Filoe

Submitted By: Chris Lacy Date: 8 /8 M2 Recommended: Randy L. Young Date: 8 /8 /12
Engineer of Record

To: Brian Klauk
Program / Project Manager

BASIS OF DESIGN EXCEPTION
(] Request for Approval of Design Exceptions to AASHTO Guidelines

] Request for Approval of Design Exceptions from Standard SCDOT Procedures

PROJECT CHARACTERISTICS

County: CHeErviLEE Rd./Route: 185 Const. Pin; 939094BR11
From: MM 104.65 To: MM 104.83
Length; ~ _Crest vertical curve over Norfolk S, RR MPO /coG  Appalachian COG
Work Type:  Bridge Replacement
Functional Classification: _rincipal Arterial - Rural Interstate
Group Designation: (1[]/ 2]/ 3[]/ 4[]) (if applicable)
Type of Terrain: (Level L1/ Rolling [X]/ Mountainous )
Design Speed: 70 (mph)

2012 ADT 49400

2032 ADT 70900
TRUCKS__ 30 &
CRASH ANALYSIS
(Attach additional sheets with accident history data)
TOTAL PROJECT ESTIMATE ($)_19:2M
CHECK APPROPRIATE BOX(ES) FOR DESIGN EXCEPTIONS(S)

[ ] Design Speed Maximum Grade (| Travel Lane Width

[ ] Vertical Clearance [_| Shoulder Width
[ ] Horizontal Alignment .
OD Minimum Radii [ Bridge Width || Horizontal Clearances
|| Structural Capacity Stopping Sight Distance
(] Vertical Alignment L] Superelevation Rate
Level SSD K- [ ] Cross Stope
Values [_| Travel Lanes

] Shoulders

DESCRIBE ELEMENT(S) FOR DESIGN EXCEPTION(S)
(Attach additional Sheets as needed) Stopping sight distance (SSD) is calculated to be 511" based on the vertical _
alignment of the subgrade (File 11.294). Based on values of SSD in the 2001 AASHTO Policy on Geometric Design
of Highways and Streets and the 2003 Highway Design Manual 511' SSD (level grade) correlates to 56 mph.
If adjusted for grade, 511" meets 53 mph. The existing 4.5% grade from sta. 2168+50 to sta. 2184+00 exceeds the
maximum grade of 4% specified by 2005 AASHTO A Policy on Design Standards Interstate System. The Policy also

specifies a design speed of 70 mph for rural interstates. See attachment for additional discussion.




JUSTIFICATION FOR DESIGN EXCEPTION(S)

The scope of this project is to replace the existing southbound and northbound bridges due to structural deficiencies.

{Attach additional Sheets as needed)

In order to meet current design standards for K value and maximum grade, the vertical alignment would require significant reconstruction in conjunction with a horizontal alignment

shift to meet 70 mph. The existing vertical geometry at this location is consistent with other grades and curves along 1-85 in Cherokee County.

SCDOT performed a crash analysis for this section of -85 and compared it to other interstate sections with similar geometry, ADT and other variables.

Collision studies indicated the existing vertical geometry does not have a significant impact on crashes.

DESCRIBE STEPS TO ELIMINATE DESIGN EXCEPTION(S), INCLUDE COST

In order to meet AASHTO's Interstate Design Standards policy for rural interstates a design speed of 70 mph and a maximum grade of 4% would be required.

(Attach additional Sheets as needed)

Due to the traffic staging req Ws a hari. ig! shift would be required in order to flatten the grade and provide §SD for 70 mph. An additional 15-20' of embankment would be required to provide vertical clearance over the railroad.

Itis estimated the horizontal alignment would shift approximately 75' unless reinforced walls were used to retain the slopes. The cost for this work is estimated to be $3,65M which does not include additional right of way costs.

HOW WILL FUTURE CONSTRUCTION IMPACT DESIGN EXCEPTION(S)?

Future construction would evaluate the need to improve vertical geometry to applicable standards

(Attach additional Sheets as needed)
at that time.

RECORD OF DECISION

For
L] Against

/&VJ 8 9 /12

M/px oved

.| Denied

il /Mj/ /57 (2

(Iﬁlectm of Preconstruction) Date

(ReglonalDeswn Manaé’{f% Date
e

FHWA (NHS Routes > $50 million & All Interstate)

ce:

Director of Preconstruction

FHWA

Preconstruction Support Engineer
Regional Production Group Engineer
District Engineeting Administrator
Director of Traffic Engineering




Additional Information

Interstate 85 was originally constructed in 1961. From review of the vertical alighment of -85 in
Cherokee County 9 grades exceed 4%. Of the nine, 3 exceed 5% of which 1 is 6%. The approach grades
for this location are 4.5% northbound and 3% southbound.  These grades are consistent with other
vertical grades in Cherokee County.

Maximum Grade — Thru discussions with Federal Highway Administration (FHWA) SCDOT reviewed the
critical length of grade of 1-85 at this location. The approaching grades of I-85 are 4.5% northbound and
3% southbound. Based on review of existing plans (File 11.294) the critical length of grade is exceeded
for both northbound and southbound 1-85. From review of the crash data at this location no records
indicated rear end collision occurring that could be attributed to trucks slowing due to vertical
geometry. An analysis of the truck-climbing lane warrants in HDM Section 12.4.1.2 (attached) shows
that the warrants are not met to include a truck-climbing lane. Due to lack of crash history, the
increased scope and cost of adding truck-climbing lanes to this project, the nature of the funding being
bridge replacement, potential environmental and right of way impacts, it is recommended to proceed
replacing the northbound and southbound bridge and reconstruct the approach roadway lanes without
adding truck passing lanes. Mitigation strategies that will be implemented include rumble strips,
breakaway safety hardware, paved shoulders, clear recovery area or barrier to prevent or reduce the
severity of lane departure crashes.

This design exception provides the Engineer of Record the ability to use up to a 4.5% grade from station
2168+50 to station 2184+00 (file 11.294) in order to tie to the existing alignments. Outside of this
station range the vertical grade cannot exceed current standards.  The Engineer of Record is also
required to ensure mitigation strategies discussed above are included in the project.

Level Stopping Sight Distance K-values — Advance warning sign W7-6 “Hill Blocks View” with a speed
advisory plaque was considered as mitigation. This advance warning sign in this instance are not
deemed beneficial. The rare use of the W7-6 sign along the -85 corridor in South Carolina and the
remainder of the state may not adequately communicate to drivers of the sight distance restriction.
Additionally, this sign typically mitigates for restricted sight distance in cases of intersecting roads or
drives over the crest. Since access is controlled on -85, there are no intersecting drives or roads.
Mitigation includes standard shoulder widths for this type of facility that exceeds those for non-
controlled access highways and clear recovery areas consistent with the roadside design guide.

This design exception provides the Engineer of Record the ability to utilize the existing stopping sight
distance for the vertical curve at station 2184+00 (file 11.294) to replace the bridge over NS Railway.
The Engineer of Record is also required to ensure mitigation strategies discussed above are included in
the project.




- Map Print Preview

Page 1 of 1

ITMS Map Viewer
I-85 MP 104.6-104.8

http://smpitms/itms5/print.aspx?MapName=/Cache/{46661E63-16F0-4BA1-82E2-E35AC2...

5/8/2012
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CHEROKEE |- 85 - MPT 104.000 - 105.000

Total Crashes: 42

Fatality Crashes:
Injury Crashes:
PDO Crashes:

Light Crashes:

Dark Crashes:

Dry Crashes:
Wet Crashes:

AADT:

01/01/2007 - 12/31/2010 (4.0 years)

37

21
21

18
24

41600

Generated by WILLIAMSCL on 10/19/2011

Rear End:
Angle:
Sideswipe:
Head On:

Run Off Road:
Other:
Animal:
Bicycle:

Pedestrian:

Length:

O W o

27

1.000
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Section Crashes

MPT 104.000 to 104.100 ( Stack #1)

Total Crashes: 3

7003725
8131659
8144325

Light: 2

DAYLIGHT
DAYLIGHT
DARK (NO LIGHTS)

MPT 104.100 to 104.200 ( Stack #2)

Total Crashes: 4

7030549
8074462
8131534
v 9054655

Light: 3 Dark: 1
DAYLIGHT

DAYLIGHT

DARK (NO LIGHTS)
DAYLIGHT

MPT 104.200 to 104.300 ( Stack #3)

Total Crashes: 11

8027333
8045406
8074464
9038120
9071581
9071582
9118322
9145734
10005653
+ 10005654
+ 10130507

Light: 4

DARK (NO LIGHTS)
DARK (NO LIGHTS)
DAYLIGHT
DARK (NO LIGHTS)
DAYLIGHT
DAYLIGHT
DARK (NO LIGHTS)
DAYLIGHT
DARK (NO LIGHTS)
DARK (NO LIGHTS)
DARK (NO LIGHTS)

MPT 104.300 to 104.400 ( Stack#4)

Total Crashes: 4

7000774
7021797
8142913
10120136

Light: 2

DARK (NO LIGHTS)
DARK (NO LIGHTS)
DAYLIGHT
DAYLIGHT

MPT 104.400 to 104.500 ( Stack#5)

Total Crashes: 4

+ 8112912
8144326
9000547
10065281

Light: 1

DAYLIGHT
DARK (NO LIGHTS)
DARK (NO LIGHTS)
DARK (NO LIGHTS)

MPT 104.500 to 104.600 ( Stack #6)

Total Crashes: 1

7001611

Light: 0

DARK (NO LIGHTS)

Dark: 1

Dark: 7

Dark: 2

Dark: 3

Dark: 1

Dry: 2

Dry: 3

Dry: 2

Dry: 1

Dry: 4

Dry: 1

Wet: 1

ICE
DRY
DRY

Wet: 1

DRY
DRY
DRY
WET

Wet: 9

WET
DRY
DRY
WET
WET
WET
WET
WET
WET
WET
WET

Wet: 3

WET
WET
WET
DRY

Wet: 0
DRY
ICE

DRY
DRY

Wet: 0

DRY

INJO
INJO
INJO

INJO
INJO
INJO
INJO

INJO
INJO
INJO
INJO
INJO
INJ1
INJO
INJO
INJO
INJO
INJ1

INJO
INJO
INJO
INJO

INJO
INJO
INJO
INJ2

INJO

Fatalities: 0 Injuries: 0

NOT COLLISION W/MOTOR VEHICLE
NOT COLLISION W/MOTOR VEHICLE
NOT COLLISION W/MOTOR VEHICLE

Fatalities: 0 Injuries: 0

NOT COLLISION W/MOTOR VEHICLE
NOT COLLISION W/MOTOR VEHICLE
NOT COLLISION W/MOTOR VEHICLE
REAR END

Fatalities: 0 Injuries: 2

NOT COLLISION W/MOTOR VEHICLE
REAR END

SIDESWIPE SAME DIRECTION

NOT COLLISION W/MOTOR VEHICLE
NOT COLLISION W/MOTCR VEHICLE
NOT COLLISION W/MOTOR VEHICLE
NOT COLLISION W/MOTOR VEHICLE
NOT COLLISION W/MOTOR VEHICLE
NOT COLLISION W/MOTOR VEHICLE
REAR END

REAR END

Fatalities: 0 Injuries: 0

NOT COLLISION W/MOTOR VEHICLE
ANGLE 2

NOT COLLISION W/MOTOR VEHICLE
NOT COLLISION W/MOTOR VEHICLE

Fatalities: 0 Injuries: 1

REAR END

NOT COLLISION W/MOTOR VEHICLE
NOT COLLISION W/MOTOR VEHICLE
ANGLE 3

Fatalities: 0 Injuries: 0

NOT COLLISION W/MOTOR VEHICLE

PDO: 3
PDO: 4
JEs

PDO: 9

e

Vi
PDO: 4
PDO: 3

Yeu
PDO: 1
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Seption Crashes

MPT 104.600 to 104.700 ( Stack #7)

Total Crashes: 2 Light: 2 Dark: 0 Dry: 0 Wet: 2 Fatalities: 0 Injuries: 0 PDO: 2
7003732 DAWN ICE INJO NOT COLLISION W/MOTOR VEHICLE
10151114 DAYLIGHT WET INJO NOT COLLISION W/MOTOR VEHICLE

MPT 104.700 to 104.800 ( Stack#8)

Total Crashes: 7 Light: 2 Dark: 5 Dry: 2 Wet: 5 Fatalities: 0 Injuries: 2 PDO: 5

v 7017092 DARK (NO LIGHTS) WET INJO NOT COLLISION W/MOTOR VEHICLE
7097708 DARK (NO LIGHTS) DRY INJ1 SIDESWIPE SAME DIRECTION
9130212 DARK (STREET LAMP NOT LIT) WET INJO SIDESWIPE SAME DIRECTION
9143535 DARK (NO LIGHTS) SLUSH INJ1 NOT COLLISION W/MOTOR VEHICLE
10005655 DARK (NO LIGHTS) WET INJO NOT COLLISION W/MOTOR VEHICLE
10125253 DAYLIGHT WET INJO NOT COLLISION W/MOTOR VEHICLE
10151296 DAYLIGHT DRY INJO SIDESWIPE SAME DIRECTION

MPT 104.800 to 104.900 ( Stack #9)

Total Crashes: 5 Light: 4 Dark: 1 Dry: 3 Wet: 2 Fatalities: 0 Injuries: 0 PDO: 5
7000771 DARK (NO LIGHTS) WET INJO NOT COLLISION W/MOTOR VEHICLE v
9014114 DAYLIGHT DRY INJO NOT COLLISION W/MOTOR VEHICLE ;/
9029048 DAYLIGHT DRY INJO NOT COLLISION W/MOTOR VEHICLE *\,/
10013088 DAYLIGHT DRY INJO NOT COLLISION W/MOTOR VEHICLE e
10131346 DUSK WET INJO REAR END o

MPT 104.900 to 105.000 ( Stack #10)
Total Crashes: 1 Light: 1 Dark: 0 Dry: 0 Wet: 1 Fatalities: 0 Injuries: 0 PDO: 1

9030652 DAYLIGHT WET INJO NOT COLLISION W/MOTOR VEHICLE
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May 2003 VERTICAL ALIGNMENT 12.3(3)
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Notes:
1. Typically, the 10 mile-per-hour curve will be used.
2. See examples in this Section for use of figure.
3. Figure is based on a truck with initial speed of 70 miles per hour. However, it

may be used for any design or posted speed.

CRITICAL LENGTH OF GRADE

(200 Ib/hp Truck)
Figure 12.3A
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