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Reckfalls




» 12-25-1998: ~MP 6.3
6-12-2008: MP 6.22 fameew SB West Slope
SB West Slope e

i Early 1990's: ~MP 5.5
SB West Slope

4-29-2008: MP 4.91
NB Median Slope

n C s 7-13-2011: MP 4.63
NB East Slope

e

1,000 Feet




177 NB Medien Siope
MP 87
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FINAL REPORT

IMPLEMENTATION OF THE ROCK SLOPE MANAGEMENT PROJECT 0
AT THE VIRGINIA DEPARTMENT OF TRANSPORTATION =>4
US Department Publication No. FHWA SA-93-057
of Tansportation November 1993
Federal Highway
Edward J. Hoppe, Ph.D., P.E. Administration

Senior Research Scientist

Derek H. Whitehouse, C.P.G.
Chief Transportation Geologist

NHI Course No. 130220

Rockfall Hazard Rating System

Participant’s Manual

Virginia Transportation Research Council
(A partnership of the Virginia Department of Transportation
and the University of Virginia since 1948)

i ] titut
Charlottesville, Virginia National Highway Institute

= -
-Pmc*“o‘f’

June 2006 Innovation Through Partnerships
VTRC 06-R23



INTERSTATE

NB/SB MP Marker NE/SB Median Slope Begin

RHRS Preliminary Rating A NB/SB Median Slope End

RHRS Preliminary Rating B NB/SB Qutside Slope Begin

RHRS Preliminary RatingC @  NB/SB Outside Slope End

Historical Rockfall «  NBISB Begin/End Median Slope
= Slope Length @ NB/SB Begin/End QOutside Slope

SB MP Baseline [384] 2012 RHRS Detailed Rating Score

NB MP Baseline

O ED

3-7-2011: MP 3.75
NB Median Slope

Note: 1. Slope Limits and Mile Posts are ’ i E3 100 200 Feet Virginia Department of Transportation - Salem District
Approximate Only itk . / Interstate 77, MP 0.0 to MP 8.0 (Fancy Gap)
Slope Inventory and RHRS Slope Rating

Created by R. Roa - : - i
U fewmsny JT IR June2012 Page7of 16




cor 8-356
RHRS Detailed Rating Field Data Sheet ”W”’é\z.f 472,73,74,
Date;  S-f8-/2- Rating; @! B Rater: L. AdTman, Fls.
County/City _fffore Start Latitude 26, £02599  Start Longitude 300 .7/369/9
Route No. Z-77 End Latitude Sé 0574 & End Longitude RO, 3. 360
Nearest Inter, _gr 7 (56) Start MP (est) A FS EndMP(est) 5, /5
ADT 1B ooo(ss)  Speed Limit L5 Left /(Right) Heading N S E W
(5-50)
Category ] Remarks Category Score
Slope Geometry Slope Geometry
——
Sl i 0 ’ e o Y ik
I— o o 9 e ISII‘I]PL A“LJL it Slope Height .| B
1 S i Iicl ] fa=]5 1! : 7
Average Vehicle Risk /05 % | Section Length = AVR oo
Sight Distance 420 R |SinPresent  Yes /No)
% Decision S.D. 4o % Sight Distance )
Roadway Width 2 a Roadway Width [
Geologic Characteristics I _Geologic Characteristics
Case | " Case /
Structural Condition DO F R @ Struet. Cond. E=1)
Rock Friction R 1P cCs Rock Friction 27
— Ll
Case 2 Case 2 °
Differential Erosion = S|Ope H elghts
Features FONM N /’4 Erosion Feat. (2]
oo in Feoson SMLE whe FrosionRates O 25 to > 250 ft
Rockfall Characteristics = Rockfall Characteristics |
Block Size/Volume 74 (Thryd Block Size =14
Rockfall History FoM© Rockfall History 2/
Comments: ; : Total Score A
W « piocr Racerpic OBSER ED oM SB S0E, —
» FREGUenT idp B0k LA LDILYEES. TEMIT SEPaR rED

* PoISED BLocts ffamd gn SCoFE. maaY Lvadl FehTvies:

. S0 mIACSTL
¢ S0 VEGLTATION ¢
- GeDHCTT SHE NS DITEReaT, Mot gl O

Pas Aud wENT

P rarag = 4




cor E-356

RHRS Detailed Rating Field Data Sheet ~ ”"“’577.;,/71, 72,75,74,

Date:  S-/8-/2- Rating: @f B Rater: 4. ALTMAN, Pl
County/City _<géloce Start Latitude .602529  Start Longitude R0 .°/349/5
Route No. L=77 End Latitude 26,60 End Longitude 0. 736,360
Nearest Inter. —&nr £ (56) Start MP (est) A-2E End MP (est) A5
ADT 18000 Speed Limit 55 Left /Right) Heading N S E W

(5-50)
Category Remarks Category Score
Slope Geometry Slope Geometry
1 i ) 7, /4_-: =
Slope Height & m"/ fi. g[i(;pe Angle v Slope Height i’
Ditch Effectiveness G M(L)N | DitchWidth /o5 Ditch Effect. 27
— E—
Average Vehicle Risk /05 % | SectionLength |20~ AVR (o)
1ght Distance dzo # | 3 i
% Decision S.D. o % Sight Distance. 270
Roadway Width 29 fu Roadway Width &
Geologic Characteristics Geologic Characteristics
Case | Case 1
Structural Condition DCIF R @ Struct. Cond. =1
Rock Friction R I P CS Rock Friction 27
Case 2 Case 2
Differential Erosion ;
Features FONM N //4 Erosion Feat. o
Difference in Erosion .
Rates SMLE i # Erosion Rates o)
Rockfall Characteristics Rockfall Characteristics

Block Size/Volume >4 (Bdryd Block Size 8!
Rockfall History FOM @ Rockfall History __ 2/
Comments: Total Score s65

WE « piosr Rocecnic OBSERVED ON SB S,
» FREGUEIT s 20068 JPLrosl fRIcdRES. TO

. SPeRAniIc RIACLTL
¢ SOOI I YECLTATI OP ¢
- CREXOGY Sl wr” DIFFERST, Mol @Dy DA

TS SEPAse rTD

S.
* PoiSED Blocks fagd gw SCotE.  masY LAvacd Fehvule

P AuD WENTH BT,

P RATug = A

ADT = 18,000

AVR Score >81

Average Vehicle Risk:

Avg. Slope Length = 775 feet




RHRS Detailed Rating Field Data Sheet ~ ’“”’77.5,/7.1, 72,73,74,

Date:  S-/8-/2~

Rating: (A)/ B

cor E-356

Rater: 4. ATmAN PG,

County/City _<aloLe Start Latitude 3.6025329 StartLongitude R0 .7349/3
Route No. L=77 End Latitude 36,605 746 End Longitude
Nearest Inter. —&usr s (56) Start MP (est) s et End MP (est) 245

Left /Right) Heading N S E W

- SPePAS I RIATLTR

¢ SO0 yeeeTAT OP ¢

. GREXOGY St DIFFERAT, MGUE @D DATIOR AY

» FREBDEIT +2e 00K JPlaon i [RICYRES. TomTrs SEPasa red
P v RES .
* PoiseD Blocks [faud gn ScofE.  miaY L FefiTe e

D weNTHEIIE,

ADT /B ooo(se)  Speed Limit ©S
(E-50)
Category Remarks Category Score
Slope Geometry Slope Geometry
Slope Height o A, Y ik
i - % f[l‘;ps Angle Rl | Siope Heigit 2l
Ditch Effectiveness G M @N Ditch Width jatis ' Ditch Effect. 27
Average Vehicle Risk 05 % Section Length Z2C AVR iele)
Sight Distance 70 f. Sign Present Yes /(No)| .
% Decision S.D. 4o % Sight Disnce 1
Roadway Width A Roadway Width &
Geologic Characteristics Geologic Characteristics
Case | Case 1
Structural Condition DCIF R @ Struct. Cond. =1
Rock Friction R IUPCS Rock Friction 27
Case 2 Case 2
Differential Erosion ;
Features FONM WA Erosion Feat. [2)
Difference in Erosion G s
Rates S ML E 47 /A— Erosion Rates Q
Rockfall Characteristics Rockfall Characteristics
Block Size/Volume >4 (Bdryd Block Size 8/
Rockfall History FOM @ Rockfall History __ 2/
Comments: B Total Score 545
WE « posr Roceepic OBSERVED OM SB SWE,

R RATmug = A

Sight Distance:
Worst Case: 420 ft
Percent DSD Score = 81




cor &-56

RHRS Detailed Rating Field Data Sheet P""'”??;,; 472,75,74,

Date:  S-/8-/2~ Rating: @/ B Rater: 4. AlToan , Pl
County/City _<4llotc Start Latitude 36.602599  Start Longitude 300 .°/349/°
Route No. Z-77 End Latitude 36.60574 6 End Longitude
Nearest Inter. —&rr 7 (56) Start MP (est) A TS End MP(est) =, /5
ADT /6 ooo (sa)  Speed Limit “S Left /(Right) Heading N S E W

(5-5w0)
Category Remarks Category Score
Slope Geometry Slope Geometry

Slope Height o R | W'

i % Slope Angle 7271 Slope Height 2]
Ditch Effectiveness G M @N Ditch Width ~ /g%s ' Ditch Effect. 27
Average Vehicle Risk /05 % | SectionLength | 2[ AVR J(oe)
Sight Distance 70 fr. | SignPresent Yes /(No)| .

% Decision S.D. SightDistance )
Roadway Width Roadway Width &

Geologic Characteristics Geologic Characteristics

T —

C. 7

Structural Condition D @/ F R@

Struct. Cond. a1

KOCK TTICTION

RIUOU DS

ROCK Fricton z({

Case 2

Case 2

Differential Erosion

Features FONM

Erosion Feat. [2) N

Difference in Erosion

Rates SMLE

Erosion Rates

. - S

Rockfall Characteristics

Rockfall Characteristics

Block Size/Volume Z4

(B yd®

Block Size =1

Rockfall History

FoM@©

Rockfall History 2/

Comments: _
WE « prosr Roaerpie OBSERVED ON SB S0E,

* FREGEIT s LDOES PR fDICURES. JO

SPpPm D g AT
f SPonD e VECLTATIOR ¢
- REXOGT S nTeY BIiFFERGRT, Mg

wars 5gpas re

; uRES-
* PoISED Blocks ltagd on SCoPE. mbsY LOvsGl FeATv e

@ 0471w A D WEN HEIE,

Total Score

565

Slopes Showing Their Age




cor E-356

RHRS Detailed Rating Field Data Sheet ”"“’577(."?,/71, 72,75,74,

Date:  S-/8-/2- Rating: @f B Rater: 4. ATmAN, P,
County/City _<aloLe Start Latitude 3.t025399 Start Longitude R0 .°/349/3
Route No. Z-=77 End Latitude End Longitude R0. 734,360
Nearest Inter.  £rir / (56) Start MP (est) sl End MP (est) A5
ADT 18000 Speed Limit 55 Left /Right) Heading N S E W

(5-50)
Category Remarks Category Score
Slope Geometry Slope Geometry
lope Height o . g
Mgt 5 o IS_[;";'pe Angle 7 Slope Height Bl
Ditch Effectiveness G M(LIN |DitchWidth  /o%ys ' Ditch Effect. 27
Average Vehicle Risk /05 % | SectionLength |20~ AVR (o)
Sight Distance 70 f. Sign Present Yes /(No)| .
% Decision S.D. o % Sight Distance. 270
Roadway Width A f Roadway Width &
Geologic Characteristics Geologic Characteristics

Case | Case 1
Structural Condition D ©/ F R (&) Struct. Cond. al
Rock Friction R I P CS Rock Friction 27
Case 2 Case 2
Dnfttetinl koomon FONM Erosion Feat. o
Features
Difference in Erosion SMLE Erosion Rates
Rates 0

b Rockfall Characteristics Bock ol Charnclel i,
Block Size/Volume >4 (Bdryd Block Size El
Rockfall History F oM@ Rockfall History 2/
Comments: Total Score s65

WE « piosr Rocecnic OBSERVED ON SB S,

» FREBDIT 10008 JPLNS R [DICYRES, TOMTS 56PA rEeD
* PoISED Blocks jtagd gn SCofE. mbaY Lavse FshTu PES:
- SPPAvIc RIATETR
»’ ;m;b;i%a:?:fﬂ.‘iumf NGUE D DATIF> AuD WENTHENTE
P RATug = A

Rockfall History :
Constant Shedding of Rock




INTERSTATE

. . . RHRS
S | T e i | e | wostatvisory | 0| o
8-SB 2.95 3815 100 81 40 Constant 81 565
14-SB 3.75 3.9 >100 81 40 Constant 81 565
19b-SB 49 5 75-100 81 40 Constant 81 565
23-SB 5.45 5.65 >100 81 40 Constant 81 565
10-NB(M) 3.6 3.9 60 27 40 Constant 81 560
13-SB 3.6 3.75 50-75 27 40 Constant 81 511
9-NB 3.7 3.85 55 27 40 Constant 81 506
15d-NB(M) 5.05 5.15 85 81 40 Constant 81 506

21-NB(M)

81

60

Constant

506

16-SB

81

Constant

487

33-SB

81

Constant

487

13-NB(M)

81

Constant

482

14-NB

81

Constant

482

15b-NB(M)

27

Many

452

19-NB(M)

27

Occasional

434

6-NB

27

Occasional

416

20-NB

27

Occasional

416

22-SB

81

Occasional

415

7-SB(M)

9

Occasional

403




GeologiclEvalliations:

« Culpeper

= Staunton

Appakachian Plateau

+ Bristol

Alligator Back

Formation







GeologicgdEvalliationsk

Approach

* Establish Baseline

* Document Cut Slope Conditions
e Discontinuity Measurements

e Kinematic Analysis

e Develop Priority Slope Sections
e Develop Remediation Options
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b Blast Damage
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|27/4N BYedian

cologich

S5 80 Sk

Well defined NW shear plane |

Mobilized/Separated blocks

| Exposed NE joint and NE stress relief joint |

I-77 NB Project $tati

I I : ; -
+0 Locati ji +0 Scale
9+00 | Remove Potential Wedge | 10+00 ation of prvicus rackelids | 41+00 Remove Wedge 12+00 -

on March 7, 2011

MO738 23S — 05+C 1~ 'YLS INITHIOLVYIN

MATCHLINE STA. ~8+390 - SEE FIGURE NB-M-1

Similar system of joints as previous
rockslide at Station 10480 :
NW back-plane and NE joint

| Differential weathering and blast damage of rock face |

| Remove Well-developed overhangs l

A POTE, NOTTO SLE) Area of further investigation

MATCHLINE STA. ~12+50 — SEE ABOVE

€IN-aN 34NDId 338 — 06+51~ V1S INIMHOLVIN

177 NB Project Stationing (f
{
13 | Remove Wedge and mohilized block 14+00 15+00
| Remove loose rock = Virginia Department of Transportation - Salem District
Interstate 77, Approximate MP 3.8, Carroll County
= “ Investigation of Existing Rock Cut Slopes

Remove Loose Material = to be completed with an excavator and/or by scaling based on location on slope
Scaling — to be completed by Ameritech

he
Approximate .
(Net True North) Pranarad by IDR November 2011 Figure: NB-M-2




Stepe Remeekiden ¢ [-77 N Meekn
MIP 846 @ &2

mergency Response Team

Scope of Work:
e Scale approximately 1200 LF of Slope

D.

[0
T INC.

sowers
Remove Well Developed Overhangs
Remove Well Developed Wedges ﬁAmeﬂtech

Slope
Constructors

Estimated Schedule : 30 to 90 days eotechmical Contractors

Construction Started on 5/29/2012
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*Project completed on*8/29/202
*Approximately 3 months to*camplete

eApproximate 7,500 CY of Rock
*No accidents and minimal impacts to traffic

*Approximate Cost |.75 Million
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@onclisions

. RHRS

2. Detailed Geologic Evaluation
3. Slope Remediation

Advantages:

e RHRS - Baseline

* Value of Geologic Evaluations

e Aids in Prioritization of Slopes

e Supports Emergency Response Remediation




AYfooldAhead

More Detailed Geologic Evaluation
Development of Contract Bid Documents
Contract Advertisements for Future Slope
Remediation Projects




¢ Robin Keeler — Contract Coordinator, Salem District

B R

* Malcolm Schaeffer, PG — Professional Associate & Engineering Geologist
 Jim Sheahan, PE — National Director of Geotechnical Engineering

Ameritech
Slope
Constructors

Geotechnical Contractors

* Jeff Boon — President of Ameritech Slope Constructors
* Bob Forbes —Vice President of Ameritech Slope Constructors

e Stacy Edmonds — Inspector

;

€
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