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Slope Stabilization @ 1-40 WB MM 342, Roane Co.
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Contractor: Goettle
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Presentation
Agenda

“TDOT geohazard
— Pennington Formation colluvium

+*Extensive site characterization
and plans development effort

“*System components used and
schedule of progress

+*Ground anchors could be a new
slope stabilization tool at TDOT

Photo Source: George Hornal\TDOT



Background

Physical Regions of Tennessee
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Mississippi —

Alluvial 3
Plain

“*Geology \ Geography Creates
Divisions
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Western Valley of Eastern Highland Scquatchie
the Tennessee River Rim Vallev

Source: Moore, H., “A Geologic Trip Across Tennessee Interstate 40”, University of Tennessee Press, 1994



Geology

“*Pennington Shale Formation Test Boring (1/3
“*Notice the color on the drill matching the test boring samples
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Geology

“*Contains predominate shales that tend to
weather differentially with overlying
Gizzard Group Sandstone

“*Creates unconsolidated colluvium,
containing sandstone cobbles to boulders

“*Through mapping, Golder identified an
ul!‘:per sandstone member, and a lower
shale member

“*The subject colluvium is more pervious
than underlying strata - so trapped water
pressures are created

Source: Golder \ TDOT



Geology
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1-40 Construction in 1968

*» South of Walden Ridge, near the
city of Rockwood

* Fill Slide proposed near MM 341.5-
342

+» Halted Construction

Source: George Hornal\TDOT



Source: George Hornal \ TDOT

1-40 Construction in 1968

+s*Entire corridor is built on
unstable colluvial material

“*Must contend with the
Pennington Shale colluvium




1-40 Rockwood Corridor
Maintenance Time Line

+Slope movement continues

+1970’s TDOT later installed
drilled horizontal drains

+2012 Deep wells were installed

+2017 Replaced pinched off
inclinometers

2018 Future plan of action
could be drastic \ significant -
drilled ground anchors

Source: George Hornal \ TDOT



Landslides Triggered
Feb. 22, 2019

National Weather Service (2019). Historic Flooding Across The Tennessee Valley. Retrieved from https://www.weather.gov/mrx/hydroevent




Historic Flooding Across The Tennessee Valley
February 22-23, 2019

Radar loop of composite reflectivity

from early morning through mid afternoon (click to enlarge)
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Landslides
Triggered

“Feb. 22, 2019 Rain Began

+Over 100 Landslides
Occurred because of
flooding

“+*Two Sites along EB and WB
were identified that required
immediate stabilization
repair - Project Site

National Weather Service (2019). Historic Flooding Across The Tennessee Valley. Retrieved from https://www.weather.gov/mrx/hydroevent




Landslides
Triggered

February 2019 Precipitation Amounts
" w

CoCoRaHS Reports Only

*WM

+1-40, Roane Co. Project
Site shown in red circle
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https://www.weather.gov/ohx/February2019vsDecember1926

Practical Landslide Stabilization

RESTRAINT




Practical Landslide Stabilization

Restraint

* Stone Buttress
» Soldier pile lagging retaining walls (often w\ drilled anchors)

* Reticulated micropiles (used to bridge terrain in Foothills Pkwy)

Royster, D. L. (1978). Landslide Remedial Measures. Prepared for Presentation at the

37t Annual SASHTO Convention‘ October‘ 1978‘ Nashville‘ Tennessee|



Restraint -
Stone Buttress

+*Earthwork Volume excessive
+*Practical if colluvium shallow

0 [ ] [ ]

“Typically requires road closure

“*Impractical in urban \ high ADT

Source: Barry McClendon, TDOT R2 Survey Office, August 6, 2019



Restraint -
Stone Buttress

+*SR-85, Fentress Co.

Source: Barry McClendon, TDOT R2 Survey Office, August 6, 2019




Restraint -
Drilled Anchors

Anchor Head

Bearing Plate “*Practical - But major investment

++*Costs and benefits warrants investment on
interstate slopes

Wall

Unbonded Tendon \/

DA

Bonded Tendon "‘;,.h_,_f—/ %

Source: FHWA, GEC Circular No. 4, Ground Anchors and Anchored Systems, 1999



Project Vicinity
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Project Vicinity

**Slope movement occurs

s*Further downhill 1.25 mi. — eastward
0 .

+*Two separate slides

**KS Ware retained to develop plans I-
40 EB MM 343 (+\-)

**Golder retained to develop plans -40
WB MM 342 (+\-)



**KS Ware’s EB MM 343 site utilized ground anchors supporting a
soldier pile \ lagging wall

*»*Bid just under $3.5

**Good administration

*»»Straight forward, single anchor row

EB Project

Source: TDOT




Source: TDOT

ion Phase

Retaining Wall Complete

November 2021

t Construct
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=~ o L e \ WB Site Characterization
= .. Much Larger Area
/'—/ 54);5?'121! : 0 B-14,
o PR PR | semee== Extensive Site Characterization Required

-| < Thirty-five test borings
// “*Developed six slope inclinometers

Source: Golder \ TDOT
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WB Site Characterization

“*Extensive Site Characterization Required

“*Thirty-five test borings
“*Developed six slope inclinometers
“*Twenty-two vibrating wire piezometers



DB\ & h> - - -
= =~ B S ~— ~ WB Site Characterization

“TiEeer= G Extensive Site Characterization Required

- < Thirty-five test borings

—— <+Developed six slope inclinometers
<5 | < Twenty-two vibrating wire piezometers
== +»Three electrical resistivity lines

Source: Golder \ TDOT



WB Site Characterization

“*Extensive Site Characterization Required

“*Thirty-five test borings

“*Developed six slope inclinometers
“*Twenty-two vibrating wire piezometers
“*Three electrical resistivity lines
“»Detailed geological mapping

Source: Golder \ TDOT



: WB Site Characterization

“*Extensive Site Characterization Required

“*Thirty-five test borings

’L «»Developed six slope inclinometers

- <»Twenty-two vibrating wire piezometers

“*Three electrical resistivity lines

“»Detailed geological mapping

| “Using sophisticated geologic modeling software -
— " LeapFrog

m——— wrmmermerenes emmmersmenre s | dentified Four significant slides

Source: Golder \ TDOT




. = - WB Design Analyses
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STA: 27+02.2 @ 1-40 WB

Source: Golder \ TDOT



) N P ; . Contract Plans Design
1350 \H.‘ T o [F m@ﬁ :
S \?Q';\ JE [ ? fl GROUNDWATER
| e <*Acceptable Type of Earth Retention:
E UN?.%ITKE;ETE A ALONG SLOPE
5 o Ground Anchors with
- e e e I Concrete Bearing Blocks
- : = 'Z;:\ COLLUVIUM
" o= “*Full Anchor Schedule Design — @ 1700!
6 rows in Pennington Sandstone 16 rows in Pennington Shale RESIDUUM
100 ?S:Iggjsgmcgspaw 246 kips/anchor ;@sfr:ndjsgre;;acity !B{] kipsfanchor .
snacing:12'i|1m'zomally~15'ajorgs|ope spacing: Hz'horizor'mnyﬂs'alongsloTe < 2 Drill depths between approx. 150 ft. and 250ft.
Source: Golder \ TDOT I STA: 26+57.6 @ |-40 WB
&7/ SECTIONJ - J'



FERMANENT GROUND SLOPE SHALL
NOTBE STEEPER THAN 15V 1 H——__

181643 ¥ ANGHOR BEARING PLATE
ANCHOR HEAD —,

ANCHOR COVER (PACKED WITH
CORROSION INHIETING GREASE] —

VARIES —‘] —

59 NP3 SCH. 40STEEL PIPE
(TRUMPET) —————————

CONCRETE BEARING BLOCK
(SEENOTES) —

ROUND SLOPE
.
.
-,
GROUP OF ANCHOR TENDONS —

HNOTES

1. T0 BE READ IN CONJUNCTION WITH THE NOTES SHEETS AND CONTRACT
DOCUMENTS.

2 AT THE START OF CONSTRUCTION, AT LEAST ONE PERFORMANCE TEST AND
EXTENDED CREEP TEST SHALL BE PERFORMED ON EACH TYPE OF ANCHOR
DESIGN AND ANCHOR MATERIAL IF DESIGN CHANGES ARE NEEDED AS INDIGATED
BY THE PERFORMANCE TEST RESULTS, THE SAME TESTS SHALL BE PERFORMED
ON_ANCHORS WITH REVISED DESIGN. PERFORMAMCE TESTING SHALL BE
PERFORMED OM 5% OF REMAINING ANCHORS.

3. PRODUCTION PROCF TESTING SHALL BE PERFORMED ON ALL OF THE ANCHORS
NOT PERFORMANCE TESTED WHERE PROCF TEST DATA SHOW SIGNIFICANT
DEVIATIONS FROM PREVIOUS PERFORMANCE TEST DATA. AN ADDITIOH
FERFORMANCE TEST SHALL BE REQUIRED ON THE NEXT ADJACENT ANCHOR.

4. SEE GEOTECHMICAL AND ANCHOR SYSTEM NOTES SHEETS FOR TEST
FROCEDURES AND ANCHORS ACCEFTANCE CRITERIA.

5. GROUND IMPROVEMENT TO BE USED AS NEEDED TO PROVIDE ADEQUATE
BEARING. GROUND 15 INGIDENTAL LOGK PAY [TEM.

SECTION A-A

SECTION BB

/1 GROUND ANCHOR TYPICAL DETAIL
R )

Source: Golder \ TDOT

INDIVIDUALL Y GREASED CENTRALIZER
& SHEATHED STRAND
~— STRAND TENDON
" ANCHOR GROUTOF 4 . “\
" GROUT DEFLECTED STRANDS —/ - SPACER

WB Plans Design - Anchors

“*Bid plans required 3, 7, and 9 Strand cable
“*Design loads of 80 kip, 246 kip and 317 kip

*»Drill depths between approx. 150 ft. and 250 ft.




WB Plans Design - Concrete Blocks

1,700 Concrete Blocks

“*Designed by Contractor using design guidance in
plans

“*Contractor to submit shop drawing design for approval
Source: TDOT to Engineer

“*Foundation improvement specified incidental to cost of
block item



Project Bid

Two Sites combined & Bid
Design-Bid-Build contract
Bids Opened May 15™, 2020
Apparent Low Bid of $33 M

Awarded to Goettle, Inc.

Source: TDOT

Index Of Sheets
SEE SHEET NO. 1A

THIS PROJECT TO BE BRACKETED WITH:

ROANE COUNTY |40 (EB)
PIN: 1 00
ER=NH=40-6{172}; 73100-4131-04

T3100-4130-04 o
ND PROJECT NO. ER=-NH-=-40-6(173) CONSTRUCTION

STATE OF TENNESSEE
DEPARTMENT OF TRANSPORTATION
BUREAU OF ENGINEERING

ROANE COUNTY

1-40 WESTBOUND: NEAR MM 342 TO NEAR MM 344
(SLOPE STABILIZATION) (FEBRUARY 2018 FLOOD)

CONSTRUCTION
REPAIR SLOPE FAILURE, GRADE, DRAIN, AND RESURFACE

BTATE HIGHWAY Md. WA LS. ROUTE NO. MA

TA, 45+05.00 MILE MARKER: 342.6
MMMMMMMMMMMM 2ERT

PROJECT OF LIMITED SCOPE

73100=4130-04
EGIN PROJECT NO. ER=-NH=R40-5(173) CONSTRUCTION

TA, 8+20,00 MILE MARKER: 343.3
6711338060 E 23433614487

SPECIAL NOTES

EITHER EXCERSIVE OR

|-40 WB
[ surver meta1s | TRAFFIC DATA | 1.5, DERARTMENT
[ Domons orzsas | Aot @oie wean | FEDERAL HIGHW.




“»*Contractor presented Value Engineering Change Proposal

Project Const.

Adm|n. _ VECP “»Construction companies have different equipment available

+*Different work schedules




1450
APPROX, LOC, 140
. WESTBOUNDLANES—|
LANDSLIDE ~EXISTING
DEBRIS {Qls) GROUND
1350 \ §\ {
\ I,l APPROX. LOC. 140 —
o S IP EASTBOUND LANES . .
R LT Project Const. Admin.-VECP
£ e — —— GROUNDWATER ® °
E "'.E e | LeveL | | _|
E — ﬁ«'; SPACING |
E'ZW g - 7 T tons soee ll |
= vW."\ /‘ >~ e __:__1 _________
1150 4 E—
/ <J- COLLUVIUM /
i " *Decrease number of concrete blocks to about 600
1o TS T L ecrease nu er o (o) ere OCKS TO OUT 6
8 rows in Pennington Sandstone \“ﬁ“ ‘é’% raws in Pennington Shale
1080 @ 10 degree | e 'W1.'5@15 degree |
SRR e ez BB o . ] o
1 | |
e w o w oW wow = =  +Increase the tension load significantly
Source: Golder \ TDOT 6%;\ STA: 28+00.7 @ 1-40 WB
-8/ SECTIOND -D'
- O o h I 7 -I- f
ol e “*Pennington Shale’s ability to meet stress transfer
.v [ ‘ WESTBOUND LANES
(AR )
I Length (Typ.)
1300 f 28y 1300
ey w1 “*No test load data
wostom Norme 8 €
- rTmu <
1= ‘“f\ Bond Length —= % b | é
0 S ° of°
o s “*Known knowns: Inaccessible and Tough Drilling
o Bond Length J’ b
- SECTIOﬁD-D‘ - o
C— — = o -

Source: Shop Drawings Value Engineering Anchor Stabilization System, 1-40 (WB) Near 342, June 17, 2022, Goettle \ Burns Cooley Dennis, Inc. \ TDOT




TA1 TEST SETUP

ki AR Project Const.

Admin -
VECP

**Prior to consideration, TDOT required
load tested anchors

+»*Design loads of 500 k were applied

+*12 strand anchors

+*8in. diameter

**VECP approved

B e LR

Source: Shop Drawings Value Engineering Anchor Stabilization System, 1-40 (WB) Near 342, June 17, 2022, Geottle \ Burns Cooley Dennis, Inc. \ TDOT




Project Const.
Admin - VECP

/ GROUNDWATER LEVEL

7 / “Initial design based on quality
/ / — EXISTING ° ° °
- i |~ GROUND site characterization
. Rx“u / -~ Qls f""'
“\H\& l,."lr J-'f ."f
Ractic AL JE = “+*Added value to the project - solid
—-..______lrllr______ ‘‘‘‘‘‘‘ L
“*The slip surface \ minimum
ﬁ anchor free length evaluated
T I I I I
A “*Strategic bearing strata location
/r”::::::::::::@‘:—— was evaluated
¥ A e e
4lDO —36U —2&]0 -1 DD D 160 260 3[l)D 4(:](] 5«60
Source: Golder \ TDOT STATION 27+00



Anchor Drilling




1400

Anchor Drilli

TYPICAL SECTION

1400 .
jf:\ I SLUMP ‘ [(=H
/ - D, — APPROX. LOC. I-40
- T oRauNG WESTBOUND LANES
. i Anchor Reaction Block {Typ.)
/ | /~ | 1400
i |
: ' Total Anchor 4 Rows of 12 Strand Type 1 Ja—,s ™
Length (Typ.) —FILL Anchors at 12' Spacing o
i
o ) ! 1 Row of 12 Strand Type 3 )
1300 ) Anchors at 12" Spacing :oﬁ&;;' 1300
= [~ GROUNDWATER T
-~ | LEVEL >
5 ; 4 Rows of 12 Strand Type 2 5
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L~ Bond Length —" { wm
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1200H—
]
1100 5 s F - - 11100 -
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- Elevation Location (Typ.)
Total Ancher b |- (See Anchor Schedule) L~
Length {Typ.) oTe 1100
J 138
e Bond Length 30
1000 1 { 11000 -
SECTIOND - D’ ¥
- 1000—
2400 3+00 4+00 5+00 400 7+00 8+00 9+00
| 1 1 | |oWNER: TOU




Anchor Drilling






Anchor Drilling - Measuring Inclination

OCTOBER 2021



1400 - : : . : - - . 1400
j/-\ . slume ‘ &
I} 050
o 1 TING —— APPROX. LOC, 1-40
¥ [T ENISTING WESTBOUND LANES
P / GRO | /— Anchor Reaction Block (Typ.)
- [ | I 1400
' ' Total Anchor 4 Rows of 12 Strand Type 1 ‘g ™~
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!
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1300 | : — ! X . ! } EE T 1300
. L Anchors at 12' Spacing (o535 .
i [T [~ GROUNDWATER T
= | LEvEL =
ol / 4 Rows of 12 Strand Type 2 ol
E | Er) e -f Anchors at 16' Spacing E 1300f—
= _/ " 1 Row of 12 Strand Type 2 > =
w Bond Length B Anchors at 14" Spacing w T
] - g o =z
1200 . o w0 2
{ =z |~
L Bond Length — / E
S - | —
o - o
1200H—
___,F,,.-“"-"/;—
1100 : - {1100 -
Anchor Coordinates &
= Elevation Location (Typ.)
/ ﬁ Total Anchor . (See Anchor Schedule) ’___-——"'".—F- L~
Length (Typ.) e 1100
L]
e Bond Length —/ Ta
1000 | | {1000 -
SECTION D - D' v
| = ! 1000—
2+00 3+00 4+00 5+00 5+00 7+00 B+00 8400
1 1| [ 1_ OWNER: DI

Anchor Drilling - Concept

TYPICAL DETAIL SECTION




B AL AT FUTL] R LTS LT e

ANCHOR HEAD —,

ANCHOR COVER (PACKED WITH
CORRCSION INHIBITING GREASE) —
1

7@ NP3 3CH. 4D STEEL PIPE

(TRUMPET)
COMCRETE EEARING BLOCK
(SEENOTEE)

GEROUND SLOPE "
.,
,

GROUP OF ANCHOR TENDONS —
Vo
BAND @ 7 CAC MAX. TENDON

NOTES
TO BE READ IN CONJUMCTION WITH THE MOTES SHEETS AND CONTRACT

1.
DOCUMENTS.

2 AT THE START OF COMSTRUCTION, AT LEAST OME PERFORMANCE TEST AND
EXTEMDED CREEP TEST SHALL BE PERFORMED OM EACH TYPE OF ANCHOR
DESIGM AND ANCHOR MATERIAL. IF DESIGN CHANGES ARE NEEDED AS INDICATED
BY THE PERFORMAMCE TEST RESULTS, THE SAME TESTS SHALL BE PERFORMED
ON AMCHORS WITH REVISED DESIGN. PERFORMANCE TESTING SHALL BE

PERFORMED ON 5% OF REMAINING ANCHORS.

Anchor Drilling - Strand Placement

TYPICAL DETAIL SECTION







Concrete Blocks




Concrete Blocks - Pre-Cast Site

December 2021



oncrete Blocks - Set In Place using Crane

October 2021






ion

¥
—d
=
(T
0
alam
X
(&
Z

Excavat

MAY 2022

!
)
=
v
S
(=1
v
ol
('Y
o
v
-
)
v



Anchor Stressing & Load Testing



Anchor Stressing & Load Testing

December 2021

Source: TDOT




Anchor Stressing & Load Testing

December 2021

Source: TDOT
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Anchor Proof Test EEnded Anchors Ansher Dl Date: &-0ot-21 Jank Capaoity, fone: 500

Job Mo, 2001 Test Dade: E-Now-T1 Jank nasllbraiion dats: 22 -Jul-21
Job Hame CNLUZ24 Anlinrﬂu pump used: HP= 28
Location Harriman, TH Anghor Zone: £ ram uest: HR= BE
General Contractor Riohand Gostile, Ins. Looation: WE ILOPE Jaok-ram set-up 1
Anchor Conractor Richard Goettie, Inc. Anofor Blook Lot #: ] max elongation, in 5257
Anohor Blook Slre: 10" x 8"
(PP RN WALL CREEP READINGE ELAETIC ELORGATICN (in)
TENDOH DATA ROL AL % ] T o T T 1o [ oo Jok Tkl Elcngaiion THGE
BHCHDR DESSGN LOAD' 4218 Eps LCAD [ EE] 'IIS._E 1.0 ]'IE.-I_ 4139 5.3 S61.1 =1 - AL Afer Backing O MTL 0465
SOMD LEWGTH 3 ft ELONGN - I].B\l 22110 i_'H-E- 62TE| B8&2| T.BEG LOGHE-CFF (100 % D) Ehﬂtlhm‘ﬂt!ﬂ'll 7.19%
FREE LEWGTH + JACK SETUPEFT)  18d0.0 ft o K (In] 0.0ad 0546 1510 k] 4633 5730 &40 target  awheal
THL LEWGTH 180 ft o WA (i) [ =k 2746 -I.E aBBE | BT 9257 4.8 423 Ih
ANCHOR JTRARD QUANTITY 12 gauge, pl apd 1,900 FRE] 2180 4,180 B0 5,640 4,190 WI-
TOTAL STREMOARER. 280 |
WODLUSOF BLASTIOTY  2EG0D sl
CREEF TME: 1 2 3 4 5 B o L= .o = an 45 [=1]
TEET READING: _ TERE| —Tmed [ Tam L O LY I 5 =
MR CREEF: - anos Do0s onar 000 o onmo - - - - - -
LOAD (KIFE) ETRANHDE E= 32,600
Unk Sirand A LT "2
] 100 200 300 400 500 [ ]
00— Ty S — — — — —
o ot
Stressing & o ¢
B aowf =
® 4000 £ [
Load Testin sao e
5000 E -\-1\“‘-.. B A P
5000 £
= GOETTLE
10,000
SREE MCVERENT FLST
ooan
E [=he ]
!- oodn i
g oo
) 1 10 100
TIME (Log Scale)

COMMENTE: - Test Tech. Cody Eohappashar
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CNU224 - 140 Slope Stabilization

COCCLINT
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0 0:00% gprro:ed[:er 0.97
303 50.08% alendar Lay
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4/19/2023
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Anchor Stressing & Load Testing

Tracking Progress using Excel




n [ = ™ = ' =
19 1-A18 4 TDOT Acceptance PAID 20 4/20/2022
20 1-A19 4 TDOT Acceptance PAID 20 4/20/2022
21 1-A20 4 TDOT Acceptance PAID 20 4/20/2022
22 1-A21 4 TDOT Acceptance PAID 20 4/20/2022
23 1-A22 4 TDOT Acceptance PAID 20 4/20/2022
24 1-A23 4 TDOT Acceptance PAID 20 4/21/2022
25 1-A24 4 TDOT Acceptance PAID 20 4/21/2022
26 1-A25 4 TDOT Acceptance PAID 20 4/21/2022
27 1-A26 4 TDOT Acceptance PAID 20 4/21/2022
28 1-A27 4 TDOT Acceptance PAID 20 4/21/2022
29 1-A28 4 TDOT Acceptance RREMNT ESTIMA 21 5/19/2022
30 1-A29 4 TDOT Acceptance RRENT ESTIMA 21 5/19/2022
31 1-A30 4 TDOT Acceptance RRENT ESTIMA 21 5/19/2022
32 1-A31 1 Installed, Not Tested NOT PAID NOT YET PAID

33 1-A32 0 Not Installed NOT PAID NOT YET PAID

34 1-A33 1 Installed, Not Tested NOT PAID NOT YET PAID

35 1-A34 1 Installed, Not Tested NOT PAID NOT YET PAID

36 1-A35 1 Installed, Not Tested NOT PAID NOT YET PAID

37 1-A36 1 Installed, Not Tested NOT PAID NOT YET PAID

38 1-A37 1 Installed, Not Tested NOT PAID NOT YET PAID

39 1-A38 1 Installed, Not Tested NOT PAID NOT YET PAID

40 1-A39 0 Not Installed NOT PAID NOT YET PAID

41 1-A40 0 Not Installed NOT PAID NOT YET PAID

42 1-A41 0 Not Installed NOT PAID NOT YET PAID

43 1-A42 0 Not Installed NOT PAID NOT YET PAID

44 1-A43 0 Not Installed NOT PAID NOT YET PAID

45 1-A44 0 Not Installed NOT PAID NOT YET PAID

46 1-B1 4 TDOT Acceptance RRENT ESTIMA 21 5/18/2022
47 1-B2 4 TDOT Acceptance RRENT ESTIMA 21 5/18/2022
48 1-R2 a TNOT Arrentanca RRFEMT FSTINAL 21 s/12/72077
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APRIL 19, 2022



Looking West at Zone 3

MAY 2022



Looking East at Zone 3

MAY 2022



Progress Time Line

JUNE 14, 2022



o ° Status Number [Indication Instances | % of Total 15t Day Orilling B/5/2021
Pg ress Time Line ncialec o 7 T sa | |DovslopsedSincel 397
Status Installed, Not Tested k¥ 6.12% A, Anchars

installed, Tested, Pending Test SubmGson 0003 A 'E i L 28

Key Pending TDOT Acceptance 0.00% pproved -

B1.d6% Calendar Day

AUGUST 16, 2022 X
Prajected nchar

100.00% Comgletion By Straight|  11f18/20232

E.,"'Eurzﬂzz Limee briterpsolaiion




ETE Seanl

Ions?

Time for Quest

End of Presentation -



