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PLANNING, APPROVED CONCEPT, & BACKGROUND DATA  

Project Justification Statement:   

Also known as State Route 403, I‐85 is a primary interstate corridor in northeastern Georgia connecting 

the Metro Atlanta region with Greenville, South Carolina.  Between north of SR 53/Green Street (exit 

129) and north of SR 11/US 129/Lee Street (exit 137) in Jackson County, I‐85 is currently two lanes in 

each direction and is functionally classified as a Rural Interstate Principal Arterial.  As an interstate, it is 

not listed as a designated bike route in the Statewide Bicycle Plan. For this section of I‐85, an 

improvement project was proposed and approved by the SHIP committee to be added to the 

Department’s Construction Work Program. The construction phase for this project is not listed in the 

approved FY 2012‐2015 STIP. 

Based on design traffic information approved by the Office of Planning, current year (2012) traffic 

volumes on this corridor range from 46,300 AADT to 50,700 AADT.  These volumes correspond to a Level 

of Service “B”.  Projected traffic volumes indicate a volume that ranges from 76,400 ADT to 83,800 ADT 

by the design year 2040, which corresponds to Level of Service “D”.  Level of Service “D” is considered 

unacceptable in accordance with performance measures set in the Georgia 2005‐2035 Statewide 

Transportation Plan. These traffic counts also indicate that trucks will account for up to 29 percent of 

the total volume on this section of I‐85.  Analysis of the last three years of available crash data in this 

area show that the crash rates for this section of I‐85/SR 403 were above the statewide average for 

similar classified facilities for two out of the three years.  This analysis was performed by GDOT Office of 

Planning in March 2012. 

Future traffic conditions and high truck volumes on I‐85/SR 403 through this area demonstrate a need to 

provide capacity improvements as illustrated through the future year deficient level of service.  This 

project, known as GDOT P.I. # 110630, is one of several linked projects along the corridor designed to 

improve the entirety of the I‐85/SR 403 corridor through Northeast Georgia.   The southern terminus of 

PI # 110630 is located just south of the existing SR 53 interchange.  At this location, the project is 

proposed to tie into PI # 110620 which proposes to widen I‐85/SR 403 to a total of six lanes from that 

point and proceeding south.  PI # 110620 is moving forward on a similar schedule with CST not listed in 

the 2012‐2015 STIP.  The northern terminus is located just north of the existing SR 11/ US 129 

interchange.  At this location, this project is proposed to tie into PI # 110640 which proposes to widen I‐

85/SR 403 to a total of six lanes further north; the CST phase of this project is also outside of the 2012‐

2015 STIP.  The environmental documents for both PI 110620 and 110630 have been approved.  

Based on this information, the proposed limits accommodate the primary purpose of this project, which 

is to address future congestion and improve traffic conditions on the I‐85/SR 403 corridor within Jackson 

County in Georgia. 
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Description of the approved concept:   

The approved report proposed the widening and reconstruction of I‐85 from four lanes to six lanes 
beginning just north of SR 53 and ending just north of US 129/SR 11 for a total project length of 8.0 
miles. The existing roadway consists of two lanes in each direction separated by a 64’‐0” depressed grass 
median on 7 miles of the project, with the remaining 1 mile (bifurcated section) having a 176’‐0” 
depressed grass median.  The proposed section narrows the typical 64’‐0” median with the addition of a 
new lane in each direction with paved shoulders and a barrier wall as separation.  In the bifurcated 
section of roadway, the additional lane and shoulder are added in each direction without the need for 
the barrier wall.  The approved Revised Concept Report also showed typical sections for the bridges over 
Walnut Creek, The CSX Railroad, and the Little Oconee River to be a total width of eight lanes (four in 
each direction).  The profile grade for the approved Revised Concept Report indicated lowering the 
Interstate pavement rather than raising the SR 332 bridge due to an inadequate K‐ Factor on the original 
mainline pavement. 
 
PDP Classification:   Major     Minor 
 
Federal Oversight:   Full Oversight   Exempt   State Funded   Other 
 
Projected Traffic as shown in the approved Concept Report: Choose 
 

  Open Year (2005):   51,600    Design Year (2025):  87,700 
 
Updated Traffic:   ADT 

  Open Year (2020):   57,200    Design Year (2040):  83,800 
 
Functional Classification (Mainline):  Rural Interstate Principal Arterial  

 
VE Study anticipated:     No     Yes     Completed – Date:   6/1/2007 

 

PROPOSED REVISIONS 

This Revised Concept Report still utilizes the same general typical sections as the previously approved 
documents.  The main difference being the widening proposed on the outside edges of the pavement 
and the bridges are now shown at six lanes total width.  In addition, the center median travel lanes’ 
pavement is shown on the typical section as 13’‐0” of CRC.  The striped lane is shown as 12’‐0”.  The 
total striped  widths of the lanes and the median have not changed – only the actual CRC pavement 
width and the bituminous shoulder paving width.  
A Pavement Evaluation Review was accepted by the State Materials and Research Engineer on February 
03, 2012.  The outside shoulder as it exists is underdesigned by 22 to 26 percent and consequently, the 
recommendation is to mill the existing pavement to a depth of approximately 4.5 inches and overlay 
with new pavement prior to utilizing the outside edges of pavement for traffic diversion, consistent with 
the Pavement Evaluation Report which is summarily included with this Revised Concept Report as 
Attachment #7.  This concept is consistent with the last approval letter from FHWA dated February 19, 
2008 which is attached to this revised report (Attachment 6).  
High mast lighting is proposed on the interchange at Exit 129 per the Lighting Agreement between GDOT 
and the City of Braselton, Georgia (Attachment 8).  The District Utility Engineer has discussed the lighting 
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issue with the Jackson EMC regarding power availability.  The power service is already within the 
interchange so they do not anticipate any reimbursement costs associated with serving the project 
lighting system.   

Approved Features:  Proposed Features: 

 
1. Typical Sections 

a. Outside Grassed Shoulder – 
Proposed width of 2’‐0”. 

b. Lanes Adjacent to Median – 
Proposed Continuously Reinforced 
Concrete pavement width of 12’‐
0”. 

 
 
 

2. Structures  
a. Bridges over Walnut Creek proposed 

to be replaced with an eight‐lane 
bridge. 

b. Bridges over CSXT Railroad proposed 
to be replaced with an eight‐lane 
bridge. 

c. Bridges over Middle Oconee River 
proposed to be replaced with an eight‐
lane bridge. 

 
3. Bridge Inside Shoulders  

a. 3’‐1” special designed median barrier. 
b. 11’‐7 1/2” inside shoulder 

 
4. Interchange Lighting 

a. Previously approved Concept and 
Revised Concept Reports did not 
discuss interchange lighting. 
 

 

1. Typical Sections 
a. Outside Grassed Shoulder – Proposed        

width of 14’‐0” in order to facilitate 
staging temporary paving and avoid 
unnecessary grading.  

b. Lanes Adjacent to Median – Proposed 
Continuously Reinforced Concrete 
pavement width of 13’‐0” in order to avoid 
edge shear inside the driving  lane. 

 
2. Structures  

a. Bridges over Walnut Creek proposed to be 
replaced with a six‐lane bridge. 

b. Bridges over CSXT Railroad proposed to be 
replaced with a six‐lane bridge. 

c. Bridges over Middle Oconee River 
proposed to be replaced with a six‐lane 
bridge. 
 
 
 

3. Bridge Inside Shoulders 
a. 2’‐4” median barrier 
b. 12’‐0” inside shoulder 

 
4. Interchange Lighting 

a. High mast lighting is proposed to be 
constructed at the interchange at Exit 129 
(I‐85 at SR 53) as per the attached 
agreement between GDOT and the City of 
Braselton, Georgia dated June 05, 2006. 

Reason(s) for change:  
 
1. Typical Section – In order to stage the traffic and maintain traffic during construction it is necessary 

to shift the traffic to the outside shoulders temporarily.  In order to shift the traffic to the outside 
shoulders the existing shoulders require widening and temporary paving.  After construction is 
complete the temporary paving will be removed but the grading will remain.  The result of this 
widening will be an outside grassed shoulder width of 14’-0”. The 14’-0” wide grassed shoulder will 
be left in place in order to reduce grading, reduce construction costs and reduce soil erosion. (See 
Attachment #3) 
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To alleviate edge shear cracking within the driving lane, the width of the CRC pavement closest to 
the center median is increased to 13’-0”.  The lane edge stripe will be constructed to allow for a 12’-
0” travel lane.  The total widths of the lanes and shoulders will not change – only specific pavement 
widths.   

 
2. Structures – An eight-lane bridge will not be used for any time in the near future, so maintenance 

costs will accrue with no return on the investment. Future widening is easy and un-obtrusive. Six-lane 
bridges are proposed to meet the needs of this project and reduce construction costs and future 
maintenance costs.    

 
3. Bridge Inside Shoulders – A 2’-4” median barrier is proposed across the bridges in order to 

match the width of the roadway barrier that’s proposed on the rest of project. 
 
4. Interchange Lighting – The City of Braselton enacted a resolution on May 08, 2006 authorizing 

the Mayor to execute lighting agreements to provide high mast lighting of the interchange at I-85 
and SR 53.  An agreement between the Georgia DOT and the City of Braselton, Georgia was 
entered into on June 05, 2006.  The City agrees to provide energy and the operation and 
maintenance of the requested lighting system for the interchange.  The design of the lighting 
system will be performed during the Final Plan Development Process as per PDP. 

 

ENVIRONMENTAL 

Air Quality: 
Is the project located in a PM 2.5 Non‐attainment area?    No     Yes 
Is the project located in an Ozone Non‐attainment area?    No     Yes 
 
Potential  environmental  impacts  of  proposed  revision:    Minor  additional  stream  impacts  are 
anticipated  due  to  the  extending  of  culverts  under  I‐85.  There  are  no  anticipated  effects  to  the 
environmental/project schedule.  The amount of stream buffer impacts are less than the 300 linear 
feet of stream  impacts that require a PAR. These minor  impacts to the streams at these  locations 
will not have adverse impact to the jurisdictional waters of the US.  
 
Have proposed revisions been reviewed by environmental staff?   No     Yes 
 
Environmental  responsibilities  (Studies/Documents/Permits):   GDOT prepared one CE document 
that combined this project NHIMO‐0085‐02(167) with the adjacent project NHIMO‐0085‐02(166). 

 
Environmental impacts by section:   

 
NEPA:  An environmental reevaluation is required due to the additional stream impacts.  
Ecology:  The extension of existing culverts has  increased the impacts to the streams. Most 
of  the  culvert  extension  impacts are  less  than 50’  and does not warrant a  stream  buffer 
variance  or mitigation. One  exception  to  this  is  at  Station  575+20  to  Station  577+70  left 
where there are 250 feet of stream buffer impacts that will require a stream buffer variance. 
Archeology:  No additional surveys are required. 
History:  No effects to historic resources.  No additional surveys required. 
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Revised: March 14, 2012

DEPARTMENT OF TRANSPORTATION 
STATE OF GEORGIA 

-------------------- 
INTERDEPARTMENT CORRESPONDENCE

PROJECT No. NHIMO-0085-02(167) , JACKSON OPD

11/13/2012

P.I. No. 110630

FILE OFFICE

DATE

FROM

TO

SUBJECT  REVISIONS TO PROGRAMMED COSTS

Lisa L. Myers, State Project Review Engineer

Genetha Rice-Singleton, State Program Delivery Engineer

PROJECT MANAGER Steve Adewale, CPEng, P.E.

MNGT LET DATE 2018FY

MNGT R/W DATE N/A

PROGRAMMED COST (TPro W/OUT INFLATION)                   LAST ESTIMATE UPDATE

CONSTRUCTION      $ 77,278,485.79 DATE 05/09/2011

DATE N/ARIGHT OF WAY        $ N/A

DATE N/AUTILITIES                  $ N/A

REVISED COST ESTIMATES

UTILITIES                  $ 0

CONSTRUCTION*    $ 73,723,837.23

RIGHT OF WAY        $ N/A

* Costs contain 5

REASON FOR COST INCREASE This is an annual cost estimate submitted as required by the 
GDOT Plan Development Process and addition to interchange 129 
lighting.  The lighting cost is preliminary and a detailed cost 
estimate will be prepared with the Final Plans as per PDP. The 
total cost estimate has decreased due to a change in unit costs 
and quantity changes. 

Print Form

I-85 FROM SR 53 TO NORTH OF SR 11/US 129

% Engineering and Inspection



CONTINGENCY SUMMARY

Construction Cost Estimate:     $ 67,237,700.83 (Base Estimate)

Engineering and Inspection:     $ 3,361,885.04 (Base Estimate x 5 %)

Total Liquid AC Adjustment      $ 3,124,251.36 (From attached worksheet)

73,723,837.23Construction Total:                    $

REIMBURSABLE UTILITY COST

                     Utility Owner                               Reimbursable Cost

   Attachments 
  
   

N/A



PROJ. NO. CALL NO.

P.I. NO. 

DATE

INDEX (TYPE) DATE INDEX Link to Fuel and AC Index:

REG. UNLEADED Nov-12 3.337$        

DIESEL 3.961$        

LIQUID AC 569.00$      

LIQUID AC  ADJUSTMENTS

PA=[((APM-APL)/APL)]xTMTxAPL

Asphalt

Price Adjustment (PA) 3047268.12 3,047,268.12$              

Monthly Asphalt Cement Price month placed (APM) Max. Cap 60% 910.40$              

Monthly Asphalt Cement Price month project let (APL) 569.00$              

Total Monthly Tonnage of asphalt cement (TMT) 8925.8

ASPHALT Tons %AC  AC ton

Leveling 1020 5.0% 51

12.5 OGFC 5.0% 0

12.5 mm 13310 5.0% 665.5

9.5 mm SP 5.0% 0

25 mm SP 75420 5.0% 3771

19 mm SP 88766 5.0% 4438.3

178516 8925.8

BITUMINOUS TACK COAT

Price Adjustment (PA) 76,983.24$        76,983.24$                    

Monthly Asphalt Cement Price month placed (APM) Max. Cap 60% 910.40$              

Monthly Asphalt Cement Price month project let (APL) 569.00$              

Total Monthly Tonnage of asphalt cement (TMT) 225.4927984

Bitum Tack

Gals gals/ton tons

52500 232.8234 225.492798

NHIMO-0085-02(167)

110630

11/13/2012

http://www.dot.ga.gov/doingbusiness/Materials/Pages/asphaltcementindex.aspx

http://www.dot.ga.gov/doingbusiness/Materials/Pages/asphaltcementindex.aspx


PROJ. NO. CALL NO.

P.I. NO. 

DATE

NHIMO-0085-02(167)

110630

11/13/2012

BITUMINOUS TACK COAT (surface treatment)

Price Adjustment (PA) 0 -$                                

Monthly Asphalt Cement Price month placed (APM) Max. Cap 60% 910.40$              

Monthly Asphalt Cement Price month project let (APL) 569.00$              

Total Monthly Tonnage of asphalt cement (TMT) 0

Bitum Tack SY Gals/SY Gals gals/ton tons

Single Surf. Trmt. 0.20 0 232.8234 0

Double Surf.Trmt. 0.44 0 232.8234 0

Triple Surf. Trmt 0.71 0 232.8234 0

0

TOTAL LIQUID AC ADJUSTMENT 3,124,251.36$              
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                                                        JOB ESTIMATE REPORT
====================================================================================================================================

  JOB NUMBER : 110630_AYRES            SPEC YEAR: 01
  DESCRIPTION: I-85 FM NORTH OF SR 53/GREEN ST TO NORTH OF SR 11/US 129/LEE
               ROAD WIDENING

                                                  COST GROUPS FOR JOB 110630_AYRES

  COST GROUP  DESCRIPTION                                                      QUANTITY          PRICE        AMOUNT  ACTIVE?
  -----------------------------------------------------------------------------------------------------------------------------
  STRO        STRUCTURES, OTHER (SF)                                                                                    N
  ERTHCY      EARTHWORK (CY)                                                                                            N
  DRNGLF      DRAINAGE (LF)                                                                                             N
  DRNGEA      DRAINAGE (EA)                                                                                             N
  CONC        CONCRETE (SY)                                                                                             N
  BASE        BASE/AGGREGATE (TN)                                                                                       N
  ASPH        ASPHALT (TN)                                                                                              N
  TRFT        TRAFFIC CONTROL-TEMPORARY (LS)                                                                            Y
  ERTHLS      EARTHWORK (LS)                                                                                            Y
  EROC        EROSION CONTROL (SY)                                                                                      Y
  LSGN        LARGE OVERHEAD AND COSTLY SIGNS                                                                           Y
  THSY        THERMO PLASTIC MARKING SQUARE YARDS                                                                       Y
  PFPL        PREFORMED PLASTIC STRIPES                                                                                 Y
  PLYU        POLY UREA TRAFFIC STRIPE                                                                                  Y
  SSGN        SMALL ROADSIDE SIGNS                                                                                      Y
  GDRL        GUARDRAIL/BARRIER (LF)                                                                                    Y
  MISC        MISCELLANEOUS (LS)                                                                                        Y
  RMVL        REMOVALS (LS)                                                                                             Y
  LTNG        LIGHTING (EA)                                                                                             Y
  -----------------------------------------------------------------------------------------------------------------------------
  ACTIVE COST GROUP TOTAL                                                                                         0.00
  INFLATED COST GROUP TOTAL                                                                                       0.00

                                                     ITEMS FOR JOB 110630_AYRES

  LINE  ITEM           ALT   UNITS   DESCRIPTION                                             QUANTITY          PRICE        AMOUNT
  ----------------------------------------------------------------------------------------------------------------------------------
  0005  500-0100             SY      GROOVED CONCRETE                                       12100.000           2.21        26766.77
  0010  500-1006             LS      SUPERSTR CONCRETE, CL AA, BR NO -                          1.000     6113478.00      6113478.00
                                     BRIDGE I.D. 157-0039-0,40,41,42,43,44
  0015  500-2100             LF      CONCRETE BARRIER                                        2030.000          36.12        73342.54
  0020  500-3101             CY      CLASS A CONCRETE                                        1580.000         392.82       620663.53
  0025  501-3000             LS      STR STEEL, BR NO - BRIDGE I.D.                             1.000      343460.00       343460.00
                                     157-0039-0,40,41,42,43,44
  0030  511-1000             LB      BAR REINF STEEL                                       253700.000           0.64       163238.19
  0035  511-3000             LS      SUPERSTR REINF STEEL, BR NO - BRIDGE I.                    1.000      966500.00       966500.00
                                     D. 157-0039-0,40,41,42,43,44
  0040  514-1000             LS      EPOXY COAT/SUP REINF ST BR NO- BRIDGE I.                   1.000      320465.00       320465.00
                                     D. 157-0039-0,40,41,42,43,44
  0050  520-1104             LF      PIL-IN-PL,STEEL H,HP 10 X 42                             360.000          43.04        15494.85
  0055  520-2214             LF      PILING, PSC, 14 IN SQ                                    690.000          49.39        34082.52
  0060  520-2216             LF      PILING, PSC, 16 IN SQ                                   1830.000          48.46        88691.83
  0065  205-0001             CY      UNCLASS EXCAV                                         215776.000           3.24       699187.60
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                                                        JOB ESTIMATE REPORT
====================================================================================================================================
  0070  550-1180             LF      STM DR PIPE 18",H 1-10                                 15000.000          27.44       411747.60
  0075  550-1181             LF      STM DR PIPE 18",H 10-15                                  210.000          30.19         6341.30
  0080  668-2110             LF      DROP INLET, GP 1, ADDL DEPTH                              73.000         167.02        12192.78
  0085  550-4218             EA      FLARED END SECT 18 IN, ST DR                              57.000         453.40        25844.29
  0090  611-4001             EA      RECONSTR MINOR DRAINAGE STR                                4.000        1531.11         6124.44
  0095  668-2100             EA      DROP INLET, GP 1                                         124.000        1847.59       229102.10
  0100  668-2200             EA      DROP INLET, GP 2                                          46.000        2452.41       112811.16
  0105  441-0301             EA      CONC SPILLWAY, TP 1                                        2.000        1753.49         3506.99
  0110  441-0303             EA      CONC SPILLWAY, TP 3                                        1.000        1693.37         1693.38
  0115  310-1101             TN      GR AGGR BASE CRS, INCL MATL                           408280.000          11.70      4777941.61
  0120  402-1812             TN      RECYL AC LEVELING,INC BM&HL                             1020.000          67.53        68884.97
  0125  402-3113             TN      RECYL AC 12.5MM SP,GP1/2,BM&HL                         13310.000          65.98       878193.80
  0130  402-3121             TN      RECYL AC 25MM SP,GP1/2,BM&HL                           75420.000          54.95      4144462.49
  0135  402-3190             TN      RECYL  AC 19 MM SP,GP 1 OR 2 ,INC BM&HL                88766.000          53.47      4747091.17

  0140  413-1000             GL      BITUM TACK COAT                                        52500.000           2.21       116354.18
  0150  430-1220             SY      C REF CONC PVMT/HES/ 12"    TK                        430380.000          63.08     27148370.40
  0155  433-1200             SY      REF CONC APPR SL/I SLOPED EDGE                          3300.000         141.89       468258.98
  0164  456-2012             GLM     INTENT. RUMB. STRIPS - GRND-IN-PL                         32.000        1419.18        45413.83
                                     (CONT)
  0165  500-3200             CY      CL B CONC                                                 56.000         380.99        21335.65
  0170  150-1000             LS      TRAFFIC CONTROL - NHIMO-0085-02(167)                       1.000     1600000.00      1600000.00
  0175  201-1500             LS      CLEARING & GRUBBING -                                      1.000     4166000.00      4166000.00
                                     NHIMO-0085-02(167)
  0180  163-0232             AC      TEMPORARY GRASSING                                       210.000          24.27         5097.81
  0185  163-0240             TN      MULCH                                                    120.000         195.59        23471.91
  0190  163-0300             EA      CONSTRUCTION EXIT                                          6.000        1314.35         7886.14
  0195  163-0501             EA      CONSTR AND REMOVE SILT CONTROL GATE,TP                    10.000         442.92         4429.28
                                     1
  0200  163-0502             EA      CONSTR AND REMOVE SILT CONTROL GATE,TP                    15.000         545.22         8178.42
                                     2
  0205  163-0520             LF      CONSTR AND REMOVE TEMP PIPE SLOPE DRAIN                11600.000          11.01       127830.61

  0210  163-0531             EA      CONSTR & REM SEDIMENT BASIN,TP 1,STA                      14.000        9127.45       127784.41
                                     NO- NHIMO-0085-02(167)
  0215  163-0550             EA      CONS & REM INLET SEDIMENT TRAP                           124.000         137.63        17067.19
  0220  165-0010             LF      MAINT OF TEMP SILT FENCE, TP A                         29700.000           0.41        12366.49
  0225  165-0020             LF      MAINT OF TEMP SILT FENCE, TP B                         34700.000           0.45        15818.69
  0230  165-0030             LF      MAINT OF TEMP SILT FENCE, TP C                          4800.000           0.67         3261.02
  0235  165-0041             LF      MAINT OF CHECK DAMS - ALL TYPES                        30000.000           0.83        25013.40
  0240  165-0060             EA      MAINT OF TEMP SEDIMENT BASIN,STA NO -                     14.000        2456.11        34385.57
                                     NHIMO-0085-02(167)
  0245  165-0085             EA      MAINT OF SILT CONTROL GATE, TP 1                          10.000          86.21          862.15
  0250  165-0086             EA      MAINT OF SILT CONTROL GATE, TP 2                          15.000         122.57         1838.56
  0255  165-0101             EA      MAINT OF CONST EXIT                                        6.000         471.46         2828.82
  0260  165-0105             EA      MAINT OF INLET SEDIMENT TRAP                             124.000          40.13         4976.52
  0265  167-1000             EA      WATER QUALITY MONITORING AND SAMPLING                      2.000         236.18          472.37

  0270  167-1500             MO      WATER QUALITY INSPECTIONS                                 24.000         772.11        18530.68
  0275  171-0010             LF      TEMPORARY SILT FENCE, TYPE A                           29700.000           1.17        34920.37
  0280  171-0020             LF      TEMPORARY SILT FENCE, TYPE B                           34700.000           1.16        40374.14
  0285  171-0030             LF      TEMPORARY SILT FENCE, TYPE C                            4800.000           2.69        12918.14
  0290  603-2018             SY      STN DUMPED RIP RAP, TP 1, 18"                           2640.000          50.99       134614.95
  0295  700-6910             AC      PERMANENT GRASSING                                        84.000         617.69        51886.61
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  0300  700-7000             TN      AGRICULTURAL LIME                                          6.000          22.18          133.13
  0305  700-8000             TN      FERTILIZER MIXED GRADE                                    50.000         385.38        19269.49
  0310  700-8100             LB      FERTILIZER NITROGEN CONTENT                             4300.000           1.54         6633.18
  0315  716-2000             SY      EROSION CONTROL MATS, SLOPES                           52400.000           0.76        40168.79
  0320  636-1072             SF      HWY SIGNS,ALUM EXTRD PNLS, RS TP 3                     54486.000          14.97       815914.23
  0325  638-1001             LS      STR SUPPORT OVHD SIGN,TP I,STA SB # 101                    1.000       80750.00        80750.00

  0330  638-1001             LS      STR SUPPORT OVHD SIGN,TP I,STA NB # 103                    1.000       80750.00        80750.00

  0335  638-1001             LS      STR SUPPORT OVHD SIGN,TP I,STA SB #104                     1.000       80750.00        80750.00
  0340  638-1003             LS      STR SUPPORT OVHD,SIGN,TPIIISTA NB # 101                    1.000       56000.00        56000.00

  0345  638-1003             LS      STR SUPPORT OVHD,SIGN,TPIIISTA NB # 102                    1.000       56000.00        56000.00

  0350  638-1003             LS      STR SUPPORT OVHD,SIGN,TPIIISTA SB # 102                    1.000       56000.00        56000.00

  0355  638-1003             LS      STR SUPPORT OVHD,SIGN,TPIIISTA SB # 103                    1.000       56000.00        56000.00

  0360  653-6004             SY      THERM TRAF STRIPING, WHITE                              7800.000           2.77        21664.97
  0365  653-6006             SY      THERM TRAF STRIPING, YELLOW                             2700.000           2.83         7642.08
  0370  653-1501             LF      THERMO SOLID TRAF ST 5 IN, WHI                         89760.000           0.35        31418.69
  0375  653-1502             LF      THERMO SOLID TRAF ST, 5 IN YEL                         89760.000           0.36        33177.09
  0380  653-3501             GLF     THERMO SKIP TRAF ST, 5 IN, WHI                        174240.000           0.21        38108.03
  0385  658-1210             LF      SOLID POLYUREA TRAF STRIPE,10IN, WHITE                 11100.000           2.75        30525.00

  0390  636-1020             SF      HWY SGN,TP1MAT,REFL SH TP3                                10.000          15.65          156.55
  0395  636-1029             SF      HWY SGN,TP2 MATL,REFL SH TP 3                            540.000          13.84         7476.41
  0400  636-2070             LF      GALV STEEL POSTS, TP 7                                   550.000           7.33         4036.22
  0405  636-2080             LF      GALV STEEL POSTS, TP 8                                   240.000           9.56         2294.88
  0410  636-2090             LF      GALV STEEL POSTS, TP 9                                    70.000           8.30          581.63
  0415  636-3000             LB      GALV STEEL STR SHAPE POST                               6800.000           4.13        28090.73
  0420  636-5010             EA      DELINEATOR, TP 1                                         200.000          43.79         8759.03
  0425  636-5020             EA      DELINEATOR, TP 2                                          86.000          47.02         4043.84
  0430  636-5100             EA      MILEPOST SIGNS                                            16.000         169.16         2706.58
  0435  641-1100             LF      GUARDRAIL, TP T                                          260.000          48.53        12617.93
  0440  641-1200             LF      GUARDRAIL, TP W                                        29900.000          14.44       431799.65
  0445  641-5001             EA      GUARDRAIL ANCHORAGE, TP 1                                 43.000         596.53        25651.04
  0450  641-5012             EA      GUARDRAIL ANCHORAGE, TP 12                                43.000        1827.88        78598.86
  0455  620-0100             LF      TEMP BARRIER, METHOD NO. 1                            126720.000          13.49      1710221.99
  0460  620-0200             LF      TEMP BARRIER, METHOD NO. 2                              1020.000          54.82        55919.90
  0465  621-3125             LF      CONC BARRIER, TP 25S, MODIFIED                           840.000         192.12       161383.71
  0470  621-3126             LF      CONCRETE BARRIER, TP 26S                                 180.000         348.00        62640.00
  0475  621-6001             LF      CONC BARRIER, TP S-1                                   21800.000          63.00      1373400.00
  0480  621-6002             LF      CONC BARRIER, TP S-2                                    7900.000          74.00       584600.00
  0485  621-6003             LF      CONC BARRIER, TP S-3                                    4600.000         188.00       864800.00
  0490  621-6050             LF      CONC BARRIER, TP TS                                       80.000         250.00        20000.00
  0495  649-0018             LF      CONCRETE GLARE SCREEN, 18 INCH                         12500.000          15.00       187500.00
  0500  540-1202             LS      REM OF PARTS OF EX BR, BR NO - BRIDGE I.                   1.000      112000.00       112000.00
                                     D. 157-0040-0
  0505  540-1202             LS      REM OF PARTS OF EX BR, BR NO - BRIDGE I.                   1.000      112000.00       112000.00
                                     D. 157-0039-0
  0510  540-1202             LS      REM OF PARTS OF EX BR, BR NO - BRIDGE I.                   1.000      112000.00       112000.00
                                     D. 157-0042-0
  0515  540-1202             LS      REM OF PARTS OF EX BR, BR NO - BRIDGE I.                   1.000      112000.00       112000.00
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                                     D. 157-0041-0
  0520  540-1202             LS      REM OF PARTS OF EX BR, BR NO - BRIDGE I.                   1.000      112000.00       112000.00
                                     D. 157-0044-0
  0525  540-1202             LS      REM OF PARTS OF EX BR, BR NO - BRIDGE I.                   1.000      112000.00       112000.00
                                     D. 157-0043-0
  0530  163-0528             LF      CONSTR AND REM FAB CK DAM -TP C SLT FN                  5400.000           3.16        17079.28

  0535  683-1101             EA      LIGHT TOW/STEL/100'MH/LW EQUIP                            16.000       14786.35       236581.72
  ----------------------------------------------------------------------------------------------------------------------------------
  ITEM TOTAL                                                                                                             67237700.84
  INFLATED ITEM TOTAL                                                                                                    67237700.84

  TOTALS FOR JOB 110630_AYRES
  ----------------------------------------------------------------------------------------------------------------------------------
  ESTIMATED COST:                                                                                                        67237700.83
  CONTINGENCY PERCENT (  0.0 ):                                                                                                 0.00
  ESTIMATED TOTAL:                                                                                                       67237700.83
  ----------------------------------------------------------------------------------------------------------------------------------
  NOTE: The item totals include all alternate items. The estimated totals include only the low cost alternate items.
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OFFICE OF PLANNING 
Design Traffic Projections/Traffic Review Request Form 

 
 
Date of Request: 06-21-2012 
 
     Traffic Request                                             Traffic Review  
 
 
Requestor Information 
 
Requestor Name: Steve Adewale  Requestor Phone Number: (404)631-1578 
 
Requestor Office: Program Delivery  Requestor Office Head: Bobby E. Hilliard 
 
Project Information 
 
P.I. Number: 110630 
 
County: Jackson 
 
Project Type Work: Interstate Widening 
 
Construction Start Year: 2018 Base Year 2020 Design Year 2040 
 
Check all that are applicable: 
 
 Base year    Existing DHV   
  
 Design Year  Build base year ADT  Build design year ADT 
 
 Existing ADT  Build base year DHV   Build design year DHV  
 
 No Build Base year ADT   No Build Design Year ADT   
 
 No Build Base year DHV   No Build Design Year DHV  
 
Attachments: 
 

1. See attached cover sheet showing the project limits and layout. 

X  

x x 

x x x 

x x x 

  

  





Department of Transportation 
State of Georgia 

__________________________________________
_____________  

 
INTERDEPARTMENT CORRESPONDENCE 

 
 

FILE              NHIM0-0085-02(167), Jackson County              OFFICE Planning 
                 P.I. # 110630 
                                                                                                               DATE    July 27, 2012 
 
FROM           Cindy L. VanDyke, State Transportation Planning Administrator 
 
TO                 Genetha Rice-Singleton, State Program Delivery Engineer 
                    Attention: Steve Adewale, P.E. 
                  
SUBJECT  Updated Design Traffic for I-85 FM of SR 53/Green Street to N of SR 11/US 

129/Lee Street. 
 

The Updated Design Traffic for the above project is attached in pdf and dgn 
format.   

 
 If you have any questions concerning this information please contact  
 Abby Ebodaghe at (404) 631-1923. 
 
 
 
 
 
CLV/AFE 













MEMORANDUM 

To: David Estes, P.E.

From: John Davis, P.E., PTOE / Joshua Hoffmann

Date: August 8, 2012 Project No.: 66-0160.01

Re: Traffic Analysis I-85 Project Concept Report 

This technical memorandum provides an update to the prior capacity analysis results (for 
2009 and 2029) to a design year of 2040.  The update also includes analysis for the 
existing condition in the year 2010. This update is prompted by a revised traffic forecast 
from Georgia DOT (GDOT) for the design year. In summary, the forecasted volumes are 
reduced in the new design year as compared to the volumes used in the prior analysis. 
The previous analysis at year 2029 showed the need for three and four lanes in each 
direction due to these higher volumes. The analysis based on the new forecasted 
volumes revealed that two and three lanes at year 2040 are only necessary in each 
direction.  The analyzed segments are: 

� I-85 between SR 53 and SR 11 freeway segment (Northbound and Southbound).  
� SR 11 merge and diverge ramp junctions (Northbound and Southbound). 
� SR 53 merge and diverge ramp junctions (Northbound and Southbound). 

The analysis used AM volume Southbound (SB) movements and PM volumes for 
Northbound (NB) movements.  The analysis was completed using the following modules 
of the 2010 Highway Capacity Software (HCS2010): 

� Freeway module for design analysis of the basic freeway segment 
� Ramps and Ramps Junction Merge module for merging analysis 
� Ramps and Ramps Junction Diverge module for diverging analysis 

Results

Measure of Effectiveness 

Level of service (LOS) on a freeway segment is defined by density. The unit of measure 
for density is passenger cars per mile per lane (pc/mi/ln). All Level of Service (LOS) 
have been obtained by comparing the results to the 2010 Highway Capacity Manual, 
Exhibit 11-5, which is represented below. 



Table 1: Level of Service 
LOS Density (pc/mi/ln) 

A </= 11 
B > 11 - 18 
C > 18 - 26 
D > 26 - 35 
E > 35 - 45 
F > 45 Demand exceeds capacity 

According to GDOT Design Policy Manual, a highway classified as ‘Rural’ needs to 
operate at LOS ‘C’ or better. The basis freeway segment of I-85 from SR 53 to SR 11 
would be considered in the ‘Rural’ classification. 

Basic Freeway Segment Analysis 

The following table shows the results from the HCM2010 basic freeway segment 
analysis of I-85 from SR 53 to SR 11 for 2010 and 2040 traffic. For detailed results 
please refer to the attached software output sheets. 

Table 2: Capacity Analysis Results I-85 from SR 53 to SR 11 

In the existing year I-85 between SR 53 and SR 11 operates at an acceptable LOS in 
both the northbound and southbound directions.  For the design year 2040 with two 
travel lanes, the northbound direction operates at a LOS ‘D’, which is below the 
acceptable LOS service.  The southbound direction operates at an acceptable LOS with 
two travel lanes.  The analysis for three travel lanes on both northbound and southbound 
shows the operation of the segment is LOS ‘B’, which is an acceptable LOS. 

Analysis Type Direction Measure of 
Effectives 

Year
2010 2040 2040 

Existing
Conditions

Two Lanes Three Lanes 

I-85 between SR 
53 and SR 11 

freeway segment  

NB LOS B D B 
Density (pc/mi/ln) 13.2 27.7 17.3 

SB
LOS A C B 

Density (pc/mi/ln) 9.7 18.6 12.4 



Diverge Analysis (Exit Ramps) 

The following table shows the results from the HCM2010 diverge segment analysis of  
I-85 at junctions SR 53 and SR 11 for 2010 and 2040 traffic. For detailed results please 
refer to the attached software output sheets. 

Table 3: Diverge Analysis Results 

The existing year 2010 both SR 53 and SR 11 junctions operate at an acceptable LOS in 
both northbound and southbound directions. In the analysis for design year 2040, both 
two lanes and three lanes at SR 53 junction in the southbound direction operate at an 
acceptable LOS. The analysis for design year 2040 at SR 11 junction with two travel 
lanes in the northbound direction shows an unacceptable LOS ‘D’ while the southbound 
direction shows an acceptable LOS. The analysis for design year 2040 with three travel 
lanes in both northbound and southbound directions shows an acceptable LOS.     

Merge Analysis (Entrance Ramps) 

The following table shows the results from the HCM2010 merge segment analysis of  
I-85 at junctions SR 53 and SR 11 for 2010 and 2040 traffic. For detailed results, please 
refer to the attached software output sheets. 

Table 4: Merge Analysis Results 

Analysis Type Direction Measure of 
Effectives 

Year
2010 2040 2040 

Existing Conditions Two Lane Three Lanes 
Ramp Merge 

Analysis at SR 53  NB LOS B C B 
Density (pc/mi/ln) 15.9 24.2 18.8 

Ramp Merge 
Analysis at SR 11  

NB LOS B C C 
Density (pc/mi/ln) 15.2 27.9 20.4 

SB LOS B C B 
Density (pc/mi/ln) 12.3 25.3 18.6 

The existing year 2010 both SR 53 and SR 11 junctions operate at an acceptable LOS in 
both northbound and southbound directions. The analysis for design year 2040 shows 
that both two lanes and three lanes on I-85 at SR 53 junction in the northbound direction 
operate at an acceptable LOS. The analysis with two travel lanes in the northbound and 

Analysis Type Direction Measure of 
Effectives 

Year
2010 2040 2040 

Existing Conditions Two Lane Three Lanes 
Ramp Diverge  

Analysis at SR 53  SB LOS B C B 
Density (pc/mi/ln) 19.7 24.9 19.0 

Ramp Diverge  
Analysis at SR 11 

NB LOS B D C 
Density (pc/mi/ln) 19.5 31.8 23.5 

SB LOS B B B 
Density (pc/mi/ln) 11.1 19.6 15.5 



southbound for design year 2040 at SR 11 junction shows an acceptable LOS. The 
analysis for design year 2040 with three travel lanes in both northbound and southbound 
directions shows an acceptable LOS.     

Recommendations

From the traffic analysis for design year 2040, the following recommendations are made:  

I-85 from SR 53 to SR 11 - Basic Freeway Segment  

Three travel lanes on I-85 in both northbound and southbound directions are 
recommended for the design year 2040. 

SR 53 and SR 11 Junctions Diverge and Merge

With the recommendation of three travel lanes on I-85 the junctions at SR 53 and SR 11 
will operate at an acceptable LOS. 



BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 
Analyst Joshua Hoffmann Highway/Direction of Travel I-85 SB 
Agency or Company Ayres Associates From/To SR 53 to SR 11 
Date Performed 8/6/2012 Jurisdiction Jackson County 
Analysis Time Period AM Peak Hour Analysis Year 2010 
Project Description    Existing Conditions 

Oper.(LOS)������ Des.(N)����� Planning Data �����

Flow Inputs
Volume, V 1260  veh/h Peak-Hour Factor, PHF 0.95 
 AADT veh/day %Trucks and Buses, PT 5
Peak-Hr Prop. of AADT, K %RVs, PR 0
Peak-Hr Direction Prop, D General Terrain: Grade 
DDHV = AADT x K x D veh/h Grade      3.00%       Length 0.76mi 

                     Up/Down % 3.00 

Calculate Flow Adjustments
 fp 1.00  ER 3.0
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976 

Speed Inputs Calc Speed Adj and FFS
Lane Width ft 
Rt-Side Lat. Clearance ft 
Number of Lanes, N 2
Total Ramp Density, TRD ramps/mi
FFS (measured) 70.0 mph
Base free-flow Speed, 
BFFS mph

 fLW mph
 fLC mph
 TRD Adjustment mph 

 FFS 70.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV
x fp)

680 pc/h/ln

S 70.0 mph
D = vp / S 9.7 pc/mi/ln
LOS A

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV
x fp)

pc/h/ln

S mph 
D = vp / S pc/mi/ln
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow 
speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 
11-3 

      

Copyright © 2010 University of Florida, All Rights Reserved     HCS 2010TM   Version 6.1 Generated:  8/8/2012    11:14 AM
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 
Analyst Joshua Hoffmann Highway/Direction of Travel I-85 SB 
Agency or Company Ayres Associates From/To SR 53 to SR 60 
Date Performed 8/6/2012 Jurisdiction Jackson County 
Analysis Time Period AM Peak Hour Analysis Year 2040 
Project Description    Two Lane Analysis 

Oper.(LOS)������ Des.(N)����� Planning Data �����

Flow Inputs
Volume, V 2405  veh/h Peak-Hour Factor, PHF 0.95 
 AADT veh/day %Trucks and Buses, PT 5
Peak-Hr Prop. of AADT, K %RVs, PR 0
Peak-Hr Direction Prop, D General Terrain: Grade 
DDHV = AADT x K x D veh/h Grade      3.00%       Length 0.76mi 

                     Up/Down % 3.00 

Calculate Flow Adjustments
 fp 1.00  ER 3.0
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976 

Speed Inputs Calc Speed Adj and FFS
Lane Width ft 
Rt-Side Lat. Clearance ft 
Number of Lanes, N 2
Total Ramp Density, TRD ramps/mi
FFS (measured) 70.0 mph
Base free-flow Speed, 
BFFS mph

 fLW mph
 fLC mph
 TRD Adjustment mph 

 FFS 70.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV
x fp)

1297 pc/h/ln

S 69.9 mph
D = vp / S 18.6 pc/mi/ln
LOS C

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV
x fp)

pc/h/ln

S mph 
D = vp / S pc/mi/ln
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow 
speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 
11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 
Analyst Joshua Hoffmann Highway/Direction of Travel I-85 SB 
Agency or Company Ayres Associates From/To SR 53 to SR 11 
Date Performed 8/6/2012 Jurisdiction Jackson County 
Analysis Time Period AM Peak Hour Analysis Year 2040 
Project Description    Three Lane Analysis 

Oper.(LOS)������ Des.(N)����� Planning Data �����

Flow Inputs
Volume, V 2405  veh/h Peak-Hour Factor, PHF 0.95 
 AADT veh/day %Trucks and Buses, PT 5
Peak-Hr Prop. of AADT, K %RVs, PR 0
Peak-Hr Direction Prop, D General Terrain: Grade 
DDHV = AADT x K x D veh/h Grade      3.00%       Length 0.76mi 

                     Up/Down % 3.00 

Calculate Flow Adjustments
 fp 1.00  ER 3.0
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976 

Speed Inputs Calc Speed Adj and FFS
Lane Width ft 
Rt-Side Lat. Clearance ft 
Number of Lanes, N 3
Total Ramp Density, TRD ramps/mi
FFS (measured) 70.0 mph
Base free-flow Speed, 
BFFS mph

 fLW mph
 fLC mph
 TRD Adjustment mph 

 FFS 70.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV
x fp)

865 pc/h/ln

S 70.0 mph
D = vp / S 12.4 pc/mi/ln
LOS B

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV
x fp)

pc/h/ln

S mph 
D = vp / S pc/mi/ln
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow 
speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 
11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 
Analyst Joshua Hoffmann Highway/Direction of Travel I-85 NB 
Agency or Company Ayres Associates From/To SR 53 to SR 11 
Date Performed 8/6/2012 Jurisdiction Jackson County 
Analysis Time Period PM Peak Hour Analysis Year
Project Description    Existing Conditions 

Oper.(LOS)������ Des.(N)����� Planning Data �����

Flow Inputs
Volume, V 1715  veh/h Peak-Hour Factor, PHF 0.95 
 AADT veh/day %Trucks and Buses, PT 5
Peak-Hr Prop. of AADT, K %RVs, PR 0
Peak-Hr Direction Prop, D General Terrain: Grade 
DDHV = AADT x K x D veh/h Grade      3.00%       Length 0.28mi 

                     Up/Down % 3.00 

Calculate Flow Adjustments
 fp 1.00  ER 1.2
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976 

Speed Inputs Calc Speed Adj and FFS
Lane Width ft 
Rt-Side Lat. Clearance ft 
Number of Lanes, N 2
Total Ramp Density, TRD ramps/mi
FFS (measured) 70.0 mph
Base free-flow Speed, 
BFFS mph

 fLW mph
 fLC mph
 TRD Adjustment mph 

 FFS 70.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV
x fp)

925 pc/h/ln

S 70.0 mph
D = vp / S 13.2 pc/mi/ln
LOS B

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV
x fp)

pc/h/ln

S mph 
D = vp / S pc/mi/ln
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow 
speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 
11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 
Analyst Joshua Hoffmann Highway/Direction of Travel I-85 NB 
Agency or Company Ayres Associates From/To SR 53 to SR 11 
Date Performed 8/6/2012 Jurisdiction Jackson County 
Analysis Time Period PM Peak Hour Analysis Year 2040 
Project Description    Two Lane Analysis 

Oper.(LOS)������ Des.(N)����� Planning Data �����

Flow Inputs
Volume, V 3365  veh/h Peak-Hour Factor, PHF 0.95 
 AADT veh/day %Trucks and Buses, PT 5
Peak-Hr Prop. of AADT, K %RVs, PR 0
Peak-Hr Direction Prop, D General Terrain: Grade 
DDHV = AADT x K x D veh/h Grade      3.00%       Length 0.28mi 

                     Up/Down % 3.00 

Calculate Flow Adjustments
 fp 1.00  ER 1.2
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976 

Speed Inputs Calc Speed Adj and FFS
Lane Width ft 
Rt-Side Lat. Clearance ft 
Number of Lanes, N 2
Total Ramp Density, TRD ramps/mi
FFS (measured) 70.0 mph
Base free-flow Speed, 
BFFS mph

 fLW mph
 fLC mph
 TRD Adjustment mph 

 FFS 70.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV
x fp)

1815 pc/h/ln

S 65.6 mph
D = vp / S 27.7 pc/mi/ln
LOS D

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV
x fp)

pc/h/ln

S mph 
D = vp / S pc/mi/ln
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow 
speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 
11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 
Analyst Joshua Hoffmann Highway/Direction of Travel I-85 NB 
Agency or Company Ayres Associates From/To SR 53 to SR 11 
Date Performed 8/6/2012 Jurisdiction Jackson County 
Analysis Time Period PM Peak Hour Analysis Year 2040 
Project Description    Three Lane Analysis 

Oper.(LOS)������ Des.(N)����� Planning Data �����

Flow Inputs
Volume, V 3365  veh/h Peak-Hour Factor, PHF 0.95 
 AADT veh/day %Trucks and Buses, PT 5
Peak-Hr Prop. of AADT, K %RVs, PR 0
Peak-Hr Direction Prop, D General Terrain: Grade 
DDHV = AADT x K x D veh/h Grade      3.00%       Length 0.28mi 

                     Up/Down % 3.00 

Calculate Flow Adjustments
 fp 1.00  ER 1.2
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976 

Speed Inputs Calc Speed Adj and FFS
Lane Width ft 
Rt-Side Lat. Clearance ft 
Number of Lanes, N 3
Total Ramp Density, TRD ramps/mi
FFS (measured) 70.0 mph
Base free-flow Speed, 
BFFS mph

 fLW mph
 fLC mph
 TRD Adjustment mph 

 FFS 70.0 mph

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV
x fp)

1210 pc/h/ln

S 70.0 mph
D = vp / S 17.3 pc/mi/ln
LOS B

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV
x fp)

pc/h/ln

S mph 
D = vp / S pc/mi/ln
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow 
speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 
11-3 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst Joshua Hoffmann Freeway/Dir of Travel I-85 NB
Agency or Company Associates Junction SR 11
Date Performed 8/6/2012 Jurisdiction Jackson County
Analysis Time Period AM Peak Hour Analysis Year 2010
Project Description    Existing Conditions 
Inputs

Upstream Adj Ramp

Yes����� On�����

No������ Off�����

Lup =   ft 

Vu =  veh/h 

Number of Lanes, N 2 
Acceleration Lane Length, LA

Deceleration Lane Length LD 660 
Freeway Volume, VF 1260 
Ramp Volume, VR 450 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 55.0 

Downstream Adj 
Ramp

Yes����� On�����

No������ Off�����

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 1260 0.95 Level 25 0 0.889 1.00 1492
 Ramp 450 0.95 Level 25 0 0.889 1.00 533
 UpStream
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =  (Equation 13-6 or 13-7)
PFM =  using Equation   (Exhibit 13-6) 
V12 =  pc/h 
V3 or Vav34  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No����� �����
 Is V3 or Vav34 > 1.5 * V12/2 Yes No����� �����

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD = 1.000  using Equation (Exhibit 13-7) 
V12 = 1492  pc/h 
V3 or Vav34 0  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No����� ������
 Is V3 or Vav34 > 1.5 * V12/2 Yes No����� ������

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 1492 Exhibit 13-8 4800 No
VFO = VF - VR 959 Exhibit 13-8 4800 No

VR 533 Exhibit 13-10 2200 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12  Exhibit 13-8 V12 1492 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 11.1 (pc/mi/ln)
LOS = B (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13)

Ds = 0.216 (Exhibit 13-12) 
SR= 64.0 mph (Exhibit 13-12) 
S0= N/A mph (Exhibit 13-12) 
S = 64.0 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst Joshua Hoffmann Freeway/Dir of Travel I-85 NB
Agency or Company Associates Junction SR 11
Date Performed 8/6/2012 Jurisdiction Jackson County
Analysis Time Period AM Peak Hour Analysis Year 2040
Project Description    Two Lane Analysis 
Inputs

Upstream Adj Ramp

Yes����� On�����

No������ Off�����

Lup =   ft 

Vu =  veh/h 

Number of Lanes, N 2 
Acceleration Lane Length, LA

Deceleration Lane Length LD 660 
Freeway Volume, VF 2090 
Ramp Volume, VR 955 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 55.0 

Downstream Adj 
Ramp

Yes����� On�����

No������ Off�����

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 2090 0.95 Level 25 0 0.889 1.00 2475
 Ramp 955 0.95 Level 25 0 0.889 1.00 1131
 UpStream
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =  (Equation 13-6 or 13-7)
PFM =  using Equation   (Exhibit 13-6) 
V12 =  pc/h 
V3 or Vav34  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No����� �����
 Is V3 or Vav34 > 1.5 * V12/2 Yes No����� �����

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD = 1.000  using Equation (Exhibit 13-7) 
V12 = 2475  pc/h 
V3 or Vav34 0  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No����� ������
 Is V3 or Vav34 > 1.5 * V12/2 Yes No����� ������

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 2475 Exhibit 13-8 4800 No
VFO = VF - VR 1344 Exhibit 13-8 4800 No

VR 1131 Exhibit 13-10 2200 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12  Exhibit 13-8 V12 2475 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 19.6 (pc/mi/ln)
LOS = B (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13)

Ds = 0.270 (Exhibit 13-12) 
SR= 62.4 mph (Exhibit 13-12) 
S0= N/A mph (Exhibit 13-12) 
S = 62.4 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst Joshua Hoffmann Freeway/Dir of Travel I-85 NB
Agency or Company Associates Junction SR 11
Date Performed 8/6/2012 Jurisdiction Jackson County
Analysis Time Period AM Peak Hour Analysis Year 2040
Project Description    Three Lane Analysis
Inputs

Upstream Adj Ramp

Yes����� On�����

No������ Off�����

Lup =   ft 

Vu =  veh/h 

Number of Lanes, N 3 
Acceleration Lane Length, LA

Deceleration Lane Length LD 660 
Freeway Volume, VF 2090 
Ramp Volume, VR 955 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 55.0 

Downstream Adj 
Ramp

Yes����� On�����

No������ Off�����

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 2090 0.95 Level 25 0 0.889 1.00 2475
 Ramp 955 0.95 Level 25 0 0.889 1.00 1131
 UpStream
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =  (Equation 13-6 or 13-7)
PFM =  using Equation   (Exhibit 13-6) 
V12 =  pc/h 
V3 or Vav34  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No����� �����
 Is V3 or Vav34 > 1.5 * V12/2 Yes No����� �����

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD = 0.646  using Equation (Exhibit 13-7) 
V12 = 1999  pc/h 
V3 or Vav34 476  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No����� ������
 Is V3 or Vav34 > 1.5 * V12/2 Yes No����� ������

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 2475 Exhibit 13-8 7200 No
VFO = VF - VR 1344 Exhibit 13-8 7200 No

VR 1131 Exhibit 13-10 2200 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12  Exhibit 13-8 V12 1999 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 15.5 (pc/mi/ln)
LOS = B (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13)

Ds = 0.270 (Exhibit 13-12) 
SR= 62.4 mph (Exhibit 13-12) 
S0= 76.8 mph (Exhibit 13-12) 
S = 64.8 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst Joshua Hoffmann Freeway/Dir of Travel I-85 NB
Agency or Company Associates Junction SR 11
Date Performed 8/6/2012 Jurisdiction Jackson County
Analysis Time Period PM Peak Hour Analysis Year 2040
Project Description    Two Lane Analysis 
Inputs

Upstream Adj Ramp

Yes����� On�����

No������ Off�����

Lup =   ft 

Vu =  veh/h 

Number of Lanes, N 2 
Acceleration Lane Length, LA

Deceleration Lane Length LD 660 
Freeway Volume, VF 3290 
Ramp Volume, VR 1290 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 55.0 

Downstream Adj 
Ramp

Yes����� On�����

No������ Off�����

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3290 0.95 Level 25 0 0.889 1.00 3896
 Ramp 1290 0.95 Level 25 0 0.889 1.00 1528
 UpStream
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =  (Equation 13-6 or 13-7)
PFM =  using Equation   (Exhibit 13-6) 
V12 =  pc/h 
V3 or Vav34  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No����� �����
 Is V3 or Vav34 > 1.5 * V12/2 Yes No����� �����

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD = 1.000  using Equation (Exhibit 13-7) 
V12 = 3896  pc/h 
V3 or Vav34 0  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No����� ������
 Is V3 or Vav34 > 1.5 * V12/2 Yes No����� ������

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 3896 Exhibit 13-8 4800 No
VFO = VF - VR 2368 Exhibit 13-8 4800 No

VR 1528 Exhibit 13-10 2200 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12  Exhibit 13-8 V12 3896 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 31.8 (pc/mi/ln)
LOS = D (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13)

Ds = 0.306 (Exhibit 13-12) 
SR= 61.4 mph (Exhibit 13-12) 
S0= N/A mph (Exhibit 13-12) 
S = 61.4 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst Joshua Hoffmann Freeway/Dir of Travel I-85 NB
Agency or Company Associates Junction SR 11
Date Performed 8/6/2012 Jurisdiction Jackson County
Analysis Time Period PM Peak Hour Analysis Year 2010
Project Description    Existing Conditions 
Inputs

Upstream Adj Ramp

Yes����� On�����

No������ Off�����

Lup =   ft 

Vu =  veh/h 

Number of Lanes, N 2 
Acceleration Lane Length, LA

Deceleration Lane Length LD 660 
Freeway Volume, VF 2085 
Ramp Volume, VR 765 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 55.0 

Downstream Adj 
Ramp

Yes����� On�����

No������ Off�����

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 2085 0.95 Level 25 0 0.889 1.00 2469
 Ramp 765 0.95 Level 25 0 0.889 1.00 906
 UpStream
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =  (Equation 13-6 or 13-7)
PFM =  using Equation   (Exhibit 13-6) 
V12 =  pc/h 
V3 or Vav34  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No����� �����
 Is V3 or Vav34 > 1.5 * V12/2 Yes No����� �����

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD = 1.000  using Equation (Exhibit 13-7) 
V12 = 2469  pc/h 
V3 or Vav34 0  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No����� ������
 Is V3 or Vav34 > 1.5 * V12/2 Yes No����� ������

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 2469 Exhibit 13-8 4800 No
VFO = VF - VR 1563 Exhibit 13-8 4800 No

VR 906 Exhibit 13-10 2200 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12  Exhibit 13-8 V12 2469 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 19.5 (pc/mi/ln)
LOS = B (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13)

Ds = 0.250 (Exhibit 13-12) 
SR= 63.0 mph (Exhibit 13-12) 
S0= N/A mph (Exhibit 13-12) 
S = 63.0 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst Joshua Hoffmann Freeway/Dir of Travel I-85 SB
Agency or Company Ayres Associates Junction SR 53
Date Performed 8/6/2012 Jurisdiction Jackson County
Analysis Time Period AM Peak Hour Analysis Year 2040
Project Description    Three Lane Analysis
Inputs

Upstream Adj Ramp

Yes����� On�����

No������ Off�����

Lup =   ft 

Vu =  veh/h 

Number of Lanes, N 3 
Acceleration Lane Length, LA

Deceleration Lane Length LD 450 
Freeway Volume, VF 2425 
Ramp Volume, VR 790 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 35.0 

Downstream Adj 
Ramp

Yes����� On�����

No������ Off�����

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 2425 0.95 Level 25 0 0.889 1.00 2872
 Ramp 790 0.95 Level 25 0 0.889 1.00 936
 UpStream
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =  (Equation 13-6 or 13-7)
PFM =  using Equation   (Exhibit 13-6) 
V12 =  pc/h 
V3 or Vav34  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No����� �����
 Is V3 or Vav34 > 1.5 * V12/2 Yes No����� �����

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD = 0.645  using Equation (Exhibit 13-7) 
V12 = 2185  pc/h 
V3 or Vav34 687  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No����� ������
 Is V3 or Vav34 > 1.5 * V12/2 Yes No����� ������

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 2872 Exhibit 13-8 7200 No
VFO = VF - VR 1936 Exhibit 13-8 7200 No

VR 936 Exhibit 13-10 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12  Exhibit 13-8 V12 2185 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 19.0 (pc/mi/ln)
LOS = B (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13)

Ds = 0.512 (Exhibit 13-12) 
SR= 55.7 mph (Exhibit 13-12) 
S0= 76.8 mph (Exhibit 13-12) 
S = 59.6 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst Joshua Hoffmann Freeway/Dir of Travel I-85 NB
Agency or Company Associates Junction SR 11
Date Performed 8/6/2012 Jurisdiction Jackson County
Analysis Time Period PM Peak Hour Analysis Year 2010
Project Description    Existing Conditions 
Inputs

Upstream Adj Ramp

Yes����� On�����

No������ Off�����

Lup =   ft 

Vu =  veh/h 

Number of Lanes, N 2 
Acceleration Lane Length, LA

Deceleration Lane Length LD 660 
Freeway Volume, VF 2085 
Ramp Volume, VR 765 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 55.0 

Downstream Adj 
Ramp

Yes����� On�����

No������ Off�����

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 2085 0.95 Level 25 0 0.889 1.00 2469
 Ramp 765 0.95 Level 25 0 0.889 1.00 906
 UpStream
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =  (Equation 13-6 or 13-7)
PFM =  using Equation   (Exhibit 13-6) 
V12 =  pc/h 
V3 or Vav34  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No����� �����
 Is V3 or Vav34 > 1.5 * V12/2 Yes No����� �����

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD = 1.000  using Equation (Exhibit 13-7) 
V12 = 2469  pc/h 
V3 or Vav34 0  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No����� ������
 Is V3 or Vav34 > 1.5 * V12/2 Yes No����� ������

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 2469 Exhibit 13-8 4800 No
VFO = VF - VR 1563 Exhibit 13-8 4800 No

VR 906 Exhibit 13-10 2200 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12  Exhibit 13-8 V12 2469 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 19.5 (pc/mi/ln)
LOS = B (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13)

Ds = 0.250 (Exhibit 13-12) 
SR= 63.0 mph (Exhibit 13-12) 
S0= N/A mph (Exhibit 13-12) 
S = 63.0 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst Joshua Hoffmann Freeway/Dir of Travel I-85 NB
Agency or Company Associates Junction SR 11
Date Performed 8/6/2012 Jurisdiction Jackson County
Analysis Time Period PM Peak Hour Analysis Year 2040
Project Description    Two Lane Analysis 
Inputs

Upstream Adj Ramp

Yes����� On�����

No������ Off�����

Lup =   ft 

Vu =  veh/h 

Number of Lanes, N 2 
Acceleration Lane Length, LA

Deceleration Lane Length LD 660 
Freeway Volume, VF 3290 
Ramp Volume, VR 1290 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 55.0 

Downstream Adj 
Ramp

Yes����� On�����

No������ Off�����

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3290 0.95 Level 25 0 0.889 1.00 3896
 Ramp 1290 0.95 Level 25 0 0.889 1.00 1528
 UpStream
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =  (Equation 13-6 or 13-7)
PFM =  using Equation   (Exhibit 13-6) 
V12 =  pc/h 
V3 or Vav34  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No����� �����
 Is V3 or Vav34 > 1.5 * V12/2 Yes No����� �����

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD = 1.000  using Equation (Exhibit 13-7) 
V12 = 3896  pc/h 
V3 or Vav34 0  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No����� ������
 Is V3 or Vav34 > 1.5 * V12/2 Yes No����� ������

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 3896 Exhibit 13-8 4800 No
VFO = VF - VR 2368 Exhibit 13-8 4800 No

VR 1528 Exhibit 13-10 2200 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12  Exhibit 13-8 V12 3896 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 31.8 (pc/mi/ln)
LOS = D (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13)

Ds = 0.306 (Exhibit 13-12) 
SR= 61.4 mph (Exhibit 13-12) 
S0= N/A mph (Exhibit 13-12) 
S = 61.4 mph (Exhibit 13-13) 

Copyright © 2010 University of Florida, All Rights Reserved     HCS2010TM   Version 6.1 Generated:  8/8/2012    11:21 AM

Page 1 of 1RAMPS AND RAMP JUNCTIONS WORKSHEET

8/8/2012file://C:\Users\schoone\AppData\Local\Temp\r2k2C7E.tmp



RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst Joshua Hoffmann Freeway/Dir of Travel I-85 NB
Agency or Company Associates Junction SR 11
Date Performed 8/6/2012 Jurisdiction Jackson County
Analysis Time Period PM Peak Hour Analysis Year 2040
Project Description    Three Lane Analysis
Inputs

Upstream Adj Ramp

Yes����� On�����

No������ Off�����

Lup =   ft 

Vu =  veh/h 

Number of Lanes, N 3 
Acceleration Lane Length, LA

Deceleration Lane Length LD 660 
Freeway Volume, VF 3290 
Ramp Volume, VR 1290 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 55.0 

Downstream Adj 
Ramp

Yes����� On�����

No������ Off�����

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3290 0.95 Level 25 0 0.889 1.00 3896
 Ramp 1290 0.95 Level 25 0 0.889 1.00 1528
 UpStream
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =  (Equation 13-6 or 13-7)
PFM =  using Equation   (Exhibit 13-6) 
V12 =  pc/h 
V3 or Vav34  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No����� �����
 Is V3 or Vav34 > 1.5 * V12/2 Yes No����� �����

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD = 0.592  using Equation (Exhibit 13-7) 
V12 = 2931  pc/h 
V3 or Vav34 965  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No����� ������
 Is V3 or Vav34 > 1.5 * V12/2 Yes No����� ������

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 3896 Exhibit 13-8 7200 No
VFO = VF - VR 2368 Exhibit 13-8 7200 No

VR 1528 Exhibit 13-10 2200 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12  Exhibit 13-8 V12 2931 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 23.5 (pc/mi/ln)
LOS = C (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13)

Ds = 0.306 (Exhibit 13-12) 
SR= 61.4 mph (Exhibit 13-12) 
S0= 76.8 mph (Exhibit 13-12) 
S = 64.6 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst Joshua Hoffmann Freeway/Dir of Travel I-85 SB
Agency or Company Ayres Associates Junction SR 11
Date Performed 8/6/2012 Jurisdiction Jackson County
Analysis Time Period AM Peak Hour Analysis Year 2010
Project Description    Existing Conditions 
Inputs
Upstream Adj Ramp

Yes����� On�����

No������ Off�����

Lup =   ft 

Vu =  veh/h 

Number of Lanes, N 2 
Acceleration Lane Length, LA 700 
Deceleration Lane Length LD

Freeway Volume, VF 500 
Ramp Volume, VR 760 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 55.0 

Downstream Adj 
Ramp

Yes����� On�����

No������ Off�����

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
 Freeway 500 0.95 Level 25 0 0.889 1.00 592
 Ramp 760 0.95 Level 25 0 0.889 1.00 900
 UpStream
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 13-6 or 13-7)
PFM = 1.000   using Equation  (Exhibit 13-6) 
V12 = 592   pc/h 
V3 or Vav34 0   pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No����� ������
 Is V3 or Vav34 > 1.5 * V12/2 Yes No����� ������

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 13-12 or 13-13) 
PFD =   using Equation (Exhibit 13-7) 
V12 =   pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No����� �����
 Is V3 or Vav34 > 1.5 * V12/2 Yes No����� �����

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 1492  Exhibit 13-8 No 

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 1492   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 12.3 (pc/mi/ln) 
LOS = B (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.261 (Exibit 13-11) 
SR= 62.7 mph (Exhibit 13-11) 
S0= N/A mph (Exhibit 13-11) 
S = 62.7 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst Joshua Hoffmann Freeway/Dir of Travel I-85 SB
Agency or Company Ayres Associates Junction SR 11
Date Performed 8/6/2012 Jurisdiction Jackson County
Analysis Time Period AM Peak Hour Analysis Year 2040
Project Description    Two Lane Analysis 
Inputs
Upstream Adj Ramp

Yes����� On�����

No������ Off�����

Lup =   ft 

Vu =  veh/h 

Number of Lanes, N 2 
Acceleration Lane Length, LA 700 
Deceleration Lane Length LD

Freeway Volume, VF 1135 
Ramp Volume, VR 1290 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 55.0 

Downstream Adj 
Ramp

Yes����� On�����

No������ Off�����

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
 Freeway 1135 0.95 Level 25 0 0.889 1.00 1344
 Ramp 1290 0.95 Level 25 0 0.727 1.00 1867
 UpStream
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 13-6 or 13-7)
PFM = 1.000   using Equation  (Exhibit 13-6) 
V12 = 1344   pc/h 
V3 or Vav34 0   pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No����� ������
 Is V3 or Vav34 > 1.5 * V12/2 Yes No����� ������

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 13-12 or 13-13) 
PFD =   using Equation (Exhibit 13-7) 
V12 =   pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No����� �����
 Is V3 or Vav34 > 1.5 * V12/2 Yes No����� �����

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 3211  Exhibit 13-8 No 

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 3211   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 25.3 (pc/mi/ln) 
LOS = C (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.341 (Exibit 13-11) 
SR= 60.5 mph (Exhibit 13-11) 
S0= N/A mph (Exhibit 13-11) 
S = 60.5 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst Joshua Hoffmann Freeway/Dir of Travel I-85 SB
Agency or Company Ayres Associates Junction SR 11
Date Performed 8/6/2012 Jurisdiction Jackson County
Analysis Time Period AM Peak Hour Analysis Year 2040
Project Description    Three Lane Analysis 
Inputs
Upstream Adj Ramp

Yes����� On�����

No������ Off�����

Lup =   ft 

Vu =  veh/h 

Number of Lanes, N 3 
Acceleration Lane Length, LA 700 
Deceleration Lane Length LD

Freeway Volume, VF 1135 
Ramp Volume, VR 1290 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 55.0 

Downstream Adj 
Ramp

Yes����� On�����

No������ Off�����

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
 Freeway 1135 0.95 Level 25 0 0.889 1.00 1344
 Ramp 1290 0.95 Level 25 0 0.889 1.00 1528
 UpStream
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 13-6 or 13-7)
PFM = 0.597   using Equation  (Exhibit 13-6) 
V12 = 803   pc/h 

V3 or Vav34
541   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No����� ������
 Is V3 or Vav34 > 1.5 * V12/2 Yes No����� ������

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 13-12 or 13-13) 
PFD =   using Equation (Exhibit 13-7) 
V12 =   pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No����� �����
 Is V3 or Vav34 > 1.5 * V12/2 Yes No����� �����

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 2872  Exhibit 13-8 No 

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 2331   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 18.6 (pc/mi/ln) 
LOS = B (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.284 (Exibit 13-11) 
SR= 62.0 mph (Exhibit 13-11) 
S0= 69.9 mph (Exhibit 13-11) 
S = 63.4 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst Joshua Hoffmann Freeway/Dir of Travel I-85 NB
Agency or Company Ayres Associates Junction SR 11
Date Performed 8/6/2012 Jurisdiction Jackson County
Analysis Time Period PM Peak Hour Analysis Year 2010
Project Description    Existing Conditions 
Inputs
Upstream Adj Ramp

Yes����� On�����

No������ Off�����

Lup =   ft 

Vu =  veh/h 

Number of Lanes, N 2 
Acceleration Lane Length, LA 700 
Deceleration Lane Length LD

Freeway Volume, VF 1010 
Ramp Volume, VR 555 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 55.0 

Downstream Adj 
Ramp

Yes����� On�����

No������ Off�����

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
 Freeway 1010 0.95 Level 25 0 0.889 1.00 1196
 Ramp 555 0.95 Level 25 0 0.889 1.00 657
 UpStream
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 13-6 or 13-7)
PFM = 1.000   using Equation  (Exhibit 13-6) 
V12 = 1196   pc/h 
V3 or Vav34 0   pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No����� ������
 Is V3 or Vav34 > 1.5 * V12/2 Yes No����� ������

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 13-12 or 13-13) 
PFD =   using Equation (Exhibit 13-7) 
V12 =   pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No����� �����
 Is V3 or Vav34 > 1.5 * V12/2 Yes No����� �����

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 1853  Exhibit 13-8 No 

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 1853   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 15.2 (pc/mi/ln) 
LOS = B (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.269 (Exibit 13-11) 
SR= 62.5 mph (Exhibit 13-11) 
S0= N/A mph (Exhibit 13-11) 
S = 62.5 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst Joshua Hoffmann Freeway/Dir of Travel I-85 NB
Agency or Company Ayres Associates Junction SR 11
Date Performed 8/6/2012 Jurisdiction Jackson County
Analysis Time Period PM Peak Hour Analysis Year 2040
Project Description    Two Lane Analysis 
Inputs
Upstream Adj Ramp

Yes����� On�����

No������ Off�����

Lup =   ft 

Vu =  veh/h 

Number of Lanes, N 2 
Acceleration Lane Length, LA 700 
Deceleration Lane Length LD

Freeway Volume, VF 2000 
Ramp Volume, VR 955 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 55.0 

Downstream Adj 
Ramp

Yes����� On�����

No������ Off�����

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
 Freeway 2000 0.95 Level 25 0 0.889 1.00 2368
 Ramp 955 0.95 Level 25 0 0.889 1.00 1131
 UpStream
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 13-6 or 13-7)
PFM = 1.000   using Equation  (Exhibit 13-6) 
V12 = 2368   pc/h 
V3 or Vav34 0   pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No����� ������
 Is V3 or Vav34 > 1.5 * V12/2 Yes No����� ������

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 13-12 or 13-13) 
PFD =   using Equation (Exhibit 13-7) 
V12 =   pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No����� �����
 Is V3 or Vav34 > 1.5 * V12/2 Yes No����� �����

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 3499  Exhibit 13-8 No 

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 3499   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 27.9 (pc/mi/ln) 
LOS = C (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.373 (Exibit 13-11) 
SR= 59.6 mph (Exhibit 13-11) 
S0= N/A mph (Exhibit 13-11) 
S = 59.6 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst Joshua Hoffmann Freeway/Dir of Travel I-85 NB
Agency or Company Ayres Associates Junction SR 11
Date Performed 8/6/2012 Jurisdiction Jackson County
Analysis Time Period PM Peak Hour Analysis Year 2040
Project Description    Three Lane Analysis 
Inputs
Upstream Adj Ramp

Yes����� On�����

No������ Off�����

Lup =   ft 

Vu =  veh/h 

Number of Lanes, N 3 
Acceleration Lane Length, LA 700 
Deceleration Lane Length LD

Freeway Volume, VF 2000 
Ramp Volume, VR 955 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 55.0 

Downstream Adj 
Ramp

Yes����� On�����

No������ Off�����

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
 Freeway 2000 0.95 Level 25 0 0.889 1.00 2368
 Ramp 955 0.95 Level 25 0 0.889 1.00 1131
 UpStream
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 13-6 or 13-7)
PFM = 0.597   using Equation  (Exhibit 13-6) 
V12 = 1414   pc/h 

V3 or Vav34
954   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No����� ������
 Is V3 or Vav34 > 1.5 * V12/2 Yes No����� ������

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 13-12 or 13-13) 
PFD =   using Equation (Exhibit 13-7) 
V12 =   pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No����� �����
 Is V3 or Vav34 > 1.5 * V12/2 Yes No����� �����

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 3499  Exhibit 13-8 No 

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 2545   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 20.4 (pc/mi/ln) 
LOS = C (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.294 (Exibit 13-11) 
SR= 61.8 mph (Exhibit 13-11) 
S0= 68.4 mph (Exhibit 13-11) 
S = 63.4 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst Joshua Hoffmann Freeway/Dir of Travel I-85 NB
Agency or Company Associates Junction SR 11
Date Performed 8/6/2012 Jurisdiction Jackson County
Analysis Time Period PM Peak Hour Analysis Year 2010
Project Description    Existing Conditions 
Inputs

Upstream Adj Ramp

Yes����� On�����

No������ Off�����

Lup =   ft 

Vu =  veh/h 

Number of Lanes, N 2 
Acceleration Lane Length, LA

Deceleration Lane Length LD 660 
Freeway Volume, VF 2085 
Ramp Volume, VR 765 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 55.0 

Downstream Adj 
Ramp

Yes����� On�����

No������ Off�����

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 2085 0.95 Level 25 0 0.889 1.00 2469
 Ramp 765 0.95 Level 25 0 0.889 1.00 906
 UpStream
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =  (Equation 13-6 or 13-7)
PFM =  using Equation   (Exhibit 13-6) 
V12 =  pc/h 
V3 or Vav34  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No����� �����
 Is V3 or Vav34 > 1.5 * V12/2 Yes No����� �����

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD = 1.000  using Equation (Exhibit 13-7) 
V12 = 2469  pc/h 
V3 or Vav34 0  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No����� ������
 Is V3 or Vav34 > 1.5 * V12/2 Yes No����� ������

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 2469 Exhibit 13-8 4800 No
VFO = VF - VR 1563 Exhibit 13-8 4800 No

VR 906 Exhibit 13-10 2200 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12  Exhibit 13-8 V12 2469 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 19.5 (pc/mi/ln)
LOS = B (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13)

Ds = 0.250 (Exhibit 13-12) 
SR= 63.0 mph (Exhibit 13-12) 
S0= N/A mph (Exhibit 13-12) 
S = 63.0 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst Joshua Hoffmann Freeway/Dir of Travel I-85 NB
Agency or Company Associates Junction SR 11
Date Performed 8/6/2012 Jurisdiction Jackson County
Analysis Time Period PM Peak Hour Analysis Year 2040
Project Description    Two Lane Analysis 
Inputs

Upstream Adj Ramp

Yes����� On�����

No������ Off�����

Lup =   ft 

Vu =  veh/h 

Number of Lanes, N 2 
Acceleration Lane Length, LA

Deceleration Lane Length LD 660 
Freeway Volume, VF 3290 
Ramp Volume, VR 1290 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 55.0 

Downstream Adj 
Ramp

Yes����� On�����

No������ Off�����

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3290 0.95 Level 25 0 0.889 1.00 3896
 Ramp 1290 0.95 Level 25 0 0.889 1.00 1528
 UpStream
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =  (Equation 13-6 or 13-7)
PFM =  using Equation   (Exhibit 13-6) 
V12 =  pc/h 
V3 or Vav34  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No����� �����
 Is V3 or Vav34 > 1.5 * V12/2 Yes No����� �����

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD = 1.000  using Equation (Exhibit 13-7) 
V12 = 3896  pc/h 
V3 or Vav34 0  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No����� ������
 Is V3 or Vav34 > 1.5 * V12/2 Yes No����� ������

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 3896 Exhibit 13-8 4800 No
VFO = VF - VR 2368 Exhibit 13-8 4800 No

VR 1528 Exhibit 13-10 2200 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12  Exhibit 13-8 V12 3896 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 31.8 (pc/mi/ln)
LOS = D (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13)

Ds = 0.306 (Exhibit 13-12) 
SR= 61.4 mph (Exhibit 13-12) 
S0= N/A mph (Exhibit 13-12) 
S = 61.4 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst Joshua Hoffmann Freeway/Dir of Travel I-85 NB
Agency or Company Ayres Associats Junction SR 53
Date Performed 8/6/2012 Jurisdiction Jackson County
Analysis Time Period PM Peak Hour Analysis Year 2040
Project Description    Three Lane Analysis 
Inputs
Upstream Adj Ramp

Yes����� On�����

No������ Off�����

Lup =   ft 

Vu =  veh/h 

Number of Lanes, N 2 
Acceleration Lane Length, LA 450 
Deceleration Lane Length LD

Freeway Volume, VF 1435 
Ramp Volume, VR 955 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 35.0 

Downstream Adj 
Ramp

Yes����� On�����

No������ Off�����

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
 Freeway 1435 0.95 Level 25 0 0.889 1.00 1699
 Ramp 955 0.95 Level 25 0 0.889 1.00 1131
 UpStream
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 13-6 or 13-7)
PFM = 1.000   using Equation  (Exhibit 13-6) 
V12 = 1699   pc/h 
V3 or Vav34 0   pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No����� ������
 Is V3 or Vav34 > 1.5 * V12/2 Yes No����� ������

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 13-12 or 13-13) 
PFD =   using Equation (Exhibit 13-7) 
V12 =   pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No����� �����
 Is V3 or Vav34 > 1.5 * V12/2 Yes No����� �����

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 2830  Exhibit 13-8 No 

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 2830   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 24.2 (pc/mi/ln) 
LOS = C (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.356 (Exibit 13-11) 
SR= 60.0 mph (Exhibit 13-11) 
S0= N/A mph (Exhibit 13-11) 
S = 60.0 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 
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1275 Shiloh Rd NW Suite 2620 Kennesaw, GA 30144 
P (770) 650-0873  F (770) 650-7825 

www.mc2engineers.com 

January 13, 2012 

Mr. Mario Macrina, P.E. 
Wolverton & Associates, Inc. 
6745 Sugarloaf Parkway 
Suite 100 
Duluth, GA 30097 

Final Pavement Evaluation Summary Report 
I-85 Shoulders and Ramps 

from North of SR 53 to North of SR 11 
NHIMO-0085-021(167) P.I. # 110630 

Jackson County, GA 
MC2 Inc. Project No. A071101.027 

MC Squared, Inc. (MC2) is pleased to resubmit this attached Pavement Evaluation 
Summary Report for the above referenced project.  The Pavement Evaluation was 
performed in general accordance with MC2 Proposal No. A071101.027, dated August 29,
2011. The report was prepared in general accordance with Georgia Department of 
Transportation (GDOT) reference documents for pavement evaluation.  

Based on the comments received from the Georgia Department of Transportation 
(GDOT) review, a revised report is attached which incorporates the requested changes.    

We appreciate the opportunity to be of service on this project and look forward to 
continuing to work with you.  Should you have any questions or require additional 
information, please do not hesitate to contact us at your convenience. 

Respectfully submitted, 
MC2

    
Amanda S. Pereira, PE  Kermit Schmidt, PE 
Project Manager Vice President/Chief Engineer  
Georgia License No. PE034548 Georgia License No. PE031391 

Sameer Moussly 
CEO/Project Manager



Pavement Evaluation Report 
I-85 from N. of SR 53 to N. of SR 11 

Jackson County, GA 

MC2 Project No. A071101.027 Page 4 of 6   Issue Date: Dec. 5, 2011  
          Revision: Jan. 13, 2012 

 

23. Flexible 
Pavement 
Design 

Based on our analysis and review of our field reconnaissance, the PACES survey data, 
the existing pavement conditions, the pavement core data, the base material and the 
subgrade soils, an overlay design is recommended for the outside shoulders of 
northbound and southbound I-85 between SR 53 and SR 11.   
 

This design is based on traffic data provided to MC2 by Ayres Associates, the average 
existing pavement and base course, subgrade conditions (based on the field work 
performed), laboratory testing, and the GDOT Pavement Design Manual and other 
GDOT guidance documents.  The GDOT asphalt pavement design computer program 
(APD) was utilized as part of the analysis.  The design output summarizing the data 
and input values is included in Appendix IV.     
 

The pavement is underdesign by approximately 10 to 15%.  The project is a classified 
as a rural highway with rural shoulders with no curb and gutter sections.  GDOT 
Pavement Design Manual recommends an underdesign between 10 and 15%.  A 
summary of the recommended inlay/overlay section from this project is presented 
below: 
 

A. Mill and Inlay Recommendations 
 

Pay Item 
Number Material Course Thickness Spread Rate 

400-3206 12.5 mm OGFC Drainage --- 90 lbs./yd2 

402-4510 12.5 mm Superpave 
w/polymer Modified AC Surface 1.5 inches 165 lbs./yd2 

402-3190 19 mm Superpave Binder 3.0 inches 330 lbs./yd2 
 

A mill depth of 4.5 inches is recommended.  After milling and immediately 
prior to inlaying, the surface cracks shall be sealed with hot-poured joint 
sealer, such as Type M crack sealant/joint filler.    
 

Extra depth milling (2 inches) should be provided as needed and used at the 
discretion of the engineer.  An additional 10% of the original milling quantities should 
be adequate for the extra depth milling.    
 

It should be noted that overall final grading plan for the proposed project may require 
field adjustments of the above recommended depths. 
 

Since the use of the shoulders as an auxiliary lane during the construction activities is 
temporary and the shoulders appeared to be in good condition, an analysis of the 
pavement as is was performed.  Based on the output from the GDOT asphalt 
pavement design computer program (APD), as is, the pavement is underdesigned 
approximately 22 to 26 percent.  Although this may be considered acceptable for a 
temporary condition, based on the rut susceptibility testing which indicated rutting of 
different layers ranging from 5.5 mm to 14.0 mm, the mill and overlay of the exisiting 
asphaltic concrete pavement to a depth of approximately 4.5 inches, as indicated in 
the overlay design above is recommended.  The output data for the existing 
conditions of the north and southbound lanes are included in Appendix IV.    
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