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Center Hill Dam Foundation Remediation
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Wolf Creek Dam Foundation Remediation

Project Location
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Center Hill Dam Foundation Remediation
Project Overview

- Concreté Dam approx. 420m long

- W — .

: I\/Ia|n Dam |s 69m high above stream bed

F O

- Embankment Dam is approx. 300 m long
- Diff. U/S to D/S Water Level approx. 50m




Center Hill Dam Foundation Remediation
The basic problem
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Center Hill Dam Foundation Remediation
The basic problem




Center Hill Dam Foundation Remediation
The basic problem




Center Hill Dam Foundation Remediation
Si~nk oles
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| Geclogy

- PhotoNo. 5

Major Sinkhole on Left Abutment |



Center Hill Dam Foundation Remediation
Sink holes
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Center Hill Dam Foundation Remediation .
Sink holes

How Karst SH'SIBIIIS Work Septic tank drain field Plugged Sinkhole

Losing stream
Sinkhole used as

trash dump

=

-
J{ Well
H
1I‘ -
Dolomite ' _ "{ég
Water Groundwater
table contamination

from septic tank
drain field

To spring
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Center Hill Dam Foundation Remediation
Sink holes / Existing Condition

Sink hole

/ pam

Cutoff Trench

Soil Foundation

Grout Curtain




Center Hill Dam Foundation Remediation
Cut off trench works
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Center Hill Dam Foundation Remediation
Solution

Encasement Wall ot

Soil Foundation




Center Hill Dam Foundation Remediation

-

Geology =
Foundation Left Side of Dam Max. UCS Values UCS Average as
base of performance
Catheys Limestone 15,678 Pst //]_5,618.231'\

Quarry Marker (m Cannon)

2616-30715Psi

27500Psi )

Cannon Limestone C g - 32,23@ D)

Hermitage 'a'.Shale 15 2-foot thick and too 1000Psi 4 TMpa

weak to provide a sample.

Hermutage 'b' Limestone 9.068 - 21,094 Psi 11,600 Psi
Hermitage 'c' Shale 5,096 - 15,505 Ps1 7.250 Ps1
Hermitage 'd' Limestone 6,973 - 29,357 Psi 21,750 Ps1
Carters 'a’ Limestone 8,029 - 28,138 P 12,500 Pst

Carters 'b' T3 Bentonite 15 2-foot sandy
volcanic weak shale.

Carters '¢' Limestone

17,367 - 26,122 Psi

21,750 Pst
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USA - Center Hill Dam Foundation Remediation
Geology

Technical

| Transition Zone | Decp Part | TecArickhRagighea | | Shallow Part | Aea | |
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Legend: .

B Embankment [J Shale B upperCarters | grouting
[ Catheys B Hermitage B lower Carters o lost Tools
B Cannons [ Concrete
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USA - Center Hill Dam Foundation Remediation 4L

Geology

Formation

Catheys

Cannon
Hermitage

Upper Carters

T3 Bentonite

sandy volcanic weak
shale

Lower Carters

Rock Type

Limestone

Limestone

4 beds of Shale and
Limestone

Limestone

Shale

Limestone

Approximate
Thickness

56 - 116 ft

110 - 120 ft

50 - 55 ft

25 - 27 ft

1-1/4 to 2 ft

55 - 85 ft

Character

finely crystalline

shaley Limestone bands
medium to thin bedded
hard to moderately hard

finely crystalline
shaley Limestone bands
massive bedded
hard to moderately hard

dense to finely crystalline
thin bedded
soft to moderately hard

dense to finely crystalline
shale stringers/bands
medium to thin bedded
hard to very hard

dense to fine grained

sandy at top, shale at bottom
thin bedded

soft

fine to medium crystalline
shaley LS bands/stringers
massive to thick bedded
hard to very hard

BAUER

Unconfined

Compressive

Strength

108 MPa

36 — 220 MPa

35 —-200 MPa

55 - 195 MPa

120 - 180 MPa
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Center Hill Dam Foundation Remediation
Geology

S 44..--- Upper Leak
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Center Hill Dam Foundation Remediation
Encasement & Barrier wall layout

Encasement wall
> >
Hybrid cut off wall
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Center Hill Dam Foundation Remediation
Site Works Overview

Water Access Extended Working PlatfC
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Center Hill Dam Foundation Remediation
Previous Works




Center Hill Dam Foundation Remediation
Todays Scope of Work
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Center Hill Dam Foundation Remediation
Todays Scope of Work

126"
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114 18 12
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Center Hill Dam Foundation Remediation
Todays Scope of Work

Bohr o -Nr.{er
1000 3500 786505
1200 3500 786506 ) 5 \
1500| 3500 [ 786507 ] N ¥ <

v
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Center Hill Dam Foundation Remediation
Todays Scope of Work
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Center Hill Dam Foundation Remediation
Todays Scope of Work




Center Hill Dam Foundation Remediation
Todays Scope of Work
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Center Hill Dam Foundation Remediation
Todays Scope of Work

Mono Bloc element

Closing element

1]
i ] —
. Primary Pile
: '  Secondary Panel
N N S ! .
i, D T[] Tie-inPanel
5 e S
:
concretd skid !
J
= |
-~ min. 8 ft distance
/I between copper water
max. 4 ft Tie-in : stop and f{:ﬁ—fn
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Center Hill Dam Foundation Remediation
Scheduled Small Drilling Equipment
_‘, ? : tg‘% .

] .
¥ -
A
AT
Precision tool for Pilot Hole Drilling Verticality Control by Laser at a Coal Mine in Belgium Drilling depth:
626 ft — Laser beam confirms a total deviation of 1 inch = 0.01%



Center Hill Dam Foundation Remediation
Scheduled Large Drilling Equipment
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Center Hill Dam Foundation Remediation
Scheduled Large Drilling Equipment
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Center Hill Dam Foundation Remediation

RC Drill rods |
with stabilizer

RG Drill rod




Center Hill Dam Foundation Remediation
Scheduled Cutter Equipment
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Center Hill Dam Foundation Remediation
Scheduled Cutter Equipment
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Center Hill Dam Foundation Remediation
Scheduled Slurry Equipment
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Center Hill Dam Foundation Remediation

Scheduled Submittals & Reporting

SECTION - 03 30 53 MISCELLANEOUS CAST-IN-PLACE CONCRETE SECTIOM - 3156 10 BARRIER WALL CONSTRUCTION

SECTION - 01 00 00 GENERAL REQUIREMENTS
1 Area Use Plan

12 Final Survey of Grout Hole Locations
SECTION - 01 3217  NETWORK ANALYSIS SCHEDULE (NAS)
1 Qualifications
6 Constr. Network Analysizs Schedule
SECTION - 04 3300 SUBMITTAL PROCEDURES
1 Submittal Register
SECTION - 01 3513 AS-BUILT DOCUMENTS
1 Az-Buit Drawings
2 As-Buitt Specifications
SECTION - 01 35 26 GOVERNMENTAL SAFETY REQUIREMENTS
1 Accident Prevention Plan (APF)
12 Certificate of Compliance
SECTION - 01 4501 QUALITY CONTROL
1 Design QC Plan for Work Platform
2 Contractor Quality Contrel Plan
3 Progress and Work Photographs
SECTION - 01 5526 MAINTENANCE AND CONTROL OF TRAFFIC
1 TDOT Encroachment Permit
2 Traffic Contrel Plan
SECTION - 01 57 20 ENVIRONMENTAL PROTECTION
1 Environmental Protection Plan
& Water Qualty Mitigation Plan
SECTION - 01 57 23 STORM WATER
1 Modifications to Exist Disp. Area

2 Mill Certificate or Affidavit

1 Air-Entraining Admixture
16 Waterstops
SECTION - 03 37 239 CONCRETE FOR CONCRETE BARRIER WALLS
1 Sounding Device
28 Bentonite
SECTION - 13 50 00 INSTRUMENTATION

1 Driling Log

2 Instrument Installation Log

3 Inclinometer System

4  Driling, Sampling, Testing Plan

wn

Inclinemeter Installation
8 Permits, Certifications, & Licenzes
SECTION - 31 00 00 EARTHWORK
1 Earthwaork
SECTION - 31 0519 NOMWOVEN GEOTEXTILE
1 Geotextile
SECTION - 31 32 23 DRILLING AND GROUTING
1 Driling and Grouting Work Plan
16 Grouting Records
SECTION - 31 55 00 WORK PLATFORM
1 Sources
3 Ramps and Access Roads
SECTION - 31 56 00 ENCASEMENT WALL CONSTRUCTION
1 QC Plan for Encasement Wall Const

34 Final Report of Wall Excavation and Construction

BAUER

BEorehole Imaging Equipment

2 Inclinometer Installation Flan
3 B Eval. Orilling and Ferm. Te=sting
4 Qualifications - Barrier wWall Constr
5 Crilling and Te=sting Flan - Barrier
B BEw Constr. Technique Flan
T BEw Columnar wall Technique Flan
= GC Plan For BwW Construction
=] Excawvation Log and FRecords
10 Orilling Log and Record=s
1 Orilling Equipment
12 Excawvation Equipment
12 Optical Televiewsr Equipment
14 BEarrier wWall Filot Hole/Exploration Report
15 FPressure Testing Record=
16 Automated Orill Farameter FMMonitoring Results
17 CGuality Control Checklist
12 BEarrier Wall Technigque Area Report
13 Columnar Wall Technique Section Repoart
20  Current Progress As-Builk Orawings
21 Slurry Test Results
22 Periodic Reports
23 Escawation and Flacement Repore=
24  Werticality and FRotation Repores
25 Calibration Report=s
2E  Optical Survey
27 Barrier Wall Post-Construction Concrete YWerification Feport
Z& DOrilling Log=
23 Permeability Repores
30 Optical Televiewer Records
31 Contractor'=s Wall Instrumentation Installation Report
32 Bentonite
33 Polymer Slurry
34  Professional Geologist Credentials
35  Mlaterial Safety Data Sheets
36 Barrier Wall Element Records
37 As-Builk Profiles and Sections of Observation Well=
32  Final Report of Barrier 'wall Excavation and Construction
SECTION - 32 12 16 HAUL AND ACCESS ROAD
1 Haul Road
z Contractor Quality Tontrol
SECTION - 32 32 19 SEEDING
1 Fertilizer
2 Sead 495

36



Center Hill Dam Foundation Remediation

Scheduled_ Survey & Monitoring
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Center Hill Dam Foundation Remediation

Scheduled Survey & Monitoring

Data Recording Using the BAUER. System

Data Transfer Technique — An Industry First!

38



Center Hill Dam Foundation Remediation

* Online communication between
B-Tronic and Tachymeter
* Less than 10 min per measurement

39



Center Hill Dam Foundation Remediation
Scheduled Survey & Monltorlng by CIS

Secondary

Secondary
Panel

tolesance envelope = theoredical panel contour +150 mm
thoretical pand contour

deviation optical survey measurment

KODEN reading
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WallTracker

Dokumentation und Visualisierung von Projektdaten

”’ Herbert Hoover Dike Rehabilitation Seepage Cutoff Wall

Visualization Tool

Qg walltracker

BETA
G t D v.15Jul-03
” eosyn ec ©2009, Geosyntec Consultants
SN2l FOUNDATION consultants and Bauer Foundation Corporation
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WallTracker

Dokumentation und Visualisierung von Projektdaten

Zweck und Ziele

1. Zeitnahe Qualitatskontrolle / -Uberwachung (z.B. erreichte Tiefen,

Uberschnitte, Testergebnisse, ...)
2. Zeitnahe Datenanalyse (Tiefe-Soll-Ist, Uberschnitt-soll-Ist, ...)
3. Zeitnahes Produktions-Controlling (Massen, Soll-Ist-Vergleiche)
4. Visualisierung der erbrachten Leistung

5. Ubersichtliche Dokumentation von geographisch zugeordneten Daten

(geocoded data)

42



WallTracker

Visualisierung und Dokumentation von Projektdaten

Software-Hintergrund

1.Visualisierung von verschiedenen Daten aus
verschiedenen Datenbanken tGber die ArcGIS-Software
von Esri (ArcGIS: Geolnformationssystem)

2.ArcGlS-Reader ist kostenlos und wird bei Bedarf von

IT installiert wicas ArcGIS

™
"“"“."‘-ﬁ
AREGIS f0ri0S

Online GIS
ArcGIS™ Onling

ESRI Data

Info aus Wikipedia:
Geoinformationssystem

Geoinformationssysteme (GIS), Geographische Informationssysteme oder
Raumliche Informationssysteme (RIS) sind Informationssysteme zur
Erfassung, Bearbeitung, Organisation, Analyse und Préasentation
geografischer Daten. Geoinformationssysteme umfassen die dazu bendtigte

Hardware, Software, Daten und Anwendungen. WIKIPEDIA
Die freie Enzyklopiidie

43



Dokumentation und Visualisierung von Projektdaten
a5 WallTracker

WallTracker

File Data Help

Map

Go to Section
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Dokumentation und Visualisierung von Projektdaten

Map Sample Data
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Visualisierung und Dokumentation von Projektdaten

Map | Sample Data
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Visualisierung und Dokumentation von Projektdaten

Show All Data | Show USACE Data only
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Visualisierung und Dokumentation von Projektdaten
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CHD - Data Flow: Principles and Concepts A

BAUER

e
==‘%'Walltr“acker
Single comprehensive data structure

— Described in Data Management Plan to be submitted to Government

— Master database serves as single authoritative repository of all project data

— Relational database structure

Balance between automation and QC

— Data flow is automated to eliminate transcription, but transparent to allow
QC at all steps



CHD - Data Flow: Principles and Concepts A

BAUER

e
A
i

Iy
.‘iwalltracker

Data integrity built into each stage of process:
— Raw data uploaded to Government FTP site immediately on generation
— All data are verified on appending to database:
 Checks for completeness
» Checks for compliance with valid values
— Normalization within database allows for efficient management:
« All locations related by coordinates and stations
« Consistent unit nomenclature across entire database

Government and QCS can remotely view operator screens and access all
data with WallTracker



Master Site
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WallTracker

Government’s or QCS’s Tablet PC:
* Mirror of Argus data view
* WallTracker view



®..i.ocer CHD — Data Flow: Wall Installation 1L

Wireless H))))

router

B-Tronics
.dat file

Operator’s Control Screen

N

Bauer equipment with B-Tronics Master Site
Database

Government’s or QCS’s Tablet PC:
* Mirror of Operator’s Control WallTracker
Screen (within 1,000m)




History ... adlmost 1.000.000 m? of concrete cut-off walls for dam-barrier walls installed
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