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Project Overview

1. Project Initiation

2. Rating Calibration
3. Field Data Collection
4. Maintenance
Interviews

5. QAQC
6. GES Review




Purpose




Geotechnical Asset
Management (GAM)
leverages GIS to inventory
infrastructure

Utilized by an increasing
number of DOTs to track
unstable slopes

Repeat ratings allow for
monitoring changes in
condition




Development of the RHRS began at ———
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TDOT modified their RHRS from the TDOT RHRS FIELD SHEET 1.1

* . 7 I. Slope Height (ft) 2. Average Vehicle &ﬂ.j_ﬁz;m_%"ﬂw
NHI methods to better fit their needs | TRIMS/Preli | wimes | Ricavey T e
FileNo. — . . Slope Length_____ft SpeedLimit______ft AVR =
County No. Rater alpha (a) beta (b)_____ pe Lengt pe
Route No. Speed Limit ) instrument 3. % Decision Site Distance (% DSD) 4. Road
M d'f' . d D' h Beg. LM. - D?strict T || widdh —F neigne ) ¥ Choose one:  2dquate, moderate, limited, very limited Width (ft)
oditications were made to DItc TS | . w T
. . . . County Latitude i ) - S
Effectiveness, Geologic Characteristic, egen____tovgese___|_____ B
|.Slope Height ) _“xh Effectlve-ness 6:1 catchment shape? (yes érjno)
Presence of Water on Slope, and 2 AVR — SCORING || cesmcastmnc wis o)
R kf || H. t 3.% DSD - eight (fty |  Wwidth for width for
OCKTa ISTOry 4RaadWidh ___ TOTAL

5. Ditch SCORE
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Modifications were designed primarily - e
Character

to remove subjectivity from rating : — = 7 Presence of Water on Siope
assessments Or to accou nt for <|0% 10-20% 20-30% =>30%|<I10% 10-20% 20-30% >=30% 8. Geology (choose one) ngne Se‘z}pmg ﬂO;;ng gusﬁr;mg

3 9 : Score =

Tennessee's unique geology and _
Climate c|_22c| 20:0 2060 60 | 020 20 54(. 2060 >60.

rough/  smooth/ rough/ smooth/| rough/ smooth/ rough/
ndulating undulating planar ndulating undulating planar planar

5 14 41 2 5 14 41

Topple/B. Release Differential VWeathering Raveling

0% 10-20% 20-30% >30%|<10% 10-20% 20-30% >30%
4 122 | 3 9 7 sl e
13ft 3-6ft >6ft |<Ift 13ft 3 6ft  >6ft 3
5 14 4 122 3 9 27 sl
_ <Ife  1-3ft  3-6ft  >6ft tabular blocky round
score 3 92 27 8l score




Roadway Metrics Score Calculations Roadway Width Score:

ReVI eW p reVI O u S |y CO | | e Cte d Functional Classification: Geo|ogic Character Score: Automatically calculated value, do not edit.

. Highest sum of Case 1 or Case 2 scores. Automatically
alculated value, d dit.

ra tl n g S celedaiedalue, co notedt Average Vehicle Risk Score:

5 ,t t . . t Automatically calculated value, do not edit.
Visit known slope locations with

G h d S 3 O O A/IK-DT_Yea-r: ' orded? Automatically calculated value, do not edit. Decision Sight Distance Score:
a e O a Za r C O re > fihatyearas the AADT recordect Automatically calculated value, do not &:dit.
Add neW Slopes When Speed Limit: Block Size or Event Score:

Automatically calculated value, do not edit. AADT Score:

encoun t ere d Automatically calculated value, do not edit.
. . . Roadway Width (feet):

Document slope conditions with el P e ol RS Seore

ra ti n g S a n d p h Oto S Roadway Length Affected (feet): Automatically calculated value, do not edit. Automatically calculated value, do not edit.

Collect photogrammetric data g

for slopes with a Geohazard
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Slope height Score:
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Q Sinkhole 0 ?“
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Rockfall Site Inspection Greenville
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» Ratings performed in teams
of two

 Utilized ESRI mobile
software for site ratings

» Performed group
“calibration rating” at field
work initiation

 Previous ratings reviewed on
site
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88SR030001011.20LRF ...
35.731910°N 85.430760°W

Edited by
JJ04073@tn.gov_TDOT - Apr 20, 2020

Create a Site Inspection

Geohazard Type: Rockfall

File Number: 88SR030001011.20LRF
Project Number:

GES File Number:

Region: 2

District: 28

County Name: Van Buren

County Number: 88

Route Number: SR030

Beginning Log Mile: 11.23

Slope Length (ft): 980

Roadway Offset: Left

Annual Average Daily Traffic (AADT): 790
Speed Limit (mph): 45

Current Geohazard Score: 433
Date Rated: 01/07/2019 08:22 AM
Comments:

Construction Cost Estimate - Option 1: §
Construction Cost Estimate - Option 2: §
Contract Letting (Act. 800):

Estimated Construction Cost: §
Contract Bid: $
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A tota | Of 1 80 S |teS were Previons Number of MNumber of Rockfall Number of Rockfall Sites

Connty Rockfall Sites with Scores  Sites Rated for WO1  with Scores Greater than
inventoried ' Geeater Than 300 (All Scores) 300 for WO-01
Of those sites, 111 were rated . 1; N
above a geohazard score of Genndy 17 19
300 Hamilton 19 18

. . Paolk 63
Seven sites with scores s i
previously above 300 were not Sequatchie 15
r ate d Van Buren 18
5 . . Warren 0
Of the ten counties in Region e ,
2’ tWO Of them had Z€Ero County Route LogMie Previous Score Reason for not Rating
hazardous slo PES Bledsoe SR030  5.84 329 Colhuvial Slope/Lack of Outcrop

Hamilton SR148 3.4 427 Rock slope height <10’ /Preliminary C Rating
Hamilton SR148 3.73 370 Rock slope height <10°/Preliminary C Rating
Polk SR030 427 Colluvial Slope/Lack of Outcrop
Polk SRO68 97 319 Colluvial Slope/Lack of Outcrop
Polk SR030 .53 352 Rock slope height <10’ /Preliminary C Rating
Polk SRO40 359 Rock slope height <10°/Preliminary C Rating




Ccmﬂt_l_r Ronie Lc:g Alle Total Gechazard Score

_ : - _ « A total of 43 new slopes were
Hamilton SRO0S 15.79 B30 : :
Gondy 10024 5.58 820 added to the Inventory, with 32
Polk SR04 15.41 775 getting detailed ratings
o o o iy  Ten of the new slopes rated

Polk SRD40 17.53 626 above 300 and two rated near
Sequatchie SRO0S 20.16 614 5 OO

Van Buren SR285 434 612 . .
e <001 430 o  Of the total 180 sites, nine rated a

Bledsoe SRO30 7.35 605 geohazard score above 600,
triggering 3D model collection

Polk SRO40 1620 654




[ssues Encountered

« Some site conditions
were masked by
maintenance activity

« Ratings overall were
generally lower than
previous ratings

* Some slopes were
missing and some
needed to be removed




AV Image Collection

Collected for sites that
rated over 600

Used to develop three-
dimensional models useful
for change detection or
conceptual mitigation
planning

Data collection took
approximately 1-2hrs per
site




Perspective 30° Snap: Axis, 3D

« Allows for high quality and quantity structural measurements
* Provide a basis for future change detection
« Allows for modeling of conceptual mitigation options




Maintenance Feedback is Key

« Rockfall history can be
hidden by maintenance
activity

e Maintenance personnel are
intimately familiar with
rockfall slopes

information (maintenance
and geotechnical) is ideal




Lessons Learned

Subjectivity Will Always Remain

« Different Geotech's will
always rate slopes differently

* Repeat ratings are important
for monitoring slope
degradation

* Normalizing or otherwise
accounting for differences in
rating values should be
considered during repeat
ratings




Sooner is better when collecting data for modeling

Measured
Change

0.40 ft
or higher
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« Allows for better event R “?;”'! Y{? A %
tracking q ‘ N APy | 478 ¥

- Identifies hotspots or high
cost/maintenance sites o

 Identifies sites with high S
traffic impacts

* Provides spatial and
temporal data that can be
quickly searched and plotted
as needed
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Incorporate Risk Scenarios measured
in Dollar Units

« Helps identify high risk routes
from an economic impact
perspective

« Calculate probability of a road-
closing event

«  Group slopes into corridor-
focused rockfall projects
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