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CERM At A Glance

Successful delivery of more than 4,000 projects over 30 years has created economic
opportunities for over 130 families across the Southeast.
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Our Services

CERM's technical team consistently delivers a broad range of high-quality civil engineering
services for our clients.
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Construction Program Engineering . Environmental Remediation &
Management Management Services Sy s R, Management Contracting
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Construction Project Construction ALTA Brownfields Asbestos, Lead, &
Engineering Management Material Testing Asset Inventory Consulting Mold Abatement
Inspections (CEl) Contract & Special Boundary Due Diligence & Demolition
Construction Management Inspections Surveys Compliance Services
Materials Testing Community Geotechnical Construction Phase I, II, and Il Environmental
(CMT) Engagement Site Design Staking ESAs Restoration
Construction Regulatory Stormwater Construction NEPA Soil &
Reviews Reporting Permitting & Verification Environmental Groundwater
Pre-Construction Quality Control Management Right-of-Way and Planning and Remediation
Services Inspections Water & Deed Research Permitting Storage Tank
RF| Reviews Facility Wastewater Easements Industrial Decommissioning
Project Closeout Commissioning, Management Streetscape Hygiene Underground
Operations & Roadway GIS Safety Storage Tank
Maintenance Engineering Topographic Management Removal
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Roadways Slope Failures in
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Milledgeville

Three sites within 20
miles in Central Georgia
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Purpose of Presentation — Geotechnical Instrumentation

* Discuss the instrumentation used in slope failures in
“Kaolin Country” roadways

* Methods employed and the difficulty of interpreting
with variability of results

* Discuss the value of the data obtained
* Show how this data was used in the analysis

e |llustrate the value of “real-time” data
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TYPICAL INSTALLATION

o s 2%
g 23 D

V2 -1IM

et ple
4 '3 Ay IO

Geotechnical Instrumentation - Piezometers
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US 441 — Roadway Slope Failure (#1)

* Roadway cracking for ~5 years (2009)
* Multiple overlays

* Need to define problem — failure
plane

* Moving so existing slope indicator
piping crushed

* Part of fix to evaluate the problem

* Manual and automated monitoring of
4 inclinometers

e Excessive movements detected in
large rain event
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US 441 — In-Place Inclinometers
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US 441 (SR 29) near Highway 112 (#2
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US 441 — Roadway Slope Failure (#2

Less than 1.5 miles south of #1 failure
Similar with several overlays

Need to define problem — failure plane
Design fix to evaluate the problem
Manual monitoring of 11 inclinometers

Movements detected in rain events
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US 441 (SR 29) Inclinometer Readines

SR29 13 A SR29 14 A SR2915 A SR29 16 A
== 8/5/2021 == 10/18/2021 10/25/2021 il B8/3/2021 === 10/18/2021 - - 10/25/2021
| 712012021 &— 10/18/2021 1025120 i 7/27/2021 =i 10/18/2021 v 10/25/2021
310
316 320 308 son. .
314 318 306 306 ‘
312 316 304 304 ]
310 21; 302 302
308 b
300 300 1
306 M 298 ]
304 308 298 296
302 306 — 206 s
300 304 4 siip Surface T 294 202
298 3024 —— . ]
206 - 292 290
300 Sheby Tubes at 288 3
249 208 — 290 ]
292 J Slip Surface 281279 286
e 296 288 !
290 284 qslip Surface
- 204 B 286 - 22—
i 292 i 284 Slip Surface 8 280 - Sty Tebem o
284 - 290 | 282 £ 278 4 206204
54 3 288 a Binge. ] Tran
282 K - S 276 ]
8 260 €286 3 —— % 274
E 278 § 284 ' < 278 w 272 &
S 276 T 282 c 276 270

15



A
(e) C-E-R-M CORPORATE ENVIRONMENTAL RISK MANAGEMENT
h 4

Movement along interface below water table

-Current Ground Surface -Original Embankment Grade

Proposed Grade
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- SR 24— Large Slope Failure
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SR 24— Extensive exploration and Monitoring
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Varying readings/conditions — Tilt Change Used

SR24 14 A SR24 14 A SR24 17 A SR24 17 A
= 0212020 == 4/1/2021 6/29/2021 —— 0212020 =@ AM1/2021 b 62072021 . —— 0/11/2020 =@ 4/1/2021 o 62912021 W 0/11/2020 —@= 41172021 612002021
425 430 ,;
425 @
420 I 425 ®
420 p
; ! 420 ]
415 z 420 #
415 Bl
4 415
» { !
4
0 ! 410 I
! 410 :
405 ‘ q p
405 I s 406 $
400 400 ] 450 400 b
4 | ]
) | ]
395 395 — 395 _ 395 L
< 3 ? 8 g S
c [ =3 [ ]
& 300 U 390 £ 390 530 L
c £ s 5
F 5 g g |
] = B 385 3 385
= © 385
el i, :.a : w :
4 w
w h 380 380
380 : 380
\ g
Vs 375 375
< 375 .
L

19



A
(e) C-E-R-M CORPORATE ENVIRONMENTAL RISK MANAGEMENT
h 4

SR 24 - Sandersville

* Collapse of roadway
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to see movement

Profile change will likely reveal failure
elevation

Original Embankment Grades

Very large failures may not move quickly, e
may require tilt-change function to 12 el 7 e =
identify failure surface

Water level readings are important for
analysis.

Automated data acquisition is valuable
tool in measuring movements and can
save time provide more data.
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Questions?

Thank You
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