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I-77 Corridor: Project Location j
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Original I-77 Constructiong



I-77  Typical Sectionyp
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Corridor Challenges g

I-77 Corridor

Corridor Challenges



I-77 Corridor:  Challengesg

High AADT

Foggy ConditionsFoggy Conditions

Steep Grades
Unfavorable Geology & 

Aging Slopes



I-77 Corridor Challenges: 
Hi h ADDTHigh ADDT

ADT 
18,000 NB
18,000 SB

% Trucks% Trucks
21% NB
27% SB 



I-77 Corridor Challenges: 
St  G dSteep Grades

SB

NBNB



I-77 Corridor Challenges: 
F  C ditiFoggy Conditions



I-77 Corridor Challenges:
R kf llRockfalls



I-77 Rockfall Historyy



I-77 NB Median Slope 
MP 3 7MP 3.7



I-77 Rock Slope Management Programp g g

I-77 CorridorVDOT’  P ti   
Corridor Challenges

VDOT’s Proactive  
Approach

I-77 Rock Slope 
Management Program

Detailed Geologic 

RHRS 

Detailed Geologic 
Evaluations

Slope Remediation



RHRS Implementationp



RHRS Implementation on p



RHRS Implementation on p

Sl  H i htSlope Heights:
25 to > 250 ft

Slope Height (ft) 25 50 75 100Slope Height (ft) 25 50 75 100

Category Score 3 9 27 81



RHRS Implementation on p

Average  Vehicle Risk:

ADT = 18,000 
Avg.  Slope Length = 775 feetAvg.  Slope Length  775 feet

AVR Score >81



RHRS Implementation on p

Sight Distance:
Worst Case: 420 ft 

Percent DSD Score = 81



RHRS Implementation on p

Continuous and Adverse Orientation

Sight Distance

Continuous and Adverse Orientation

Estimated < 500 ft 

DSD Score = 81

Slopes Showing Their Age



RHRS Implementation on p

Rockfall History :
Constant Shedding of Rock



RHRS Implementation on p

Cut Slope 
Designation

Begin 
MP End MP Slope 

Height (ft) 
Slope Height 

Score
Percent of 

DSD DSD Score Rockfall History History 
Score

RHRS 
Detailed 
RatingRating

8-SB 2.95 3.15 100 81 40 81 Constant 81 565

14-SB 3.75 3.9 >100 81 40 81 Constant 81 565

19b-SB 4.9 5 75-100 81 40 81 Constant 81 565

23 SB 5 45 5 65 >100 81 40 81 C t t 81 56523-SB 5.45 5.65 >100 81 40 81 Constant 81 565

10-NB(M) 3.6 3.9 60 27 40 81 Constant 81 560

13-SB 3.6 3.75 50-75 27 40 81 Constant 81 511

9-NB 3.7 3.85 55 27 40 81 Constant 81 506

15d NB(M) 5 05 5 15 85 81 40 81 Constant 81 50615d-NB(M) 5.05 5.15 85 81 40 81 Constant 81 506

21-NB(M) 5.4 5.65 75-100 81 60 27 Constant 81 506

16-SB 4.45 4.65 >100 81 100 3 Constant 81 487

33-SB 6.3 6.45 >100 81 100 3 Constant 81 487

13 NB(M) 4 45 4 65 80 81 100 3 Constant 81 48213-NB(M) 4.45 4.65 80 81 100 3 Constant 81 482

14-NB 4.45 4.65 85 81 100 3 Constant 81 482

15b-NB(M) 4.85 5 65 27 40 81 Many 27 452

19-NB(M) 5.25 5.4 65 27 40 81 Occasional 9 434

6-NB 2 9 3 05 55 27 40 81 Occasional 9 4166-NB 2.9 3.05 55 27 40 81 Occasional 9 416

20-NB 5.4 5.6 65 27 40 81 Occasional 9 416

22-SB 5.3 5.45 >100 81 100 3 Occasional 9 415

7-SB(M) 2.95 3.1 45 9 40 81 Occasional 9 403



Geologic Evaluations:g

Alligator Back g
Formation



Geologic Evaluations:g



Geologic Evaluations :g

Approachpp

• Establish Baseline
• Document Cut Slope Conditions• Document Cut Slope Conditions
• Discontinuity Measurements
• Kinematic Analysis
• Develop Priority Slope Sections
• Develop Remediation Options



Geologic Evaluation:  I-77 NB Median 
MP 3 6 t  3 9MP 3.6 to 3.9

L  R kLoose Rock

Blast Damage



Geologic Evaluation:  I-77 NB Median 
MP 3 6 t  3 9MP 3.6 to 3.9

Well Developed Overhang

Launch FeatureLaunch Feature

Minimal Catchment Area



Geologic Evaluation:  I-77 NB Median 
MP 3 6 to 3 9MP 3.6 to 3.9

Mobilized Wedge

N25E, 45 SE



Geologic Evaluation:  I-77 NB Median 
MP 3 6 t  3 9MP 3.6 to 3.9



Geologic Evaluations: I-77 NB Median 
MP 3 6 to 3 9MP 3.6 to 3.9



Slope Remediation :  I-77 NB Median 
MP 3 6 t  3 9MP 3.6 to 3.9

Emergency Response Team

Scope of Work:

g y p

Scope of Work:
• Scale approximately 1200 LF of Slope
• Remove Well Developed Overhangsp g
• Remove Well Developed Wedges
• Estimated Schedule : 30 to 90 days
• Construction Started on 5/29/2012



Slope Remediation :  I-77 NB Median 
Sit  ASite Access



Slope Remediation :  I-77 NB Median 
M i t  d P t ti  f T ffiMaintenance and Protection of Traffic



Scaling within Wedgeg g



Scaling Around Overhangsg g



Scaling Around Overhangsg g



Rock Overhang g



Rock Overhang Blastingg g



Rock Removal After Blast



After Blast & Clean Upp



Large Wedge Removalg g

Mobilized Wedge

N25E, 45 SE



Wedge Removal Begins: 7/13/2012g g



After 1st Blast within Wedgeg



Layout of 2nd Blasty



After 2nd Blast



Change in Plang



Excavation of Fill Continues



Top and Bottom  Approachp pp



From the bottom



After the Wedge Blast g



Mechanical Removal Below



The plan comes togetherThe planes come togetherp gp g



Project Statsj

P j  l d  8/29/2012•Project completed on 8/29/2012
•Approximately 3 months to complete
•Approximate 7 500 CY of Rock•Approximate 7,500 CY of Rock
•No accidents and minimal impacts to traffic
•Approximate Cost 1.75 Millionpp
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Conclusions

VDOT Rock Slope Management Program:  p g g
3 Step Process

1. RHRS
2. Detailed Geologic Evaluation
3 Slope Remediation3. Slope Remediation

Advantages:Advantages:
• RHRS - Baseline
• Value of Geologic Evaluations
• Aids in Prioritization of Slopes
• Supports Emergency Response  Remediation



A Look Ahead

I-77 VDOT Rock Slope Management ProgramI-77 VDOT Rock Slope Management Program

• 28 High Hazard Slopes (RHRS Rating >300)g p ( g )
• More Detailed Geologic Evaluation
• Development of Contract Bid Documents

C  i  f   S  • Contract Advertisements for Future Slope 
Remediation Projects
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