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Outline

« Water containment for 200 kton

« Reasons and background for choices
* Interface to other subsystems

- What have we learned from firms

« Material considerations
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200 kton
cavern

- Located at 4850 ft
level

« One cavern only
near Yates Shaft

 Remove rock at
bottom (5117 ft
level) to Ross Shaft

« Access for detector
work at 4850 only

utilities Drift

11 October 2011™™
F. Feyzi ANT11



Definition

 Vessel is the structural components to resist
water load and support detector components

 Liner is the water proofing and leak collection
components

Both are needed and integrated
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Size
Comparison
and Liners
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200 kton
Parameters

o . 4850L

I ] Total PMTs 29000
: : Area covered by 1 PMT m” 0.74
Distance between PMTs m 0.86
200 KTON ~——= PMTs on wall 20470
i PMTs on Floor 4265
i : PMTs on Deck 4265

80.3 M E - Mumber of cells across deck &
i f floor diameter 73

Ph SiCS Mumber of cells to traverse the
y height of wall 89

726 M Volume § 813 M Number of cells around perimeter

200k m3 \ of wall 230

Fiducial diameter 59.30
Fiducial Height
Dia of cylinder at PMT equator

Height of cylinder at PMT equator

B63.30
J6.60

EREREAEIED S RE] ERE

Sensitive Water diameter 65.00
Water height 79.50
VOIUme Total water volume 3 263805
240k m3 Wetted Surface 5 19552
. 49 M Surface to volume ratio B 0.074
I . g v
% S117L
= 59.3 ==
85.0 M -
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General Scope of Liner

 Scope of responsibility:
— On wall is from neat line to water
— On floor is from slab to water
— Interface and sealing to deck

— Interface to PMT supports

 Extent of supply:
— Full design of liner

— Recommendation of materials (selection is LBNE
responsibility)

— Construction and installation of liner
— QA and leak check

— Installation of magnetic compensation coils

11 October 2011
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Status of Liner Design

« 100 kton Conceptual Design with many options was
done by CNA/HHM/SGH (DocDb 3150)

100 kton was evaluated with liner on shotcrete vs liner
on concrete vessel

« Cost and schedule estimates and peer review done
« 200 kton cost was scaled from 100 kton

« 200 kton was re-evaluated as part of conventional
facilities contract

 RFI for design and construction 200kton send to
companies-responses received

11 October 2011
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Options Studied

Optien 1! Free Standing Vessel Optlon 2; Vessel Integrated with Rock _—~~Vsesel Liner Optlon 3: Pressure Ba'“;ﬁfg::?“'
clure
Dralnage Layer Support not Shown
PIU Structure Post Tensloning PIU Structure Neat Line holcrete {Supp )
{Support not Shown) Access (Support not Shown) Vessel Liner
Vessel Liner Neat Line Vessgl Liner Neat Line
Vessel Structure -Shotcrele
ck ch

(shown as concrete)

{If required)

Flduclal @50m ——I

PMT Face @52m —————————==|
Liner @53m

Vessel Structure @56m
Neat Line @81m

Post Tenslonlng Access

Vessel Support

" T ; [IAHowanoe for Additional Rock
Construction Tolerance and Sugport and Rock Movement

Flduclal @50m ——-|

PMT Face @52m —— == ||4 © l;

Liner @53m

Neat Line @53 6m

Tolerance Tolerance

(TBD by Golder) (TBD by Golder) (TBD by Golder)
lssuzd DLP [Dat= p1zs2010

. " - CNA Vesse| Support Optlons by: __

e — .

CONSULTING ENGINEERS ram. B0Z oUW D1
2800 Unlverslty Ave Broject T - Flok
Minneapols, bin 55414 =t | BNE Water Containment Vessel Ordar: A

Constructlon J

Support and Rock Movement

Allowance for Addltional Rock

Pressure
Balanced

Fiduclal @50m —-—I

PMT Face @52m ———————=1 1

I
Liner @54.3m { \/{’
Neat Line @55.8m .

Gonstruction } Z;Ll\owanoa for Addltlonal Rock

Support and Rock Movement
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liner

Free Standing Options
e Concrete option 1A

— Less costly
— Walls thicker
— Can use metal or polymeric

o Steel Option 1B

— Most robust but costliest
— Can use metal or polymeric

liner

— Magnetic issues more

complex

Frae Standing Vessel - CIP:
1. Conereta: T00O psl

Free Standing Vessel - Steel:

2, Relnforcing Steel: ASTM AB1S Grade 80 1. Design Basis: API 620, 10th Ed, ADD 1, 2004, 1a 18 ic
: oy ey wyny " . Desjgn and Constructjon of Large, Welded, x
3. Post-Tensioning Strand: ASTM A418 Grade 270 Pressum Storage Tanks Cell [Thicknase [Thickness | Thicknass
uncoated, seven wire, siress releved, low relaxation, X : . . Number {rmm) () [mm)
. ) 0., AO.Z 18I z fll.e::I‘.swal ASTM AS16, Bottom ASTM AZE3, AZES, - 1 o8 75 3
4, Lsa the sama form to form the outside surface (wil 3, Butt welds from both sikles, vertical and 2 102 114 el
b slighly scalloped) ' cheumierentlal jolnts . 3| # 107} 54
5. Deslgn basls: ACI 350, AC1 350.3, ACI 373 4 Joint eficiency of 100% requires complete ) 107 51
" 3| il 109 &8
Free Standing Viessel - Precast: rediographic Inspaction of all varical and - — 50 =
dircumferentlal welded jolnts |
1. Same as 38 but precast in blocks 5. Al . G = 20psf D =201 I = 7 = 22| Ty
2. Add 35 tons vertical post-tensioning stesl DYWIDAG . owancas: Cover = 20psf Datactors = 20ibs ac
58" and throaded ASTM AT22 ] 76| 85| 1
" ' Froe Standing Vessel - Steel: ] 7 [ @
1. Deslgn Basls: APIE20. 10th Ed, ADD 1, 2004, 10| iy T 38
Design and Construclion of Large, Welded — 11 &7 T E
Low-Prassure Storage Tanks 12 [ T 35
2, Joat eficlancy of 85% requires spot radiographilc i 3 0| 58] 32
{ inspection and 12% wall thickness increase from 14 14 T 5 5 3z
- 5 5 5] )
i Free Standing Vesse| - Steel; — |; — :8 53| ol
) - 1.  Deslgn Basls: ASME Boller and Pressure Wessel 7 a4 20| 24
Catail 1 5am Page & ~ Code Section VIl Division 2 8 re &5 )
L 2. Steal ASTM AS17 High Alloy Guenched and 73| =) EE] 5
Temperad, Bottom steal same a3 1A ] = _;I I:
— 1 3. Notes 3 and 5 sarme as 1A eo ;I - ;
- 4, Welding In accordance with ASME Boiler and = L :
Pressure Vessel Code, Section 1X, Table ] 2"5 25 !
QWIOD-£22 and the applicable welding procedure - - 23 2] 23 L
spedfication 7 iy il Ll 2] 7
. L - 25) iE] 14 [X:]
Detal 2 See Page 8 ~—_ J -Ir = 25| [Xi 9 8| €0
i . Fi | B.0) 8.9 6.0
. | F | 6.0 £.9) B0
|
.
15 Long A430 Boft For Satsmic
Distall & !
Not feasible for 200 kton
ued B TG Deavwleng TiH " maumd  DLF e [-2E ST
CNA Demwing Tiiie Vessel Options - o ikiai CNA e Tie Vessel Options o
COMSULTING ENGINEERS 3B f;""‘ L U 10401 CONSULTING ENGINEERS 1A, 1B, and 1C :-1-" BOZ uw 1000
[ ’ 2800 Urdvarsdty Sw = = e
Mireaapalie, o 5414 T | BNE Water Containment Vessal . reng 3 Wirveapolis, Ma 55418 e TE | BNE Water Gontainment Vessel = e
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PMT Supports

 Strong vessel with
steel or concrete
allows attachment
directly to wall

« Smooth and flat
wall allows good
position

 This was our
baseline support e
design for a steel Rt R, o \Vessel
or concrete vessel g 97 |

Attachments

11 October 2011
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Rock Integrated Options

— PMT Instollatlon Ul
— “essel Liner

— “essel Drolnoge Loyer
— “essel Concrete B
[ R et * Integrated option 2A
— Meot Ll
— Avezaﬁe )Sho‘tcr'et@ Zurface (023 m outslde .
ne e,
— 35 cm reinforced concrete
grgundhoi'ter:t)Dm.lnuge Loyt I
Ftermitten
fhotcrete Iurfoce Vesse
Flodrclol Dlameter (D_Désh r:; ouisldfbneu:h llne))
oTCrete =} 1= =3 -
Excavaton draoge oz o — Can resist external pressure
patterned coverage with
’7 uddltlcﬁr;o‘t:lk coverage os needed .
V7 77 — Mount PMTs directly to wall
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Fan Ben E7an E?'SDQ?JSm —{— External Pressure Capacity Due to Compression (F$=2.33) (psi)
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WITH 14 INCH “ESZEL

—{— External Pressure Capacity Due to Buckling (FS=2) (psi)
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Rock Integrated Options

— Py ll.-.i 1irymwrne e

— Fgnd LF

— n-\.;n;q.a- thpiregts Dedacy T m tpds neat iimgd

{ bl Daree e

e |ntegrated option
2C

— Liner directly on shotcrete

— Cavern design team has
determined rock motions are
very small so this is feasible

iTdn 27T
il

e

WiTH MO WEIEL £ rin
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Wall PMT Deployment

Overhead Tray

Riser
Electronics
Rack Annular
Level 2 Deck Cable Tray — 1=~
Support Wire Rope /
And Sheaves \O
PA is attached

to wire ropes '\
\'.
Linear PIU | | I‘
Deployment Platform [ [j][j[j [j] Cable bundles are |

Level 1 Deck at 4850L . | L tied 0 wie ropes —
PMT spoois on two
opposing racks

(one rack shown)

11 October 2011
F. Feyzi ANT11

Level 2 Deck

Rach

Annular
[ | catke Ty

Lisved 1 Dok ot 2850

104} cables from wal and
floor for each PIL column

18 cabbers: frowm deck
", a— foreach PIU column

N TR /AN V)

T. Benson, P. Robl, PSL
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T. Benson, P. Robl, PSL

Linear PMT Supports

Use wire rope
support for PMT
assemblies

All wall PMTs
deployed from deck

No attachments and
penetrations on the
wall

Will require
extensive testing

15



Wall Liner Construction

« Concrete vessel in not base option due to cost
 Shotcrete, ground support and drainage applied to rock
« Magnetic compensation coils installed

 Additional shotcrete to smooth and cover coils

— Probably need smoothness about 1 in 10 to15
— One supplier says waviness should not exceed 5 cm

 Penetrations installed at appropriate time
 Detector drainage layer installed

 Sheet liner installed and welded

« Leak check

11 October 2011
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Liner Welding and Leak Check

 Liner material will come in large rolls and will be
welded in place

 Fusion and extrusion weld will both be used

« Seams will have an overlap with two fusion welds, will
allow for air pressure test of space between welds

 Fusion welds will mostly be used for attachment points
 Extrusion welds will be used at penetrations

« Leak checking by spark method used on liner

« Other methods may also used (vacuum box, gas, etc.)

« Conductive liner will facilitate this

11 October 2011 17
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Liner Material Choices

“— Black/White/Green Top Surface Layer

- Baseline:

J. Youngblood, & B. Ward

— Liner: 2.5 mm conductive LLDPE
Geomembrane

— Drainage layer: 8 mm Geocomposite
(Geonet)

e Alternate:

— Liner: 1.5 mm conductive LLDPE
Geomembrane

— Drainage layer: Restricted Flow GCL or
none

11 October 2011
F. Feyzi ANT11

+— Non-Conductive Black Base Layer

«—— Electrically Conductive Black Bottom Surface

Gundle/SLT Environmental, Inc.

Geosynthetic Clay Liners (GCL's)
are composites that combine
geotextile outer layers with a core
of low-permeability sodium
bentonite clay.

18



Drainage System

« Separate drainage layers for ground water and
detector leak water

« Separate collection, they may or may not be combined
in the sump

« Static pressure rating and longevity must be sufficient

e Pressure must not build on liner when detector is
empty

« Sedimentation in drainage layer should also be
considered

11 October 2011 19
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No Drainage Layer Concept
And Possibly “Zero Leak”

° M i n i m ize effects Of C. Geomembrane ! Lovlv Permeability
- B. Geomembrane Liner Only Composite Liner
leaks by not allowing

free flow — :
Do not collect whatever
does leak
 Let combine with ! bl o

groundwater collection

WOVEN FABRIC

BENTONITE

NON-WOVEN FABRIC

R e
B [H BT H s

11 October 2011 Golder Assoc. 20
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Variations on Rock Integrated
Options

| e Option B
° OptlonA » Slip-formed concrete under

— GCL directly under liner liner

— No leak collection * No leak collection

— Only ground water o Concrete act like GCL (2 by rarshia)
collection

ROCK DRAINAGE

ROCK DRAINAGE AS NEEDED

AS NEEDED ~ \\_

GEOSYNTHETIC CLAY LINER —j

— MAGNETIC FIELD —]
COMPENSATION COILS

SHOTCRETE —
EXCAVATION DAMAGE ZONE —

LEGEND LEGEND
== EXPERIMENT WATER — [ EXPERIMENT WATER —
—_— GEOMEMBRANE LINER — S GEOMEMBRANE LINER —
L% 1 VESSEL CONCRETE LINER —

MAGNETIC FIELD —]
COMPENSATION COILS

DRAINAGE LAYER —

SHOTCRETE —

EXCAVATION DAMAGE ZONE —

11 October 2011 Golder Assoc. 21
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Leakage Rates from Geomembrane Liners Containing Holes

- |
Estimating G, Beraor
Unkersty of Wisconsi 1,20_"'| T 1 T RAE IR
J-M. Tinj [ Eq. 2
Leak Rates s 1% | §  ecenm
- University of Wisconsi ..g. 75 L A ]
Leakage is, of course, I SRl ;
- @ - &8 o -
dependent on size and 3 . g & 66 mm Aowd o,
quantities of defects 2 [ 45, axx xX _Gravel Base
© 30 x XX X © 0.8 mm HDPE |
I , e 7 Q smmugeE
Must minimize quantity of 15 X 0gmmPVC |-
- ot b 1]
penetration 0 20 40 60 80 100 120 140 160
i Head (cm)
5 defects per hectare is an
achievable number
Leak rate will be specified E'”Srate IS ?‘b(i“t
= m= per minute
as a design parameter P
Mo. of| Defectdia Defect depth (m) Leakage| Level drop|Drainage type
defects {mm) (m?/day) (m/day)
Median Rate 6 1|5 at40, 1at80 7.4 0.002|Free flow
Median Rate & 2|5 at40, 1at 80 29.8 0.009|Free flow
Maximum rate 12 1|All at bottom 19.7 0.006|Free flow
Maximum rate 12 2|all at bottom 78.7 0.024|Free flow
Best estimate 12 1|Distributed 14.1 0.004|Free flow
Best estimate 12 2|Distributed 56.3 0.017|Free flow

11 October 2011
F. Feyzi ANT11
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“Leak Free” Design ...

—  MAg- Flalt Companeafien Gols
— Mt Lirss

Vessal g:-

Wessel Dralnage Layer
Rock-Sholcrele Membrane
Graundwaler Drarage Laye

UOrajnpe Fipos

SFhalcrale Sulace
(005 m oulsile neal lne)
Avarage Shalcrete Surlace

« Leak free: It leaks but collect all
leaks

(0,26 m ouiside nearl ined

Sholcrabs by aihers|
Raock Dniinage as
needad (parnirg or
similar, by othars)

— Rock

 This design utilizes a double
lined system to collect all leaks
from primary liner

It is used in hazardous liner
applications and is a well known
technology

 This method would be
advantageous in the case we
use Gd to allow for full
collection and recapture

« Cost and schedule is the major
issue with this option

0.5 OAr 25

11 October 2011
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Baseline
deSign 2 5em PVC PERFORATED PRAIN CONPLIT

Q1Y & PATTERN B0

GROLND WATER VERTICAL TRAIN STRIPS
(St W s, lem THE
2ZM APRRT AL AEOUND PERIMETER

LHF WATER

WALL CONSTRUCTION
BLRED COLS

| per HORIZONTAL COL
PISTRIPUTED ARCUND PERIMETER

HORIZONTAL MAGNETIC COMPENSATION COL
D Z25am % IM SPACNG

R32.5M et
min 767

FIPER REINFORCED SHOTCRETE
7 Zem MINIMLIM THC

VERMCAL
11 October 2011 @ Zam x IM SPACING MIN ROCK FACE 24
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Magnetic Compensation
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Horizontal and
vertical coils
Power supplies
on deck
Passive system
also under
evaluation

11 October 2011
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Wall-Floor Interface (one
possibility)

R325M
min

R

R 31.65 M AL BOCK DOLT

XA
Z
7

Q
S
2.

-fO-VERTICAL
COL ANCTION BOY, x 65

n

WATER P10 x40

toeLea wiree coecrion ey NOT TO SCALE
8" PPE AN WASH DOWN PRAN

N

11 October 2011
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ACTED RLBTLE

WATER COLLECTON 8" PFE
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Liner Material Considerations

« The material of the liner must be compatible
with ultra-high purity water for up to 30 years.

« LBNE collaboration is responsible for test and
selection of liner material from those
recommended by contractor.

 Tests have shown that various grades of
commonly used polyethylene sheet liners
materials are acceptable.

 Tests on cold-fluid applied liners have shown
that they do not perform as well and may not
be acceptable.

11 October 2011
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Liner Material Testing

Sample Number Material

sampled99
sampled99a
sample500
sample500a
sample501
sample501a
sample502
sample502a
sample503
sample503a
sample528
sample529
sample530
sample531
sample532
sample533
sample538
sample538a
sample539
sample539a
sample540
sample540a
sample541
sample541a
sample542
sampleb42a
sample543
sampleb43a
sample544
sample544a
sample547
sample548
sample5h5
sample556
sample55T
sample558
sample559
sample560
sample561
sample562
sample563
sample564
sample565
sample566
sample567
sample572
sample573
sample574
sample575
sample576
sample577

2 Cooley Group L4090 UPW (PSL VL 003)
2 Cooley Group L4090 UPW (PSL VL 003)

2 Gooley Group HRL-36 (PSL VL 002)

2 Cooley Group HRL-36 (PSL VL 002)

2 Cooley Group RPP-7845 JWPWO05 (PSL VL 001)
2 Cooley Group RPP-7845 JWPWO05 (PSL VL 001)

2 Carlisle coating and waterproofing sore-seal butyl (PSL VL 008)
2 Carlisle coating and waterproofing sore-seal butyl (PSL VL 008)

Reference H20 for 499-502

Reference H20 for 499-502

WLO0O Uncoated SS316

YLO04 Sherwin Williams Sherflex PU

WLO05 Sherwin Williams Environment AR520

WLO06 Sherwin Williams Dura-Plate UHS EPOXY
WLOOTA CIM Industries CIM 2000 PU

Reference H20 for 528-532

WL-009 GSE Conductive White smooth, 60mil, HDPE
YL-009 GSE Conductive White smoaoth, 60mil, HDPE
WL-010 GSE Conductive Smooth, 60mil HDPE
Y1L-010 GSE Conductive Smooth, 60mil HDPE

PSL VL-011 GSE HD Smooth, 60mil HDPE

PSL VL-011 GSE HD Smooth, 60mil HDPE

PSL VL-012 GSE Ultra Flex Textured, 60mil LLDPE
PSL VL-012 GSE Ultra Flex Textured, 60mil LLDPE
PSL VL-013 GSE HD Textured; 40mil HDPE

PSL VL-013 GSE HD Textured; 40mil HDPE

PSL VL-014 GSE Ultra Flex Smooth, 60mil LLDPE
PSL VL-014 GSE Ultra Flex Smooth, 60mil LLDPE
H20 Reference for 438-543

H20 Reference for 438-543

PSL VLD15 Green Plastics Virgin HDPE, 62mil

H20 Reference for 548

WLO0O Uncoated SS316

VL0004 Sherwin Williams Sherflex PU

WLO05 Sherwin Williams Environment AR520

WLO0E Sherwin Williams Dura-Plate UHS EPOXY
WLOOTA CIM Industries CIM 2000 PU

WL-009 GSE Conductive White smooth, 60mil, HDPE
YL-010 GSE Conductive Smooth, 60mil HDMPE

PSL VL-011 GSE HD Smoaoth, 60mil HOPE

PSL VL-012 GSE Ultra Flex Textured, 60mil LLDPE
PSL VL-013 GSE HD Textured; 40mil HDPE

PSL VL-014 GSE Ultra Flex Smooth, 60mil LLDPE
PSL VLO15 Green Plastics Virgin HDPE, 62mil

H20 Reference for sample 555-567

PSL PCO01 ResinLab UR3005 two-part urethane mix
PSL PCO01 ResinLab UR3005 two-part urethane mix
PSL PC002 ResinLab EP1282 two-part epoxy mix
PSL PCO02 ResinLab EP1282 two-part epoxy mix
Water Reference for 572 & 574

Water Reference for 573 & 575

11 October 2011
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40
40
40
40
40
40

M. Yeh, S. Hans

Close to 50 samples for the liner materials tested

Cooley Group RPP-7845 JWPWOS5 (PSL VL 001)

Carlisle coating butyl (PSL VL 008)

501a_seven, Water, 40° C

201100119 15.59

Coefficient (/m)

400 500
Wave Length (nm)

700

T T T —
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250 |- -1
- 200 |- —
E ]
-
<
5 9
c \ ®
8w | \o ® ° « ° 4
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o« — e oo ]
.o ® . e o 1
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o ! ! I ! I I !
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502_five, Water, 40° C
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G 2010
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List of Good Material

304 CRES, part no £ EX-21718 bolt J.TEE-DE
/ RPP-7245 I'WPW 05 Liner 0.0 Cooley grukN
WL-003 G5E Conductive White smooth, B0mil, HDPE Limer 0.091 GSE
VL-010 G5E Conductive Smooth, B0mil HDPE Limer 0.091 GSE
P5L WL-011 GSE HD Smeooth, B0mil HDPE Limer 0.091 GSE
PSL WL-012 GEE Uktra Flex Textwred, 80mil LLDPFE Limer 0.091 GSE
PELWL-013 G5E HD Textured; 40mil HGRE Liner .65 GSE
PSLWVL-014 G5E Ultra Flex Smooth, 60mil LLDPE Limer 0.091 G5E
VLO0D Uncoated 55316 Limer 0.091
\Fﬂ VL0155 Green Plastics Virgin HDPE, 62mil Liner 0.051 /
PSL MSD01 [Magnetic Shielding) Magnetic Shielding 000394 Bolshaya Cheremushkinskaya, 25, 117218
PSL VLO16 Spray On Plastic's Five Star Polyur=na Liner 0.085 .
4 T LT S
Sznhi PP Paprs niomesnted [Maternl Polunennelsnsi raprin wntsr (oo ARG Om 5 &MF -2 Benhif Armericrs Ine
11 October 2011 M. Yeh, S. Hans 29
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GEOMEMBRANE LINER
DETAIL A

GCL
SHOTCRETE OR CONCRETE

6oL

POLYETHYLENE ANCHOR
PLATE
STOCK

DETAIL B

PRE-FABRICATED THICK
HDPE PLATE STOCK

VESSEL LINER ANCHOR

EXTRUSION WELD,
TYP

11 October 2011
F. Feyzi ANT11

Liner

Attachment
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Schedule Optimization

« Construction schedule for the vessel and liner is one of
the most critical components of the overall project
schedule. There are two basic approaches for vessel
construction:

— The entire cavern is excavated before the construction of
the liner starts,

— The construction of the liner is concurrent, in part or in
whole, with cavern excavation.

« Evaluation of different construction concepts is in
progress

 Our baseline approach is for serial construction

« So far, we have opinions on both sides as to feasibility
of concurrent construction

« Main issue is possible damage to liner during blasting

 With 65 m diameter and spiral excavation this may be
possible
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Good Things You Learn

®£ﬁ.‘® GSlI's Mission is to develop and transfer
\ &SD / knowledge, assess and critique
(Gt —(GeD) geosynthetics, and provide services to

Geosynthetic Institute the member organizations.

e ,l."

INTERNATIONAL ASSOCIATION OF GEUS?HTHTICS ISTALLEHS

IAGI strives to provide a forum for geosynthetics installers
to advance installation and construction techniques, and to
strengthen the knowledge, image and communication within
the industry.
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Summary

- Baseline design is polymeric sheet on smoothened shotcrete

- Have cost estimates from two sources that are in reasonable
agreement

 Alternate designs are under study
 Developing test and prototype plans for liner and penetrations
 Material testing is in progress

 Leak rate estimates will allow us to specify realistic
construction and QA techniques

 Studying methods of contracting, performance and warranty

 Developing list of vendors for design, manufacturing and
installation

Near infinite experience for liners near surface and in nearly
horizontal condition. Application to 65 m x 85 m cavern at
1500 m depth is the question.
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Additional Slides



Floor Construction

- Static water load is 800 kN/m?2 (16,300 Ibs/sq ft)

« Concentrated mast climber load is about 20 ton in 8 to
10 spots

 Liner and drainage layer static rating must be
sufficient

A protective layer over liner may be required
 Penetrations are requited for attachment of PMTs
A slope to perimeter of about 0.5% is required

« Magnetic compensation coils are under floor slab, joint
is required to wall coils

« Thickness allowance is 1m total for slab, coils,
drainage and liner

e Detector water distribution manifolds are above floor
and not in the slab

11 October 2011
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Mast Climber
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PMT Deployment from Deck
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Detector Deck

%_

More from J. Fowler




Detector Deck

Alternate Decking
Major Material
Truss

Electronics Huts
and Cable Storage Access
Aisles
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Curtain Wall
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Floor and
Deck
PMTs
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« Modular system
erected from floor

« 2x 3 arrays of
PMTS attach to
structure

« This is not baseline
due to cist

11 October 2011
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DayaBay

 Permaflex
(polyurethane)
sprayed on

- Wall moisture and
finish need good
control

« Test results show it is
not appropriate for
LBNE
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Ring truss and Wall PMTs
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Typical Liner Penetration

FIELD FORMED
MEMBRANE
BOOT

WELD FIELD FORMED
BOOT TO MEMBRANE

(AN

DOUBLE BAND CLAMP
OVER SMOOTH BAR
CONNECTION

60 MIL LINER
MEMBRANE

DETAIL
C

C

11 October 2011
F. Feyzi ANT11

44



