Chief Engincer

REW/DMF

Attachments
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DEPARTMENT OF TRANSPORTATION

STATE OF GEORGIA

INTERDEPARTMENT CORRESPONDENCE

FILE: STP00-0012-01(107) and OFFICE: Cartersville
CSSTP-0009-00(164) in Cherokee County
PI No.: 632790 & 0009164
SR 20 Widening and Truck Climbing Lanes DATE: December 18, 2008
Revision Date: January 30, 2009

FROM: Kent L. Sager, District Engineer

TO: Gerald Ross, P.E., Chief Engineer

SUBJECT: VE Study Responses
SR 20 Roadway Widening, CSSTP-0009-00(164), P1 0009164; SR 20 Truck Climbing
Lanes, STP00-0012-01(107), PI 632790 in Cherokee County

This project memorandum has been prepared as a response to the VE Study Recommendations for the
referenced projects. For these projects, a VE Study was held on October 28-31, 2008. The VE Study
Report of findings and recommendations was prepared and distributed by PBS&J’s Value Management
Team on November 14, 2008, This report was received by District 6 Road Design Office on November 18,
2008. A summary of the study recommendations with back up calculations were contained in this report.
We have reviewed the comments and offer the following responses to these recommendations:

SR 20 Widening from I-575 to CR 288/Scott Rd. - CSSTP-0009-00(164), PI No. 0009164

Alternative No. RD-6

Recommendation: Use a single multi-use trail in lieu of bike lanes/sidewalk for a cost savings of $410,633.
Response: The existence of the bike lane was planned in coordination with the city of Canton surrounding
the new ‘Canton Marketplace’ shopping center which is being built on the south side of the project between
stations 1000400 and 1025+00. Sidewalks one both sides of the roadway and bike lanes are included as part
of the developmental plan surrounding the new project. Furthermore, AASHTO generally recommends
against using shared use paths adjacent to the roadway because of an increased crash rate with turning
vehicles. For this reason, the State Bicycle & Pedestrian Coordinator is also in favor of maintaining the bike
lane design.
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Alternative No. RD-7

Recommendation: Use 5’ sidewalks in licu of 8’ sidewalks for a cost savings of $737,809.

Response: The original design inclusion of 8 sidewalks with 15" shoulders was part of the design
coordination with the city of Canton on the ‘Canton Marketplace’ development. However, with further
investigation, we have decided to use the alternative suggested and use 5’ sidewalks in lieu of 8" sidewalks.
With this change in sidewalk width we’re able to have an approximate savings of $141,835.

The additional $595,974 savings suggested in the Alternative Recommendation was in commercial Right-of-
Way which will not change do to the coordination with the developer and the City of Canton.

Alternative No. RD-11

Recommendation: Use MSE wall in lieu of poured in place GA STD 4948-B retaining wall for a cost savings
of $29,391.

Response: While the GDOT Department of Bridge Design is in agreement that the MSE wall would be

more economical (approximate savings: $30,000), the purpose of the wall through this stretch of the project

is to prevent violation of a historical property on the north side of the project. Thus, the depth of the MSE
wall would undermine that historical boundary. However, further inspection of the wall design by Bridge
Design has shown that the correct wall standard to be used would be GA STD 4948-C instead of the shown
4948-B. The change in GA STD will have an approximate savings of $39,600.

Alternative No. RD-12

Recommendation: Use modular block wall in liew of poured in place GA STD 4948-B retaining wall for a
cost savings of $94,766.

Response: As was expressed in the response to Alternative RD-12, the wall type cannot be changed to a
type with greater depth due to historical considerations. However, the original wall design is being reviewed
afier discussion with the Bridge Department to ensure proper design.

SR 20 Truck Climbing Lancs - STP00-0012-01(107), PI No. 632790 in Cherokee County

Alternative No. TCL-3

Recommendation: Use Bi-directional “passing lanes” in lieu of truck climbing lanes for a cost savings of
$508,462.

Response: According to the Highway Capacity Manual 2000, passing lanes on two-lane highways range in
the lengths of 0.186 to 3.1 miles. The optimal lengths for passing lanes range from 0.5 10 2.0 miles
depending on the traffic flow rate. The Directional Flow Rate along SR 20, projected at 1850 pc/h in 2031,
is above the 700 pc/h for an optimal passing lane length of 1.0 to 2.0 miles long. The recommendation listed
above suggest to construct passing lanes of 1,000-ft long with a 300-ft taper at the beginning and a 600-1t
taper at the end at key locations in both directions. This alternative does not meet the optimal passing lane
length according to the HCM 2000. Reference attached Appendix A (Highway Capacity Manual 2000:
Chapter 12; pg 12_18)

Alternative No. TCL-4
Recommendation: Do not realign Water Tank Road for a cost savings of $67,948.
Response: Looking into this issue. We are waiting on the depth of the valves in the area to be located.
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Alternative No. TCL-5

Recommendation: Reduce side road improvements of Cotton Road and Old Orange Mill Road for a cost
savings of $59,073.

Response: The realignment of CR/195 Cotton Rd and CR/238 Old Orange Mill Rd are a result of a sight
distance issue which has lowered the profile along SR20/Cumming Hwy. This lowering of the profile grade
on SR 20 makes a need to realign the profiles of both intersections to coincide with the proposed profile
grade along SR 20.

Alternative No. TCL-7

Recommendation: Terminate the east bound two-lane section at Sta. 3105+00 in lieu of Sta. 3120+00 for a
cost savings of $247,342.

Response: According to the AASHTO Green Book, the ideal design is to extend a climbing lare to a point
beyond the crest (crest high point is at Sta. 3111492.51), where a typical truck could attain a speed that is
within 10 mph of the speed of the vehicles with a desirable speed of at least 40 mph. Additionally,

shortening the length of the climbing lane will reduce the passing opportunities of other vehicles around
slower truck traffic and substantially increase traffic platooning along this section of SR 20. Reference
attached Appendix B (AASHTO Green Book 2004 Edition: Chapter 3 Elements of Design; pg 246)

Alternative No. TCL-9

Recommendation: Co-ordinate with future urban design to prevent construction of items which will be
obsolete.

Response: The District office has communicated with the consultants of the future project to help them
coordinated with our design.

Alternative No. TCL-14

Recommendation: Use MSE wall in licu of poured in place GA Standard for a cost savings of $41,221.
Response: The Office of Bridge Design has reviewed the VE Study and has recommended constructing a
MSE wall for Wall 1 at Sta. 2087+00 to 2088+00 (SR 20) due the height of the wall. However, Bridge
Design would not recommend constructing a MSE wall for Wall 2 at Sta. 71+75 to 72+75 (Beavers Rd)
since the wall is only about 4 feet high and is proposed as a standard gravity wall. Reference attached
Appendix C (Cost Worksheet for savings on Wall 1).

Alternative No. TCL-15

Recommendation: Use modular block wall in lieu of poured in place GA Standard for a cost savings of
$85,993.

Response: The Office of Bridge Design has reviewed the VE Study and has recommended constructing a
MSE wall for Wall | at Sta. 2087+00 to 2088+00 (SR 20) due the height of the wall. However, Bridge
Design would not recommend constructing a MSE wall for Wall 2 at Sta. 71+75 to 72+75 (Beavers Rd)
since the wall is only about 4 feet high and is proposed as a standard gravity wall.

Alternative No. TCL-16

Recommendation: Delete West Bound Truck Passing Lane for a cost savings of $737,311.

Response: With the current high traffic volume and the congestion of slower moving trucks along the
existing SR 20 corridor, the need for relief justifies the truck climbing (passing) lanes to increase capacity
and also improve safety. According to AASHTO, Criterion 3 is justified if the LOS of E or F exists along a
two-lane highway. Reference attached Appendix D (LOS Report). Additionally, AASHTO states that on
some two-lane highways, the addition of climbing lanes could defer reconstruction for many years or
indefinitely. Climbing lanes could make a two-lane highway operate efficiently, whereas a much costly
multilane highway would be needed.
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Alternative No. TCL-17

Recommendation: Shorten the beginning of the East Bound Truck Passing Lane for a cost savings of
$160,533.

Response: Shortening the length of the climbing lane will reduce the passing opportunities of other vehicles
around slower truck traffic and substantially increase traffic platooning along this section of SR 20. The
optimal lengths for passing lanes range from 0.5 to 2.0 miles depending on the traffic flow rate. The
Directional Flow Rate along SR 20 is above the 700 pc/h for an optimal passing lane length of 1.0 to 2.0
miles long. The recommendation listed above suggests shortening the passing lane to approximately 0.8
miles. This alternative does not meet the optimal passing lane length according to the HCM 2000.
Additionally, the GAB-10” Inc. Mat’l on the Cost Worksheet has the original estimate at $260,076. It
should be 7,467 sy X $20/unit = $149,340 for an above cost savings of $38,704. Reference attached
Appendix A (Highway Capacity Manual 2000: Chapter 12; pg 12_18)



Appendix A

Highwa y Ca,da::’{y Ma nual 2000

Chapter 12 - Highway Concepts
Two-Lane Highways

EXHIBIT 12-11. DEFAULT VALUES FOR PERCENTAGE OF NC-PASSING ZONES

_  TemdnType No-Passing Zones (1)
Level 20
Rolling 50
Vbuntainous 80

Base FFS

The base FFS for a two-lanc highway is obscrved at basc conditions and ranges from
70 to 110 knv'h, depending on the highway's characteristics
Length of Passing Lane

Passing lanes on two-lane highways range in length from 0.3 to 5.0 ki (8).
Research has shown that the optimal lengths for passing lanes yange from 0.8 to 3.2 km.
depending on the wraftic flow rate, as shown in Exhibit 12-12.

EXHIBIT 12-12 OPTIMAL LENGTHS OF PASSING L ANES

Directional Flaw Rate (pch) i Optimal Passing Lane Length (km)
i et S - B S A
20 ' >080-1.20 05 e - A P
40 i 120180 € TImide = /= i1
=700 >1.60-320 [oasre - L.

Source: Harwood and St John (8).

Length of Analysis Period

Refer to the description of the length of analysis period under the required data and
estimated values for multilane highways.

PHF

When feasible, the PHF should be determined from local fickd data. H field data are
not available, the factors presented in Exhibit 12-9 may be used for two-way and
directional two-lane highway unalysis. In general, lower PHFs are typical of rural or
oft-peak conditions, but higher PHFs are typical of urban or suburban peak-hour
conditions. Decfault PHF values of 0.8% for rural arcas and 0.92 for urhan areas may be
used in the absence of local data.

Direclional Split

Directional distribution is defined as 50/50 for base conditions. Most dircctional
distributions on rural two-lane highways range from 50/50 to 70/30. On recreational
routes, the directional distribution may be as high as 80/20 or more during holiday or
other peak periods. Exhibit [2-13 lists default directional splits that may be used if field-
observed data are not available.

EXHIBIT 12-13 DEFAULT VALUES FOR DIRECTIONAL SPLIT ON TWO-LANE HIGHWAYS

e Yype . DireconalSplit
Rural Highways 60/40
Urban Highways 6040
Recreationsl Highways 80,20

Percentage of Heavy Vehicles

The local HPMS may be used to obtain local intormation on the percentage of heavy
vehicles by facility and arca type. When estimates of the tratfic mix are not available,

[2-18



APPENDIX B

AASHTO—Geometric Design of Highways and Streets

The HCM (14) provides additional details and worksheets to perform the computations
needed for analysis in the preceding criteria. This procedure is also available in computer
software, reducing the need for manual calculations.

" Because there are so many variables involved that hardly any given set of conditions can be

properly described as typical, a detailed analysis such as the one described is recommended
wherever climbing lanes are being considered.

The location where an added lane should begin depends on the speeds at which trucks

- approach the grade and on the extent of sight distance restrictions on the approach. Where there
are no sight distance restrictions or other conditions that limit speeds on the approach, the added
lane may be introduced on the upgrade beyond its beginning because the speed of trucks will not
be reduced beyond the level tolerable to following drivers until they have traveled some distance
up the grade. This optimum point for capacity would occur for a reduction in truck speed to
60 km/h [40 mph], but a 15 km/h [10 mph] decrease in truck speed below the average running
speed, as discussed in the preceding section on “Critical Lengths of Grade for Design,” is the

_ most practical reduction obtainable from the standpoint of level of service and safety. This 15-
lan/h [10-mph] reduction is the accepted basis for determining the location at which to begin
climbing lanes. The distance from the bottom of the grade to the point where truck speeds fall to
15 Jm/h [10 mph] below the average running speed may be determined from Exhibit 3-55 or
Exhibit 3-59. Different curves would apply for trucks with other than a weight/power ratio of
120 kg/kW [200 Ib/hp]. For example, assuming an approach condition on which trucks with a

- 120-kg/kW [200-1b/bp] weight/power ratio are traveling within a flow having an average running
speed of 110 km/h [70 mph], the resulting 15-km/h [10-mph] speed reduction occurs at distances
 of approximately 175 to 350 m [600 to 1,200 ft] for grades varying from 7 to 4 percent. With a
downgrade approach, these distances would be longer and, with an upgrade approach, they would
be shorter. Distances thus determined may be used to establish the point at which a climbing lane
should begin. Where restrictions, upgrade approaches, or other conditions indicate the likelihood
of low speeds for approaching trucks, the added lane should be introduced near the foot of the

grade. The beginning of the added lane should be preceded by a tapered section with a desuable
taper ratio of 25:1 that should be at least 90 m [300 ft] Iong

The ideal demgrn is to extend a climbing lane to a point beyond the crest, where a typical
truck could attain a speed that is within 15 km/h [10 mph] of the speed of the other vehicles with
a desirable speed of at least 60 km/h [40 mph]. This may not be practical in many instances

because of the unduly long distance needed for trucks to accelerate to the desired speed. In such
* situations, a practical point to end the added lane is where trucks can return to the normal lane
without undue interference with other traffic—in particular, where the sight distance becomes
. sufficient to permit passing when there is no oncoming traffic or, preferably, at least 60 m [200 ft]
beyond that point. An appropriate taper length should be provided to permit trucks to return
smoothly to the normal lane. For example, on a highway where the passing sight distance
becomes available 30 m [100 fi] beyond the crest of the grade, the climbing lane should extend
90 m [300 f] beyond the crest (i.e., 30 m [100 ft] plus 60 m [200 ft]), and an additional tapered
section with a desirable taper ratio of 50:1 that should be at least 180 m [600 ft] long.
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APPENDIX C

COST WORKSHEET

ALTERNATIVE NO: TCL-14

DESCRIPTION:

Estimate in using MSE Wall in-lieu of poured-in-place GA Std 4948-B Retaining Wall No. 1

CONSTRUCTION ITEM

ORIGINAL ESTIMATE

PROPOSED ESTIMATE

NO. OF NO. OF
ITEM UNITS UNITS COST /UNIT TOTAL UNITS COST / UNIT TOTAL
Class B Rtg Wall Concrete cY 121.75 $673.25 581,968 o $673.25 S0
MSE Walls (10 - 20 ft high) SF 0 544,88 S0 900 $44.88 $40,392
Coping LF 0 $70.79 s} 100 $70.79 57,079
Sub-total 581,968 547,471
Mark-up at 10.00% 58,197 54,747
TOTAL $90,165 $52,218
Estimated Savings $37,947




Directionsl Appendix D Page 1 of |
DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET
(Faneral Information Site Information
Analyst Kerric Primus Highway / Drrecton of Trave SR 20
Agency or Company D€ Road Design From/To
Date Ferfomed 12772009 Jurisdiction
Analysis Time Period Ana'ysis Year 2031
Projec: Description: P! 832730, Cherckee Co.; Truck Climbing Lanes (Westhound)
Input Data
""""""""""" $ Shewlrwidh ] . .
YT pr Class | hghway Ciass |l highway
— Lane widih T T Terrain " Level Rolling
it Grade Length mi Lp/down
_____________ ; _Sj“ﬂbﬁr:".j‘ll s 1 Peak-hour factor, PHF 1.00
No-passing zone 0%
Segment longth mi Sunes Flar T St % Trucks and Buses , P, 12%
% Recreational vehicles, P %
Analysis direction vol., V, 1850veh/h ;:m“ i R o
Iopposing direction vol., V, 1540venin

Average Travel Speed

Analysis Direction (d} Opposing Direction (0)
Passanger-car equivalents for trucks, Ey (Exhibit 20-8 or 20-15) 1.5 1.5
Passangar-car equivalents for RVs, Eg (Exhibit 20-9 or 20-17) 1.1 1.1
Heavy-vehicle adjustment factor, =1/ {1+ PpE1)+Pa(Eg-1) } 0.940 G.940
Grade ad|ustmant factor 1, g (Exhibit 20-7 or 20-13) 0.99 0.99
Directional flow rate?, v (peh) v=V/(PHF*L,* 1) 1583 1655
FreeFlow Speed ‘rom Fiald Measurement Estimated Free-Flow Speed
Base free-flow speed®, BFFS, 45.0 mith
Field measured speed?, S, mih R o ik
Ad]. for lane width and shoulder width,? f 5(Exh 20-5) 0.0 mith
Observed vouma3d, V, veh/h :
) Adj. far access points?, f, (Exhibit 20-5) 28 mim
Free-flow speed, FFS,; FFS=Sp, +0.0077T6(V/ 1, ) mifh :
; s Free-fow speed. FFS, (FSS=BFFS-f ;- 42.3 mith
Adjustment for no-passing zones, f,, (Exhibit 20-18) 0.0 mith
Average travel speed, ATS=FFS5-0.00776v 1, 14.0 mvh
Percent Time-Spent-Foliowing
Analysis Direction (d) Coposing Direction (o)
Passanger-car aqulvalents for trucks, E¢Exhibit 20-10 ar 20-16) 1.0 1.0
Passenger-car equivalents for RVs, Eg (Exhibit 20-10 or 20-16) 1.0 1.0
[Heavy-vehicle adjustment factor, f,,,=1/ {1+ PHE~1}+Pg(Eq-1) ) 1.000 1.000
Grade adjustment factor!, ; (Exhibit 20-8 or 20-14) 1.00 1.00
Directional flow rate?, v{pch)=V/(PHF'f* fg) 1850 1540
|Base percent tima-spant-oliowing*, BPTSF(%)=100(1-e™4" ) 94.3
Adj. for no-passing zone, f, (Exhibit. 20-20) 55
Percent time-spent-following, PTSF(%|=BPTSF+f 97.3 |
Level of Service and Other Performance Measures
Lewvel of service, LOS (Exhibit 20-3 cr 20-4) F
Volume to capacty ratio, vic=V f 1,700 117
Peak 15-min veh-miles of travel, VMT . (veh- mi)=0.25L(V/PHF 1018
Peak-hour vehicle-miles of Iravel, VMTg(veh- mi=V"L, 407
Peak 15-min total travel time, TTg(veh-h)=VMT/ATS 72.8

Notes

1. If the highway is extended segment (level) or rolling terrain, 1G=1.0
2. ITvvgor v,) >=1,700 pc/h, terminale analysis—the LOS Is F.

3. For tha analysis direction only.
4, Exhibk 20-21 provides factors a and b,

5. Use aternative Equation 20-14 if some trucks operate at crawl speeds on a specific downgrade.
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Directional Passing Lane Appendix D Page 1 of |

DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET WITH PASSING LANE WORKSHEET

General Information Site Information
Ana yst Kemic Primus Highway of Travel SR 20
Agency or Company L6 Road Design FromiTa
Date Performed 1272009 Jurisdiction
Anatysis Time Peariod Analysis Year 2031
Project Description:  Pf 632790, Cherokee Co.; Truck Climbing | anes (Westhound)
Input Data
Class lhighway | Class Il highway
-— Dgpesing direction -
— Analysia direction o

Ly Lpl 1--:Jrv L
L_: | S Noathe by

Tcta! length of analysis segment, L, ( m() 22

Length of two-lane highway upsteam of the passing lane. L, [ mi) 6.3

Length of passing lane including tapers , Loy ( mi} 18

Average travel speed, ATS, (from Direciional Two-Lane Highway Segment Worksheet} 140

Percen| time-spent-following, PTSF 4 (from Directional Two-Lane Highway Segment Wotksheet) 9r.3

Level of service!, LOS, {from Directional Two-Lane Highwey Segment Worksheet) F

Average Trave! Speed

Downstream length of two-lane highway within effective length of passing lane for average o
travel speed, L, { mf) {Exhibit 20-23) L
Length of twe-lane highway downstraam of effective length of the passing lane for avg
travel speed, Ly { mi) Ly=L-{L L+ Ly,)

Adj. factor for the affect of passing lane on average speed, f; (Exhibit 20-24) INF

-L6o

Average lravel speed including passing lane?, ATS, = (ATS," L,} ML (LT (2ly
(1+1.)))

Percent Time-Spent-Following

Downstream length of two-lane highway within effective length of passing lane for percant
jiime-spent-folowing, Ly, { mi)Exhibit 20-23)

ILength of two-lane highway downstream of effective length of the passing lane for percent-
time-foliowing, -3.50 |
Le (M=l Ly Loo)

Ad). ‘actor for the affect of passirg lane on percent time-spent-following, f.(Exhibit 20-24) 062

153

160 |

Percant time-spent-following including passing lane?, PTSF (%)
PTEF = PTSF | L Lyl H{ 1,020 W,
Level of Sarvice and Other Performance Measuros!

654

Level of service including passing lane LOS  (Exhibt 20-3 or 204)

m

Paak 15-min total traval ime, TTyslveh-h)  TT = VMT JATS,, a6 i
[Notes

1.1 LOS=F, passing lane analysis carnol be parformed,

2. 1Ly <0, use alternative Equalion 20-22.

3. fLy<0 use alternatve Equation 20-20,

4, wfe, VMT ;g and VMT, are calculated on Directional Two-Lane Highway Segment Worksheet.

Copyright © 2005 University of Florida, Al Rights Reserved HCS+™ Version 5,21 Generated 2/13/200% 10:20 AM
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Directional

Appendix D

Page 1 of 1

DIRECTIONAL TWO-LANE HIGHWAY SEGMENT WORKSHEET

General Infarmation Site information
Analyst Kerric Primus Highway / Direction of Travel SR 20
Agency or Company 06 Road Design From/To
Date Perdformed 172772009 Jurisdict on
Analysls Time Period Analys|s Year 2031
Project Description: P! 632750; Chorokee Co.; Truck Climbing Lanes (Eastbound)
linput Data
““““““““““ T
- Lane widih m Class | h:ghway Ciass Il highway
—— Lang widih h Temain Level Rolling
= Tat Grade Length mi Upldown
_____________ 3 "..b.b".‘..'l";l'“_'“iith_ S h - Peak-hour factor, PHF 1.00
No-passing zone %
Segneit dencth L mi A o ot % Trucks and Buses , P; 12 %
e % Recreaticnal vehicles, P, 4%
Analysis direction vol., V 1695vehth Accesn paibis! i 7
Opposing direction val., ¥, 1500vahih
Average Travel Speed
Analysis Direction {d) Opposing Direction (o)
{Passenger-car equivalents for trucks, Ey (Exhibit 20-8 or 20-15) 1.5 1.5
Pessenger-car equivalents for RVs, Eg (Exhibit 20-9 or 20-17) 1.1 1.1
Heavy-vahicls adustment factor, f, =1/ {1+ P{E-1)+P(Eq-1)) 0.940 0.940
Grade adjustment factor 1, {5 (Exhibil 20-7 or 20-13) 0.99 0.99
Directional flow rate?, vi(pa/h) vi=V (PHF 4 1) 1822 1612
Frea-Flow Speed from Field Measurament Estimated Frea-Flow Speed
) {Basa frea-fiow speed?, BFFS, dE.0 mith
e wiapgaad s Ad). for | ‘cn’ d sh u:: idth,! £, (Exh 20-5 0.0 mif
. for lane width and shouldar width,? f, ¢{Ex L0 mi
Sl i MJ' 1 ints3, {, (Exhibit 20-5) < ) 1.8 mih
= : . for access 53, ibit 20- .8 mi
VMR, 1y, ERS S NO00C TR i ) e Fn:e fow s e':ol:FS (?35=3=:=3 Lot 43.3 mith
Adjustment for no-passing zones, f, {Exhibit 20-19) 0.0 mim HRAG, T s-fa) )
Average travel speed, ATS=FFS-0.00776v,-1,, 16.86 mith
Percent Timo-Spent-Following
Analysis Direction {d) Cpposing Direction (o)
Passangar-car equivalants for trucks, E{Exhibll 20-10 or 20-18) 1.0 1.0
Passanger-car equivalents for RVs, Eg (Exhibit 20-10 or 20-16) 1.0 1.0
Heavy-vehicie adustment factor f, =1/ (1+ PHE-11PR(E-1}) 1.006 1.000
Grade adjustment factor', {. (Exhibit 20-8 or 20-14) 1.00 1.00
Oirectonal flow rate<, v ipo/R )=V APHF " 1) 16495 1500

Base percent ime-spent-following®, BPTSF:%_}:‘.UOU-e-“-:h ) 929

Adj. for no-passing zone, [, (Exhibit. 20-20) 5.3

Parcant ima-spant-fotowing. PTSF(%)=BPTSF+ 957 |
Level of Service and Other Performance Measures

Level of service, LOS (Exhibit 20-3 or 20-4) F

Volume 1o capacity ratio, vie=V 4 1,700 7

Paak 15-min veh-miles of travel, VMT .5 (veh- mi}=0.25L,(VIPHF) 509

Peak-hour vehicle-miles of travel, VMT glveh- mij=V'L, 2034 '
Peak 15-min total travel time, TT,g({veh-h)}=VMT,/ATS 07

Notes

2.1 v{vgor v,) >=1,700 pch, terminate analysis—the LOS Is F
3. For the analysis direction only.
4. Exhibit 20-21 provides factors a and b

1. f the highway is axtended segment (level) or rolling lerrain, 1G=1.0 .

15. Use allernative Equalion 20-14 if somse trucks operate st crawi speeds on a specific downgrade.
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Directional Passing Lane Appendix D Page1of |

DIRECTIONAL TWO-L ANE HIGHWAY SEGMENT WORKSHEET WITH PASSING LANE WORKSHEET
General Information Site Information

Anatyst Kerric Primus Highway of Travel SR 20
Agency or Company D6 Road Design From/To

Date Performed 127/2009 Jurlsdiction

Analysis Time Period Analysis Year 2031

Praject Description: 21 632790: Cherokee Co.; Truck Climbing Lanes (Eastbound) |

Input Data |
Class | highway Class II nighway

-— CIpposing dircetion s

— Apalysia dircstion —

|-1| L pl Lele Ly I

.l..: '1 S Neatly Brwos

Tetal length of analysis segment, L, { 1) 12

Length of two-lane highway upstream of the passing lane. 1., { mf) L0

Length of passing lane including lapers | Ly [ mi) LI

Avermge travel speed, ATS, (from Directional Two-Lane Higinway Segment Worksheet) {6.6

Percent time-spent-following, PTSF 4 (from Direclional Two-Lane Highway Segment Worksheet) 957

Leve! of service!, LOS, (from Directianal Two-Lane Highway Segment Worksheet) F
‘Average Travel Speed

Downstream length of two-iane highway within effective length of passing lane for averaga
iravel speed, Lg, { mi) (Exibit 20-23)

Length of twc-ane highway downstream of effective length of the passing lane for avg
travel speed, L M) La=LL,tLo La) bk

Adj. factor for the effect of passing lane on average speed, f, (Exhibit 20-24) il |

170

Average travel speed ncluding passing lane?, ATS, = (ATSy" Ly} (L, tLyH{L M)+ (2L
(141,00 )

Percent lime-Spent-Following

Downstream length of twa-lane highway within effective ength of passing ‘ane for percent
|time-spentfolowing, Ly, { miXExhibit 20-23)

Length of two-lane highway downstream of affective length of the passing lane for percent-
time-following, 150
Lo ( mij=litlr Ly® Lae!
Adj. Tactor for the effect of passing 'ane on percent time-spent-following. f,,(Exhibit 20-24) .62

184

dAi

Percent time-spent-fofiowing including passing lane?, PTSF (%)
PTSF = PTSF L +Lg#f L +{(1-1 V20 VL,
Level of Sarvice and Other Performance Measuras®

504

Leve! of sarvice including passing lane LOS, [Exhibit 20-3 or 20-4) E

Paak 15-min total travei time, TTg(veh-h]  TT.5= VMT JATS, 276
Notes

1. i LOS,=F, passing lane analysis cannot be performad.

2. Ly <D, use alternalive Equation 20-22,

3. ¥ L4<D, use alternative Equation 20-20.

4. vle, VMT ., ard VMT g, are calculated on Directional Two-Lane Highway Segment YWorkshest.

Copyright & 2005 University of Florida, All Rights Reserved HCS+™ Version 5,21 Generated: 2/13/2009 10:19 AM

file://C:\Documents and Settings\kprimus\Local Settings\Temp\s2k7F.tmp 2/1342009



Time of Delay (using 2011 projected traffic)

ALTERNATIVE NO:  TCL-16

DESCRIPTION:

Delete westbound truck climbing lane an Section 2

Time of delay through the segment of SR20 from 2068+00 to 2183+00.

Based on estimated free-flow speed: {(From LOS Reports)

Base free-flow speed (BFFSsm)

Adj. for access points (fa)
Adj. for no-passing zone (f.g)
Free-flow speed (FFSq)
Average travel speed (ATS,)

s Average travel speed including passing lane [ATSy)

So calculating the time it takes to travel through the segment based on the estimated tr

the LOS Report:

2.2 miles / 0.75™/mn (45mph)
2.2 miles / 0.42™/ra (25.1mph)
2.2 miles [ 0.46™/mn (27.4mph)

Adj. for lane width and shoulder width (fis)

45.0 mi/h
0.0mi/h
2.8 mi/h
0.0 mi/h
42.2 mi/h
25.1 mi/h
27.4mi/h

= 2.93 minutes

= 5.24 minutes w/out passing lane for a delay of 2.31 minutes
= 4,78 minutes w/ passing laneforad

(ALTERNATIVE NO: TCL-17

DESCRIPTION:

Terminate eastbound two

Time of delay through the segment of SR20 from 3105+00 to 3121+C0.

Based on estimated free-flow speed: (From LOS Reports)

e Base free-flow speed (BFFSew) 45.0 mi/h
e Adj. for lane width and shoulder width (fis) 0.0 mi/h
» Adj. for access points {fa) 1.8 mifh
e Adj. for no-passing zone {fr;) 0.0 mifh
e Free-flow speed (FFS) 43.3 mifh
e Average travel speed {ATSq) 27.2 mifh
o Average travel speed including passing lane (ATSq) 30.2 mifh

$o calculating the time it takes to travel through the segment based on the estimated trave! speeds from

the LOS Report:

0.3 miles / 0.75™/win {45mph)
0.3 miles / 0.45™ /v (27.2mph)
0.3 miles / 0.50™/mn (30.2mph]

= 0.40 minutes

avel speeds from

elay of 1.85 minutes

JJane section at station 3105 in-lieu of station 3121

0.67 minutes w/out passing lane for a delay of 0.27 minutes
= 0.60 minutes w/ passing lane for a delay of 0.20 minutes
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