~ AD=AO76 098  WOODWARD-CLYDE CONSULTANTS CHICAGO IL v7 120 »

RESULTS AND INTERPRETATION OF ROCK ANCHOR TEST PROGRAM. EXISTIN==ETC(U) ks
JUL 79 J PEREZ ¢+ R A FASANO DACW43=78=C-0005
UNCLASSIFIED NL

| ¢3
:&‘ 76088
=
N : /
' m ,




v o)
(@

-~ -

<&
O ¢
e
&
<ﬁ

PHASE IV REPORT
VOLUME VA
APPENDICES A THROUGH E

RESULTS AND INTERPRETATION OF

ROCK ANCHOR TEST PROGRAM

EXISTING LOCKS AND DAM NO. 26
MISSISSIPPI RIVER, ALTON, ILLINOIS

Prepared for

United States Army
] |Corps of Engineers
i AT,

St. Louis District

-pDC

THIS DOCUMENT IS BEST QUALITY PRACTICABLE.,

THE COPY FURNISHED TO DDC CONTAINED A D
/ Nov 6 1979

SIGNIFICANT NUMBER OF PAGES WHLCHDO m

REPRODUCE 1@.131&., e i GIU L‘:m
A

By

Woodward-Clyde Consultants
Chicago, Illinois

IS July 1979
Contract No. DACW43-T78-C-0005
Y7ce2s

APPROVED FOR PUBLIC RELEASE -o.lmlwr ts.mrrels 6 ‘




O,

PHASE IV REPORT
VOLUME VA
APPENDICES A THROUGH E

' RESULTS AND INTERPRETATION OF
_ROCK ANCHOR TEST PROGRAM,

EXISTING LOCKS AND DAM M 26, /J/u 4
MISSISSIPPI RIVER, ALTON, ILLINOIS
\/ / { w1 & /"’ /'1, f /, . VARE

-~ Prepared —for =

,§ Corps of Engineers

| DAY
ANl - ...Smlns the Army

St. Louis District
oy (7, f N

(.:.’__—-——‘-""‘ ~OJ
Joon-Yvn/ Perez Ralph 71 Fosono /

S L el

Woodward - Clyde Consultonts

Chicago, lllinois

L
/115 _sutpters/ g e
Contrast, ¥ DACW43-78-C-0805 |
vrepes

APPROVED FOR PUBLIC RELEASE - DISTRIBUTION UNLIMITED

United States Army /- /10 e UL Kapstt




2
2

Uncln_s_qif 1ed
OICUIITV CLASSIFICATION OF THIS PAO' m.a Ddl Entered) . 2
READ INSTRUCTIONS
REPORT DOCUMENTATION PAGE e

. REPO! NUM |z. GOVT ACCESSION NO. 3. R!CIPOEN?S CATALOG NUMBER

M. TITLE (and Subtitle) : 8. TYPE OF REPORT & PERIOD COVERED
t FOUNDATION INVESTIGATION ANZ TEST PROGRAM, LOCKS i
*AND DAM 26, MISSISSIPPI RIVER, ALTON, ILLINOIS Final report

et f} 07 09 7 6. PERFORMING ORG. REPORT NUMBER
LT—. AUTHOR(e) ! . RACT OR GRANT NUMBER(s)

[ Jean-Yves Perez
Ralph A. Fasano DACW43-78-C~-0005
Tmmm:m W
 Woodward-Clyde Consultants -

11 East Adams Street
Chicago, IL 60603

11. CONTROLLING OFFICE NAME AND ADDRESS 12. REPORT DATE
U. S. Army Engineer District, St. Louis June 1979
t 210 North 12th Street 13. NUMBER OF PAGES

St. Louis, MO 63101 188
(T3, WONITORING AGENCY NAME & ADDRESS(I{ different from Controlling Office) | 18.. SECURITY CLASS. (of thie report)

Unclassified
TR T T ORR ARG E—
CECL ASSIFICATION/DOWNGRAGING

h‘. DISTRIBUTION STATEMENT (of this Report)

Approved for public release; distribution unlimited.

[17. DISTRIBUTION STATEMENT (of the ebetract entered In Block 20, i1 different from Report)

Vol I Overview of Poundati 4 MMW
Vol II Results and Interpretation of Chemical Groutd
Vol IIA Appendices A through G, muu-axmm-nuu o!

Chemical Grouting Test Progras

vol IIX 1ts and ion of Pile Driving EBffects Test mn-

T T T T T T g wx:xnwmlwt.mumnmmmu

18. SUPPLEMENTARY NOTES Pile Driving Effects Test Program

Vol IV Results and Interpretation of Drilled-Ia Pile Test Program

Vol IVA Appendices A through B, 1ts and Interpretation of
Drilled-In Pile Test Program

Vol Vv Results and Interpretation of Bock Anchor Test Progras

Vol VA Appendices A through E, Results and Interpretation of
Rock Anchor Test Program

19. KEY WORDS (Continue on reverse side /I necessary and identify by block mamber)

Lock and Dam No. 26, Mississippi River Timber piles

Chemical grout test Alluvial sands

Rock anchor test Benoto method

Drilled-in pile test Instrumentation of tests

Pile driving effects test Vibrational effects on structures

. ABSTRACT (Continue on reverse elde If necessary and identify by block number)

A series of tests examining various foundation systems and construction tech-
niques were conducted on Ellis Island near Locks and Dam No. 26 in alluvial
sand deposits underlain by glacial deposits and limestone. The chemical grout
test consisted of grouting the upper 20 feet of the alluvial sand by injecting
a number of different silicate and cement-bentonite grout types, while varying
the grouting method, hole spacing, and injecting rates. Heave, lateral dis-
placement, and pore pressure were monitored during grout injection. The in

DD o n 1473 EOITION OF 1 NOV 68 IS OBSOLETE

Unclulified
IFICA OF THID PASE (Then Dase |

il

Can
situ properties of the sand were measured before and after grouting by standard —-—‘\—




SECURITY CLASSIFICATION OF THIS PAGE(When Dats Entered)

c‘ﬁﬂzq-_zovippenettation tests, static cone penetration tests, pressuremeter tests,
bore hole permeability tests, and shear wave velocity tests. Concurrently
laboratory tests were conducted to investigate the strength and creep behavior
of the grouted sand. After completion of grouting, the site was excavated to
examine and evaluate the grouted sand. In the rock anchor test, inclined rock
anchors were installed in limestone through 130 feet of alluvial and glacial
deposits using a pneumatic down-the-hole hammer with an offset reamer. Load
tests were conducted on three instrumentated rock anchors and the feasibility
of finstallation of the rock anchors was determined by evaluating loss of ground
] ‘| during installation, performance of the installation equipment, and rate of

i installation. The drilled-in pile test consisted of installation of large
3 diameter high capacity pipe piles by the Benoto method.
] _.installing these piles was determined by evaluating los
: installation,| performance of the Benoto equipment,|and rat® of instlallation.

In the pile d
supported on
luvial sand t
the monoliths
while monitor
and axial loa

iving effects test, pile founded monqliths we
ither one, eight qr twelve timber piles jetted
a depth of 35 fedt.
steel piles were |[driven at varying distances fr
ng movement of the monolith and suppérting piles;
in the timber pilles; and pore pressure, movement,; and particle

velocity, in the soil. Parametdrs examined were pile type being driven (sheet,
pipe, or H-pile), pile driving hHammer (diesel, airrsteam, or vibrator&), dis-
tance of driven piles from monolith, driving of multiple piles at the! same
distance from the monolith, load level applied to fthe monolith, and soil
properties (grouted and ungroutpd). Vertical and jlateral load tests were con-
ducted on each pile founded momolith. Tests were also conducted to assess what
effect grouted soil has on piles. Piles were driven in both grouted and un-
grouted sand to examine driving characteristics and lateral load tests were con-
ducted on H and pipe piles in both grouted and ungrouted sand.

NI
I
E —
| e
! ; REFE| |
\ B ool {
ki A 9
e Vhialle or
pist | special
nd

SECURITY CLASSIFICATION OF THIS PAGE(When Data Entered)




Appendix A
Appendix B

Appendix C

Appendix D
Appendix E

RESULTS AND INTERPRETATION OF
ROCK ANCHOR TEST PROGRAM

VOLUME VA

ANCHOR LOAD TEST DATA SHEETS
DRILLING PRODUCTION LOGS

GROUND INSTRUMENTATION DATA SHEETS
INCLINOMETER PROFILES

QUANTITY OF CUTTINGS DATA SHEETS




PHASE IV REPORT

VOLUME VA

RESULTS AND INTERPRETATION OF

ROCK ANCHOR TEST PROGRAM

APPENDIX A
ANCHOR LOAD TEST DATA SHEETS




s —— - s R P 4 A 5 R A A XA

Y7C825
Phase IV; Vol VA

TABLE OF CONTENTS

3 Page A-1 Anchor RP-1
Page A-8

Page A-9 Anchor RD-1
through

Page A-23

Page A-24 Anchor RD-2
Page A-35

Y S B TR O

S ————




1978

WOOOWARD-CLYDE CONSULTANTS
LOCKS AND OAM NO. 28
ROCK ANCHOR TEST PROGRAM

ROCK ANCHOR LOAD TEST
ANCHOR NO. R P-|

JACK | LOAD CELL ELONGATION
= PISTON | CALIPER
® e 2‘ [
g | 3. £ € 2 e
‘& | e lveq a%| v ¥ |93 | eS| 5 |- 2
s | T3z eS|se| S| S22 % |54 9 [3
o - |4S=l a2 —x )| = (3 - L S ég
20 o
Vec|!006] O | © | O |oood 0.00
1001| 30 F0] — : saoul-hmj
i WiHal o. 0. -
1009 1. 10 10 | 250| 250 z0|0.60]0.00|434 |oco
looe| .©. .
4 (o ;‘; 8o | A2 a2 4o |192| 132 [TaE =
| % . ool :.(":-'
l026| Fec 80 | S39|s30| 45]192]1-32 2.414]" e
. ; 1009 |« "«
103) |: ¢ 3 80 | s24|s24 4011192 |1.22 |2.4190.c:
z o, | ¢--
032 10 (O 2s0| 250 2o ©.¢0|o:00 203 |. (&€
fv 1 ©
"035 3o 3+ 0 [s25]S3S| 4 |12 [132]ps0]cre
o 2. '1
lo4sfleo | < |Ieo |s54| e5d| 70|3.9%]1 36| 2 €9 g
T S
04| 10 10 | 270|290 z0ler2)e 2 17€ | 44
Remarks L | AR Y 4 e,

yladiq &
—

e




A-2

WOODWARD-CLYDE CONSULTANTS P. % ot (-
LOCKS AND DAM NO. 28

ROCK ANCHOR TEST PROGRAM ROCK ANCHOR LOAD TEST

ANCHOR NO. R T- |

JACK | LOADCELL | ELONGATION
- PISTON | CALIPER
® if f o :
: .d ’“an 3 2 <o ‘. :
e o |veql 2% | v3]| ® |95 | =% £ |_ 3 | =
AR R IR EH R EH R R EE
£xzla 2 x) & S| & a=| =« |as
20 1 0.
Viy e =
Vec | 1S T lo |2¢9 (269 20|C-T72|C-'2] 144 | 910
: 1
124 <c O | e40| 10| A< |2-40]1-%0]|722 |299
26|, 192
1126 /0 6o | 272|872 7514-22|2 N Tad —
; ' : 2-6/¢|2.1%92]
20| leo (o | 863 |26T 75 ¥26 3-&62-547@%’1
. ‘ 2.692|2-29¢8
ti24 |ice \ (eo|T76 (2% | 75 |4-28|3 18 sgolecaz
_ % } - 2¢57|2.249) H
2g|/ee { 6o |73 973 2c 4582 1¢ 2.5¢7c.cA2.
B oo 2.¢%5]2:25)
14z2|lec teo |67o| O 15 |43€ |28 ] cohp.caz
BE -S FiotT 0w
(t4<| 1o S| o || A 3s ez fe 2z |19
. l L ;
1249¢] /¢ 10 |4k |44 3s |26 25| 2¢)
| t
12s0| €€ <c|cic|e.c| 45 |2-24|114]9s0 |5 )6 )




A-3

WOOOWARD-CLYDE CONSULTANTS p. > et 7
LOCKS AND DAM NO. 28

,t
. ROCK ANCHOR TEST PROGRAM ROCK ANCHOR LOAD TEST

ANCHOR NO. Rp-|

: .
JACK | LOADCELL | ELONGATION
|
| - PISTON | CALIPER
° 2 > o
! g | 3.~ : € 1 3
. AR FE R R R AR A
‘ S| = |sEg| i\ 3| & | 2|25 3|82 |22
Ao § S 2
Qec [\2S3| (4o leo 1989|188 | 75 |4-s0|3.90|g<0 |470
: 2.7373:303
1200| 240 270 | {[eg | \os| 105 |54 |c atlzael] —
3737|2303
(204 | 240 240 |1059| 1099] 160 1¢ 48)5 .38 2 5080r.res
: 24 ..3._'7?3‘32_..
\303 |~4C 240(10¢4 | 1C4] 100 |¢.48 |62 2:307]0-cce
| 2.939] 3.3
132|240 | {240 |j0%2]10%2] 100|051 ]5.9) 2308|107
’_ : 2.72%|3-304
Ble [240| ¢ ado|lesi|iesi| 1e0 e <1)s.9/ [Zacolonos
: g 27383304}
(320j2d0] > (240 1cS0|Iege| 100 [e-<1{s.9; [Fie p.com
. o s
(326| jo| 2| (¢ | 444|414 | s |i29]c.7g %2 |44
A 8
(22| @0 8¢ coc|sx| 45 |x40lre0]ies |2
.t a.
(20| (€0 [€01%5%|%85%| 90 W-e<|9.c5] 150 |T1e
Remarks = ‘




WOOOWARD-CLYDE CONSULTANTS

LOCKS AND DAM NO. 28
ROCK ANCHOR TEST PROGRAM

ROCK ANCHOR LOAD TEST
ANCHOR NO. p o -

A-4

'._i‘;o;_ﬁ_ '

JACK | LOAD CELL ELONGATION
- PISTON | CALIPER
° : § * ‘o :
8. 3 o £ € o - z
o| o v s€| o3| 3|98 |33 = |. | £ |-
| & o eS| 3| S| s |2 % [3a]. % |S
a - |4=8lalldx] @ | & | J2) o 5‘5 c 53
20 3 2.
Qe c |1232| 240 240 [1092]1692| (00 [6-e0 [6-90 (35D |4/¢
- : s.02004 S%6
1227|220 320 (1312|1218 | 130|730 (870 39|
i L S.02014:586
124 [220 520 [(300 | 1300 | 130|223 |6 721 g 1lo.002
50204556
1246 | 240 ~ 5201129411204 | \30 (233 |27 | 1510 000
: 3 S| _ |5.02014 5%
1250 |220 § 22011290 (1200 130 [2:23 |%-73 [ (850006
7 3 & ' 0204586
1254 | 520 N 240 |2'$¢ 1286] 1251233 |1873[(.(87]0.008 |
. % 5.020|4.580 "1
3sg|32e| 4 [0 |e|i2e4] 125 [9:32 [6-13] ] Tgeloeon
? ;’ g 2' "
/{cz— 1c ¢ | 224 324| 25[1>2|€92]p0, |6SE :
- NS - 1 i
deo | €c 9014921492 35|2%2| 232202 |oeg ‘7
3 |2
Mio | e lec | V6| 16| csl4-83(4 23|20 [o37




WOOOWARO-CLYDE CONSULTANTS

LOCKS AND DAM NO. 28
ROCK ANCHOR TEST PROGRAM

ROCK ANCHOR LOAD TEST

A-S

- i -
'0 &.'&

ANCHOR NO. . ¢ _

j JACK | LOAD CELL SLONEATION
- PISTON | CALIPER
| e |5 Il 2 2 3
| o] o |zt 3E| o] 3 [e5 | =] £ | = |
| s| sy eS| sa| S| s |28 % [3a] % |3
s | F|iEsfesfdz| e | & |5| 2 |22 & |22
20 ety
Dec [141%| 240 240 | 2¢o| g0 | Bs |6-22[S 72| e 4 | 120
. 4'
1414 | 320 320 12281262 125 |9 |T 46|94 |t 0
- Uaaiad Sl
1415 |, 400 dco | Waa] 1424 (45 |12 T e TS
&It il
49 14ec0| | 400|293 1282 140 |II-3} | 7771212 |ocol
%\. . G- len 9-“,!/'_(?
1423 400 3| 4001294 |\304] (40 |27 107 T 1| g.c0
1427 | 460 400 |13¢9 [ 125|140 |12 TN o) o lo-cra
-5 ¢- 4445956
14 30| 4c0 doc 1298 129¢]| (4o [Ve€fh-25] -, [ ]
b 3%4]5.950
Hzc| 4ce doo {1522 (520| 140 [11-9%|I1 22 [ 7 22[ penm
. 2' ’
1444) 1o 10| 204 294 20| heZ] leZ|gpre |ac,
3. | -
[44¢| B¢ 2 |22 327| 25 |294 = 22]ec e |xze
( R Ci




A-G6

WOOOWARD-CLYDE CONSULTANTS r. & 01 B
LOCKS ANO DAM NO. 268

RQOCK ANCHOR TEST PROGRAM ROCK ANCHOR LOAD TEST

ANCHOR NO.
JACK | LOAD CELL ELONGATION
s 1. PISTON | CALIPER
[ ] - i : v : =

® o 359 5“2 % e ‘:‘ 4-'; ‘:":" g = g' -

S| < |22 isfig| & 2% 3|22 |2a
20 R Sl
e c |45 | 20 20 |240 |340 | 25 |00 |2.40| 224 |90

re '
IStS |settling | = | SI13|s13 | 40 |3ce|300| — | —
lock . | ‘
12 |oge e stz isial goi — | — | | —
1224 | oFF — 337 (337 25[s-40(3.70|a40 | —
R - |2 @
IS2| 60 i le€ |ST77|577] 40(579|4.09 | s 937
5 & 3 2. '3-
1528|240 | & 240 |72 (192 65 [1-20]5 0] 54 | a8
.. g L
27| 220 320 [1095 |/09s] 160 |24 [€7¢| 43¢ |or7
—_Lﬁ
b 14. | &
(221 400 Ace |14¢] 1401 | 140 [12.45|105] so |1 22
¥ < e Jo- 18
1835|420 4%C |HeG |14ec | 1SD |14 101240 o T —
S. J4¢le- % |
1S zo44¢ AT 1413 11412 | 145 U |12 40]) cgo |2 22




e

A-T

.
—

,. WOOOWARD-CLYDE CONSULTANTS . - af €
; LOCKS AND DAM NO. 26

ROCK ANCHOR TEST PROGRAM ROCK ANCHOR LOAD TEST

ANCHOR NO. | r

f JACK | LOAD CELL ELONGATION

| - PISTON | CALIPER
[ -
; s 15 21 = 5 o
o| o |vea 2% | vs| 5 |95 | o3| € | . £
| s | s lscsass|aa]l 2] =]|22| % |[3a-].3 |3
., il i L EH R R R R R EF R
AC A o) [P

(
-
N
on
Q
e
A
3
P
N
~
N
~
n
~
"
.';\
[N
e
28
1
)
3 !
yQ
3

g
(VN
D
o3
o
H
N
O

i v
3

Rl V- Tl 834 (NRR e O

140 14| eqf 1

N,
N
O
3
A Y
D
A
-~
(
N
=

1218 14¢0 4ec | 4146 [ 1ecol -2y cogl — ]

X
Ny
k& pras ;".,V',(:'
e el o ClA 2/ | !N e E e ﬂ“.“;' 2
H""J" 5‘7» a8 0 ’“)r Pl .,")) ,40 l' () 20 ’,(LZ ooe« | |
’ 3 ; : 1. . |eref?ree
leco |40 L |2ee |lne | 4o |'= o ], e
Q
ﬁ S lie -""{-‘g
Lz 4 e e [T oA [ el
lze< |40 470 L a9 4o 1o e R e
S
felZ- Y. e deo Vo e 130 [issehz-ie 2911093
. | Tl
e oo 20 e |1eel | fop -S40 %4 oo |00
5 Sy
J615 | 240 Aol 1Sl ic] eo|se|ce] g |

Remerks = (1 ~eo o 1t '( AR Y N P




b ot ? g

WOOOWARD-CLYDE CONSULTANTS
LOCKS ANO OAM NO. 28
ROCK ANCHOR TEST PROGRAM

ROCK ANCHOR LOAD TEST
ANCHOR NO. [ p-/

JACK | LOADCELL ELONGATION
- | PISTON | CALIPER
® s f’ @ ; :
g | 3o g1 1. |8 4
R R IR R HE R TR A
S| = |3Eg i) sg| &) 2|35 ¢ |22 |22
2€ 5, 4.
e |1616 | /00 leo | se1|sé€1| 40 |14 |c44] 70e | 279
, e B
[e1g]| 0 20 [ 265|405 | 30 |4-26|256] 469 |44/
5. 32
lc22l1ee x| /60 |S38]92%| 4o0|7:12|542|3¢5] 937
< 2. | %
lezo| 240  -|240 )¢ | | s0|1-5C|5Ue| c43| 415
ol e
ezl |220] - 2 |240 |928 |725]| 90999 -7 g0z 278
: = | Lo
[e23|dee|  Z|4eo |12ee(tzee | 125 [12-57)1c€) 11 | 593
i o R
e | 4e dce 1354 [13c4[ 135 1359 12:9] 20| )02
=, -
les% | dor o [1zoo|(550[ 128 |1.56| 1000 541 |13
9 | b '((,is pe |ier el o | ger k)'
VHL‘{* C (\.Ck:v"‘ -+ l"l;, Wi & O~€ LF 0 O #C’-\ LJ,{' q—-lq IC[\‘
@Ck“‘)- Y R "?l(.. 4’(4"'

Remarks =




1974

WOOOWARD-CLYDE CONSULTANTS
LOCKXS AND OAM NO. 268
ROCK ANCHOR TEST PROGRAM

A-<-\

ol o G

ROCK ANCHOR LOAD TEST
ANCHOR NO. [2.P- |

JACK | LOADCELL ELONGATION
< PISTON | CALIPER
o« | 2 F ~ ‘
e. S - 1 e o o
o| o |vea 2| ws| 5 |95 | os]| = e S |
I L :23 :'E o2l o H o8| % .E.‘-: - 1:1
o Bl it R A R R
Al -+
Oecc [320| © o| o liogeol — | © |o.00] _
® L]
22l | €0 75 15'—4ﬂ 402| 25 |2.40|2.40
1222 |,/le0 1So |18923| B\3| 65 |4-3F |4 .23
1324 | 240 220 (2140|1100 | 100 |6:72|6 72
1320 | 320 E 30| |[2400|1320| |30 |9.03 | 9.03
L :
1227 |400 2 |37¢ [2515| 43S | 150 |1-34-| 1134
1331 | 400/ i 370 |25859 1470 | )55 —
..t
1333 |4o0 | £ |376 |2570|490| 155 |2 12]12:12| @
1337 | 400 376 |1250|1490| |55 [12.12] 1212
1341 | 400 370 (258311413 | 1551 12.14] 12.\2

Remarks M&@M&%&M&:_&M
$o

v k‘ ¢ \ \ LN

tenelon jacle leacl = '/1y load jncvement

@ Lawt ofF _'%Q_Ll«- ?.'L’s(ovx




1979

WOOOWARO-CLYDE CONSULTANTS

LOCKS AND DAM NO. 28
ROCK ANCHOR TEST PROGRAM

A-R.2

o2 o &

ROCK ANCHOR LOAD TEST

ANCHOR NO. R pP- |

JACK | LOAD CELL ELONGATION
# ol2N8-2
- PISTON | CALIPER
H s ‘&
| ¥ 3. : < o o :
‘@ o |90 2% | v3| ® |95 | o] E : L8 |
s | 23 eS| s o] o322 % |34 5 [3
e - |42Z a2 x| = « | 23| 8 a s e afg
2) lock
Vec |\245 | ore O 294411764 |200| re detH] ng
| &4 v jdele fs"a-n
1247 | oFF 2sss| 475 |ISS X §
: 0
1351 ], = as29( 49| \so| 6| 1244
1254 | 400 3 3276|2590 ]IS 15 Jo | €91 13. 20
1356 | 400 -g 30 [2632]1552 )65 | 7-49|13.39 1
407 | 400 3 |2s3s|l4s5| 150
lock
1404 | oer 0 |2320|1750 | 195
$ w;uf(m ®
410 | 3 4 Pigton [2990/1900(384.0
: 2 . |
% . 1
1412 L= 2980[190¢ |3%4.0 |
HE
1414 ¢ 29¢0|1900|3%4-0

Remarks @ After yveset w

Loa

=




WOOOWARD-CLYDE CONSULTANTS

LOCKS AND DAM NO. 268

ROCK ANCHOR TEST PROGRAM

A3

'.j_o;_h.

ROCK ANCHOR LOAD TES?
ANCHOR NO. 2 ¢-|

JACK | LOADCELL ELONGATION
- PISTON | CALIPER
® 2 -2
g | 3 ~ ] H o ‘@
o | o fz2a ¥ es]| (9% 93] s |- | 3]s
ol ik R R R A A R R R A
1273 1% 1418 2979 | 1899 [223.7
1420 2979 (1999 |3932.7
430 | 2972|1999 3937
"
40| | 2979|1899 |382.7
&+
so| 29771997 | 3832
$ h
1soo |- , 2976|1996 |382-%
$ R
1530 _é 2975]1995 3826
0
loso] ¢ 2974|1894 [222.
1730 29711891 [391.1

Remarks =




1973

A-28-4

WOOOWARD-CLYDE CONSULTANTS r. 4 o &
LOGKS AND DAM NO. 28
ROCK ANCHOR TEST PROGRAM

ROCK ANCHOR LOAD TEST
ANCHOR NO. Rp-

JACK | LOAD CELL ELONGATION
T PISTON | CALIPER
s | & &l o e
e. D - [ ] ™ a o
‘@] o fveq 2%| v3| B |95 | S| = . £ |
s| g3gs eS| s o | s 22| % [34] 3 [3
clrpoaE o sl ="l s Ja8] & I8E
2
Ve |1310 20| 1890 |3%0.2
1910 2068|1888 |340.2
20(0 |+ 2963 |128%|3%0: 2
'3
2110 % 2966 | 18206 1319.5
20| ¢ 2065|1825 202
. '
S 2651825 |219.2
22 ¥
Dec |[0C10] | 2904|1894 [3139 ‘.
¥ :
= !
oo 290|880 [31.0 |
otoo| — 2960|1280 [377.6
|200 2900(19%0 |37 6
~ |




A- 8.5

‘ WOOOWARD-CLYDE CONSULTANTS . S ot L
' LOCKS AND DAM NO. 28
‘ ROCK ANCHOR TEST PROGRAM

1 ROCK ANCHOR LOAD TEST
: ANCHOR NO. R p-|
3 o_ ‘ srom e
5 @] vack | LoADCELL | ELONGATION
sa T, PISTON | CALIPER
E < 2 ; - g : L &
F HER T RIEHEREEIR IR HE TR R T
i al = cg|3z| | 2| 35| 2 (23]'8 |82
22
1978 |pec [1S525] 32 22%17(V2%1|3M.%
A3 ’
Dec |1000] = 200l | 1886 [212:5
24
Dec | M| = 29501670274 4
26
Dec |le20] ~ 2944 |\8e4 |312.5
27
De c IS4S| 40 2481963 |3713.€
2% :
Dec |1230] 32 2943 |1963]212.2
30
e e |1000] 21 2940|19¢0[371.%




A-8o

WOOOWARD-CLYDE CONSULTANTS r. oot &
LOCKS AND DAM NO. 268

p ROCK ANCHOR TEST PROGRAM ROCK ANCHOR LOAD TEST

ANCHOR NO. R -

:u\ o 'LOAD CELL ELONGATION
! % 2 PISTON | CALIPER
= Ll el El el [ ED
AR N HEI AR R
| S |<f [s23|ia(3g| 2| (32| 3 |2z2:2 |23
. :
1279 | xaul '€ 291){123) [219
9 | ]
To | 27 2909|1289 |>%0.S
lo
Fam | 22 | 2918|1232 3642
=)
g = 29|9(1932|%4.2
27
Taun | 20 2936| 1956|379
30 : )
Tl 29 [ 2904|1824 |37
= .
Feb | 'S 2929412 14- |356 5]
2
el | 25 2904|1824 (3.7 1
3 | .
Mae| SO 2920/ 1940|264.4
i

Remarks =




e

Y ond _Nl‘ﬂlwm - ; -
WOPTIgAVEFY - = St

&5 1° [zg0-)[zz 0|75 MW L2 |01 | ool |OLB | Ol | S'¥
— |26z} __|85Z| _ |9bY| — |ops| — [B6L] — | P96] — |198] — | pis| — MGad — |oc 1 "E €601 g o |oow an
S - £1- 1" - o/ - i o R4 T 4 + <
u19 18] “0pu uisais] “Opu [uiesis] -Opu [uisais| pu [ TGN [ -0ou [N, e lasig| 004 [{ania] “ovu mm H mm d |zl > 2 |ZelS3lzsr] = | o
A £ Z [ v € 2 ! S| 2 (=8| 2|52 |2 |s23:k32]|35 |
H 5 5 |Se ap|l o Cea e |2 m a| © .
. L] 2 > 3
(») s30vO NIvHLS ¢up §31v17173L = d |3 sl
i H3d17VO | NO1SId <
—T-olc\o
NIVHLS 3INOZ HOHONV NOILVONOT13 17130 avo1l Aovr

NYHEOOUNd 1531 WOHINY XO0W
SZ "ON NVO ONY X201
SINVLIINSNOD 30A12-0HYMOOOM

| —Q'2 "‘ON HOHONY
= 107" e 1831 @VO1 HOHONV XOO0H




A- |0

o X 3°)) o = XFT
VO ) T S TR0 ST PrTE : AT pre
5 I N vy s = v,
Ll
u;TJ....!h..IA")*
- ku pi= | &% 19 [ 15010 | 5 = o2 - — raolasi|iolsr T2 ]so |89 o | 0] 0 |obt
5 - \\- 0/~ ol
pb | NS lape | 5 | ESG] - [0 = SW? - — |1 blgrs|ser| 1v9}2251ss |96l | 0pi assi| — | got
S~ t Ld h- ol- . {1
bi—-|2XE |9~ | 99| ¢- | 0SY] |- Zbs — 'R — — @N&Q 2L o 944 09 &M.*
S-= €)= = 91~ O v () [0} ; e sadky 55100 [t oms .QRN / ®
V| s |or- | 9BY| - |BFT| - |Z6S . : : . 7 .| OLY ,
> <1- - s 8Is LA%4 104 mmﬁm..oeo.o.?ahumoWﬁﬁv s091| o | oop| 0% |22
e B Bt b I il B 1587 1587 —~ [8560| = [20z| — | — |son| o| o O [oco/| ans
s~ - - o/~ 2
u1e218] "0pu [uinaig] “Bpu Juisans] ‘Bpu [ursaie] opu|. ‘oo [ladlg| e[S 0] 2 [T » | = 2 e ls.
v e | @ : I H BT BIHE
21 18Pk I ISRt 1°
(3v) s3pVO NIVHLS (Cup) §31VL1I3L A I
¥ H3dITvO | NOL1SId =
NIVHLS 3INOZ HOHONV NOILVONO13 17139 avoi Nover

WYEOOUNd 1531 HOHINY ¥O0N
- SZ "ON WVO0 ONY SX201
SINVLIINENOD 30A1D-0HVYMOOOM

\-Q2 'ON HOHONV
T e e _ 1S31 GVO1 HOHONV XO0H

e e S i e VBt i



A=

LT EN e L e

—JJ5T ¥ A%F A6 ® Y2 2 o0F V9T PBo)
du‘miud SOF7oF IV VE

XTI IX T 3° FOF A7 ST T W o muals ()

B ) 22 A il oo 1 Ao it Mo L —E e € i

Q00 syiswey
I3bZ m..u.j ozl | 1sL | ¢l o921 | gseN| . st
3 Ysli'y oz\|ssL |84l 02l |ase)| .. |z20Y
W Y|soTh 071 | oaL|sspl| 921 | 0ssl| . | logy
TWLSSLY|oL'Z | Ti'b| 021 8L | 190A| wai | sLEl| 29 [6s6l
9- |21t -| L6l p-[8a%]s5 —[rsg|2i0 wv ﬁ.oo N.E. 200 ov|zzo|dvii;,, say|oz1|292| ss ¢vs | Zom 8 ol .. |asel
s- <I- - oi-| o+ ‘z | 0o¢| 'z |'0~]| ‘2| 0-| 2
sizi|30g Ss|ost Tl |95 | OIL| | |psel
rio{Losz Ss 1est|oppl |98 | o1 . |zstl
Pol{ladz| 1zl | £9¢| ss |esg |zshl| 9% | SZL| 08 |osel
— || —| o8| —|Fo¥| — [ZsT| _ || _ 698 | — |et#| _ |9zrfe0no] o ylooo 4y s [ 2L [son] St | osi [ obel| |
s- 51- "- or - ‘z ‘'z ‘'z ‘T A
® — 9%y — | S8 | — mw.t — |2SP| — |go6l| — |25 1 |39 | 18u]|O% |ooY ,o\um 9ssi| @
'z 4 . 4 .
_fzz| _ |eei| _ |Lz[ _ |zs¢ O|— || O| o | o |ssa| ¥
S= €l- 1" - ol - + L
[101s] 00w Joiniis) teu Jueiis] ‘00w juieivs] “0pu |.1adlq] 00w | (i)g| “oeu |.ERN ] Beu | 13N oee g2l 2|52] 2 |z 2 2 |2 |52 fFss] 2 |2
v £ 2 b v € P ' sl a T2 a|gs |z |2 [s2|>cspkes|d |2
3 E**I1MM 1" "1 Pt 1"
(») s30VD NIVHLS “up) $37V11 - S |- |
ot ¥3d417vD | NOLSId E
—T-8LEtioW
NIVHLS 3INOZ HOHONV NOILVONO13 9130 avol novr
i NYHEOOUd 1S31 HOMONY XO0W
| -Q> 'ON HOHONYV $Z "ON WYQ ONY §X501
E e ] 1§31 @VO1 HOHONV XJ0d SINVLIINSNOD 30A12-0HVYMOOOM

Dl sk

v e B0z il

i




A~12

oreh id.la.lm...ﬂd_.lll
—_— sniswey
o sy s| 1r|ess| | o |, |ste|e@| . 1o
osgslfras| ¥|gss| - | .|, |ovz|sze| . |evor
ge8siarasl LIPIESS| | | & [SEZ{ o0kl . {Lrov
sipsPoasiborfiss| . | . | @ |ovz|se| . |stox

ole |$075 |0 |15 5| 98) | EW |aszL| OVZ |asel| o | 2eor

WhLQTY|ZLZ | 1) 0%\ [#LL [ L9B)| 091 |gssi| 091 |1¥0Y

U |Loot(zvl | po2| oL | Ssv grsl| 0B |sL|0g | 6lox

wrolsatt|jpo|ssi|os |Lui locu|oz |0t 0, Loy

31~ |acx | 12-| L\Z|SI- |62 |51~ | Lag | 9of0 | ostr| 122|849 | pwo [ #er| 600 | S5+ SLrLBILRGL7Z| 1k | ox 1 sk (3581 09l |sesi| . | 11ox
S- €l - \l - o-| ‘o) 't ‘o)z ‘o) *T | ‘o-]*Y E:
Wb T Y ox!|su |8ebl[ 091 |ssl| |, |@or
LIRA4 (54 071 | LK |opdl| 02 sEl 0% | Loy | a4
L
uisiis| 8oy Juresis] 8pu Juresis] 0oy [urears] opu [T I Bpu [ S [“opu ‘{astq| 2%¥ Jauia] evu : e m_ ¢ m Fc |2 |2 |Ec |52 Esg| 2 >
¥ € ;3 Y » € F 1 s : SRR AN s (22 w.m mmn iz
o a 3 3 3
(o) s39VO NIVHLS " < |= 13 .
ke A ¥3dvo | NOLSId °l2 ﬁ
NIVHLS 3NOZ HOHONV NOILVONO13 37132 avon novr
NYHOO0Ud 1S31 HOMONY NO0WM
‘ON HOHONY 9Z "ON WYQ ONV §%201
T 10 e 4831 AVO1 HOHONY }O0H SINV1INSNOD 30A19-0HYMOOOM




A-13

WS|G0l . |w | w [SiClorsy] » |siY
wWrs|s%Ybssfjot| | .| o |si€|orsy] , |onz
Islgse9|0Ss|tee| | | |3 |orsy| . |soix
WIS a9 B S| )joL| o | . % Sle|sesy| o |3s0
291's| |19%9| bss| oL | » - u |9%€ |assT| |, |9sor

fars|ask9 bss| 0L | ovr |g1s||909T| S1€ | SEST| QXL | bSOY

AK7|63p'S| W0b| $¥S| 081 | £2\\| WLL| O | 0S| oL | LPOT

Wy Y|ITp| BLL|0Y p| 01| §Tb| 96l | 2 | aSE)| 0% | PO

6%1'1 | 2862| spl| LBT Gov |78s1| 98 | SYL| 0% |spor

Q9%
LivopLee|vse| 90l | sT | LIz|o¥sl| o | oir |2, | 6507
0%

I¥ - 1SZ]| b1-|SIY| 81-|TTZ| 8- OLS [380: | BLS 317|159 | 1920 Lip|B909| Rip|zset|sras Wp|Ess )| Evu| o5y ser | oip)| ovE |$eor| A

S- €)= |- O=| o |+Z] 0] '¢z] 0] ‘v |0 T L
......—. b _..::m..: .._:;N.:.. .__:;_P ooy .r......ov..: ._q._..._r_ﬁh B R L A mm : .w..m. dlEc| 2| 2 4 4 Mm Bscl 212
P : 28|72 8 (822,28 |22 w.mun : s
2 e 1™ 5 5 e [T a
(3) s30VD NIVHLS ‘u a1 - = % | I
him it ¥3dIvo | NOLSId °1z
NIVHLS 3INOZ HOHONY NOILVONO13 9739 avol novr :
NYHOONd 1S31 WOHONY XO0WM 3
|-Q2 °‘CN HOHONYV 9Z "ON WVO ONY §%201 ”

K1) LG 1831 @vO7 HOHONV X00H SIHVLIINSNOD 30A12-0UYMOOOM

e

|
|
|




A- 14

syIswey
L9 Y soc| 458 w | o |96E | ste| o | SHY
o9 2 s| go't|os | w o, loetlsus| |, |ewie
LE29 0vd| Go Ll 1SB] o " u o lseie] o |GRIX
WAISLYH| 89'L|as 4| SOt | OLBI| SIT| 00F | SLIC| 0% | LeIY
Lors|ovo |S7S| Lol | sz |8Z51|it9x| ove |asSt| ots| ST
e |op 9 e v | PL'S| 06l |Loxi|aosx| 0w | SLel| obr| €51Z
ELIZ 9 h{O0C | Zbb| 0¥ | se | BLEI [0 [ 0SS 09 |151T
206111166 311 |26:T| 0% |Z6p | SBSI| 9% |0OL | OB |6rix
oSSt eso| sorl| ss | Lt |orsi| 0% |ore |74 [sTix
25| 89¢| ps-| x| LZ-| e |8Z-| 08¢ | 1oo | s9¢| LoI 2L 9] S10] S9P| L90] €t B es] jo .
s ’ ;i o " “ \ S “w Gl
S- <)- - o] ol gl ol vl ‘ol op o=l vy ™= X9 & . < |sest
surs|eagal 65| 10| obZ | ©is1 (2092 | sic [seselavs | L] 423
. . b U T O h
S1911S] 0Py ureiis] Opu Juieis] 8oy uiesrs| -opu [0, ] epu [ epu [NV 1 epu [ATI [ 00w g2l 2 15018 se| 2|2 [Ec|s2Fsc| 2 | @
v € [ 3 ¥ € z ol & |21 2 |28 ]| & s |22 |>s 52| 3 2
, B 0 ket L et ) 2 S
(o) s39vD NIvHLS ('up §37VLT173L e ]z
H3dITvO | NOLSId =
NIVHLS 3INOZ HOHONV NOILVONO13 7739 avo Novr
- WYHOOUHJd 1S31 HOHONY XO0H
et o |- Q%2 "ON HOHONYV L 9Z 'ON WYQ ONY SX¥201
‘d .—.ww.—. Q(Ol— zo:oz< ¥°°¢ SINVIINSNOD 30A1D-QHVYMA00OM




T S R Y R W R Y = e e P

L [ s I
Y0 ¥ _STUCUYS BUPPUN IR Oy

. . " v
IT¥T +V 338 AR ST of ey g
OTTZ FU I IRV VYU OF IMTg ) suiewey

v (293 | @ |Louofoeys| 1L gegl | - | - |06k |52 - oo, S
LI9oesglol'L |ze'g| - o | - |56% |osig| .. |0 % .S%
7509 cbse] 89¢ |oSe| - -« | ., |5é= |OSIT] .. |99%0 S k14
slgpse @t ||| - o | . |96% [szI€] .. |oO2O R4
L7L9Yogsg| GoL| IS8l = | « | « |96% |gzie| - |0OW n.”h o
sil9gasg| 0L | 18| - « | .. |o6e|sTiel -+ |oobr
Lol 9bopsg| 99L| 50| - = | .. |96t |Sel€| .. |ogex
79l 9)cgse| 8oL |ose| . | - | . |s4z |osi€] .. |90
IsL9vvoe| Botlose| . | - | . |S6% |asiE|l o |0RZZ
Lsropsyellot ppgl .. | « | u |se|osig| , |oorz
29-|ZLT| L9-|ESZ| |5~ | SEL|oT - | Z8S | 8pro| Hs| ot | €€2 | 0%0 v.rm. sto _.oh 1599|ppy 8| LoL| 3| o5 [ L9 Joser| 06t | s1rs| vop | iz %y
S- €= - oi-|o-| 'z| 0| ‘| '@ Z | o=-] ‘T + L
prene] Sow el Woueve vl Sow foveoe] 0w TR oou | 30| wrw il e e[ 2 2 (32| 3 |z |2 |2 22 52 ezl = [ =
14 € [ ‘ : A € [ + w..“.a. = ...m.mm mvm s: W.m.mnu :
(3) g39vO NIvHLS (ul) §31V1773L T e | sl
NIVHLS 3NOZ HOHONV NOILVONO13 17139 avol novr

NYHOOUHd 1S31 HOHONY XO0W
$Z 'ON NVO ONY $%201
SINVIINSNOD 30A71D-QHYMOO0OM

| -Q2) 'ON HOHONYV
g1 105 e : 1S31 @vO1 HOHONV D0

P St = T R e e A e o st




A-le

sy 3

Sl CTD)) P ) ;
5 ostdlaea| TP PO | o | v |oBr|oeis) w pob)
Lstg Smw. #.-8|aro)| oLs |obry|2#5s| ovr logss| . |oow
e FQ.M.‘ Its|cro ol 6ETZ | 1555 | SBP| stqs| 0%v | bOVI

WsDor) (oL s| p11| spz|szsi| 1zor| ke |stsy oxs| esu
Ls¢'s|oxpl £

mwuvmm...wm: L8's| o6l|Loxi|axy| OPY| 0%I| ObT |95t

LsLx) 0B y) 01| 2s¥) ovi|S8p | BLOI| S| 062)| 091 |H5%)

svi|sSIEs| LS|l | 08 (2op [S35I| S [SLL| 9% [ €50

s o|ssst| 20|20 | s€ | 1ZZ | #1911 sZ |01t "%, | s s

09-|0tz | 95| 2| Y2~ | 372 | oY - |BLE | 3¥0 | 965 | 252 | g3s| 020 | 355 | SLO | BLT g4y ol |198| eo-L|IS & | 00g | 981 2567 OLe |sier] » |pesn
Ss- €)= - Ol-| o= 'z | ‘04| ‘2| ‘04 ‘2 |0-| '
S pinmd® 775 Gsuafrres|z1L[es8 | soe (Lol 06 | ong|aoy|ooul| 1
- 8
preig] 8oy [uresis] Oou Juresis] oo [uivars| oou [TFI [~opu [ S0 [ oo [ T oou [{lc[epu [S 2| 2 [52] 2 (2, | 2 | » |5c|Zslpce] = | ©
’ ) 2 ' v € 3 ' BEl || 2|55 s | |53z |
- |3 z |21 5% 8 1°°I12>tPs"1" |"®
(»f) s39vO NIVHLS “u = - N sl
: stk b dkaas ¥3dIvo | NOLSId °lz
NIVHLS 3NOZ HOHONV NGILVONG I3 T30avol | xovr

= . NVYUOOUd 1531 WOHINY NOOM
I-Qd Ozmoxoz< -u,ozaqoaz<nxuo..

1831 GQVO1 HOHONV XO0H SINVIINSNOD 30A12-04VMAOOM




AT

- ra—

syiswey
o
.wlﬁw&; +F VM5 [ Prol PE =[7bp P22)f or | - PS
Vel
6189 1ey| 6T-L| 1L Y| 00F |L9%1|0%Y| sus |0SIE|ooy [t
209 [¢s-2||0 -2
£45:0| oy bs2(107 | oF |26l [sazl| OC | 0oL |™n | Gr Yl
13- (16| pp-| ¥eX| ag-[gpr| L[ C3c | 121 | CLb| 652 | s8S|seo| €92|SS T |asp [Fodftea s, ool
s- €1~ = ai-| o=l x| ol x| o] cx|o-] T s . S el o O A
(Y99:0)[gL&'0)
gsiooly . L . w Ll
e L o fosplows| «
(19070, G
J 0/ 3
MMN.*Q—ﬂ.Q VP W 3- . » OW‘ Qr‘f " “—‘—
ISR prglovar] L] Ry |ous| . [ew
QLR T %
o !ﬁaww@ ar-ot| OL<|obrr | s | osp |opLs osy | ol | T2
" . LSZ 3lors o/ '3
G S SRR R T N T I e I e I o E A LD Sl e[z » [Se| » = = e
v € z \ v R i IR RS N R R N 1 I
5 5 |2a | 8p| @ |Sa |32 [esa s |
(o) g30vO NIVHLS (up $31VLT3L = s | H m |
. H3dIVO | NOLSId 2
NIVH1S 3NOZ HOHONY NOILVONO13 7130 avol novr

e

I-Q3 ‘ON HOHONY
41S31 QVO1 HOHONV 300d

NYHO0Ud 1S31 HONINY XNI0H
ST 'ON MVYO ONY S$XD01
SINVLIINSNOD 30ATD-0HYMOOOM




syiswey

M i _ L v.wv 90| L8 S| 0¥ | LesZ|opr: | 025 | stw) 095 | ol
WL ¢wm 73 %| ¢ 51 02¢ | Loz|obes| 58 | 5196 | ob¥lesa
Lrbt J..S.w 16|22 |L9%i|vr |00k [obic] aop|i 59
L | LY 1LL B 31 1] 09e | Tore| 5B25( 084 | 0IBE| O (<591
%s9| T2L|1sL| 25| gog | Law|oogr| aip |sire| oor 05
quﬂﬂli@. b _
J__h.xi i wro| £70/571 |967| obz | #aLif1sz| sic|osie| — (L1
—| = | = | = |orx|6eri[zLsy| o |oonr NJ 519
¥5-1992] 8- 1Pl 1)- |s12)0i- [892] £61) 14s| ©0¥| 519 820]| oic| L9%| oLsE .4 @l o m oloco)|l ol ol 2|0
@ L= €l- - Ol-| ‘'0-| ‘| 0| 'T]| 0| 'Z| 0-| Z o R4 soolbLlll o 37
Jab..m~L +o94
7/ Rosg| — |po2|osL|0S |2€ [sul| @ | o w.w.n. oop)
18%:9|ShB| WL | 8% 8| OBY |ZSLI| shar|Sbe | 0sic| 00p| ski wa.,
Ui 18| "0y |uisiig| “8pu ujeais| ‘Bpu |uinaig| “Spu ..a..-E Rl ....n..-.wn 8Py _.uﬁn *804 |.1qa1q| "OPu .Nl- g1 2 S > = » » |Fr o |Rsr]| = o
v € Z_ b v € Z ' HEN IR wvmmnw.mmmmu H
(a) 30V . . - - ¢ |» |
) S3OVD NIVHLS ('up §31V1113L Ty :
NIVHLS INOZ HOHONY NOILVONO3 1130 avo1 novr

&~

¢ WYUOOUd 1531 HOHDINY ND0H
| -=Q2 °"ON HOHONV 9Z "ON MYQ ONV S¥201
<\ 1o x ¢ 1831 QvO7 HOHONV 3Jo0H SINVIINSNOD 30A12-0HYMOOOM




As19

sniswey
H.M.u.wﬁ_, wilga] - [T [seofws] | Ty
bl ~ |« | » |s99|oms| . 65U
L] | «~ | . |sz9|0025] |, |lL&L)
ol « | « | «|529|005| « | KL\
(14 TN o |5€2|ays| o st

s¥L| 0I5 |9%NT|csoy| Ok | sras| 0P| 9zl

99-|2LZ| n+|SL)| oi1-| ¥ie|gi-| S| v | 2s | PZ| ssS|vei1 | poclasiles

2 . " ] 5 "
S- €1 n- o= | g ws| . O [/153 P33y ol

165|024 U #SZ| 095 |sSS |olst] . | s

.

sssl | .| . leos|ow| . [Lou
L3:s|osp |Lost|ob9t| 025 | szt 095 | S0 .._M\.
visiig| ‘0puy |uissig| 6oy [ujwaig| ‘Bpu [viesng| Bpu ....o!d...w D -1as q] “*PY .ﬁ_.._wo ‘Spy s 15e 2 “. Ee |3 |E5e] = 4
v € z ' v € 3 ' .w i: Y m :: Pt nmm 2 1:
(>v) g39vO NIVHLS ; Cup $3TvAMaL P, e i K |3
NIVHLS 3INOZ HOHONY NOILVONO1Z 1739 avo1 novr

WYHOOUd 1531 MONINY NO0W
\ —QR2 -own HOHONY .«.o:::.ozcnxoo..

L T 1S31 GQvO7 HOHONV %004 SINV1INSNOD 30A12-GHVMOOOM




P T T T T R ey T P

\-‘jv_ﬂdl syiswey
0tb| " w lozL|pols| ~ ‘Nﬂr

0 NV o " QNN\ mﬁéw * ON@—

Itb| o | W s | OIL1099s| « |1l

G1b] 029 |Lowz |acsp|ox L |aoLs| oyl | Lie!
Nm.ﬁ o " » QM@ mv* » M—@—

£SL| 9IS [0%Ticsop| 04| 5105049 | Vel
50°9| Ok |l pst|op%| 095 |srbr|a9s | Olel

€0-5|QLE |bT27H55 | 0g ¥ |apps | 0BF | B9H

Z1'p| 00t [L9%8119%Y | 08¢ |OsUE| 001 | S0GI
i S)-p| 00 |LIB1| 9L | s$€ |Slok| 0Pl pSL]
6% -| bez| oz v | 29| y2-|grz| bl 1%c|SE 1| S8p| VT| 909 841 | bz | € LI| AL crs (] 411 | 01509 s5¢9 o) g | §
S- <) n- o< [o-| -z ] 0| -z| 0| 7| 0-| -z |secolomd  |PP SEIEo| =29 JooB | OV BN o)
v € [ ' € [ 3 2l a|"2] afss ]| =2 |8s |Ea Do) ® |2
2 S1** 131 E 1" It 17
Ai 3 3 . - © o = “
it aten g S ki ¥3dvo [ NoLsid ‘1z
NIVHLS 3INOZ HOHONY NOILVONO13 1739 avon ovr
Q3 -oN uoKONY s T
g1 g7 ¢ 1831 QY01 HOHONV XO0H SINVLIINSNOD 30A13-0HVMAOOM |

et




A-2|

+ \.\..le

Lo-|Lot|or +| Ll | oz-[bzZ| 97| BLE] GO 2ir{\vo] ot [STITS L] eas[ BHL] ., ol €3¢l /ccil a7 YL 1y
% ) o e e R [ i s (g ey 7 Lso)| 8Tb| 0x9\lobs| 0asr| 02 |0595| OrL|YI0L
: S9°0/ .rwﬁ SeN( 9L 015 |o%x|sspp| 0T 9| SL4k| 0P| 0RL
sigs) LSE|Iv 01| 29| o5+ |Lost| oy 55.5{ o5ty 0% [ Loot

vl BLITE b| €05 LS |6bzr| 55| 59 | 00Le] oy | 00L

g

O |L2%1| 0NT| 0%< | Sto¢| oo | Pool|

- - " MNF gﬁu “ ga

w | SYL|B] . |58

at " " MNF gh Ny §Mr_
i “ Y QNF SOW " V?-
11| 60p| 877 [c LS| T97[LTT] o1
‘0-1 't 1ol t |0} 'T| o i &
»il [377 REL 301 Gocolmisi)| 4| ova o ’ | 2
‘0- Wl ‘0 Pos-| o |LLtz| o-|livy 8- U| s\'6 6% €1 0T b Lo¥z|oosh) siL sta5 OTL B5b 9
u1941§] ‘Opy |uivsig| “0pY |uyniig| “Opy [uieang] Bpu ...n-. “opy |00 ..Mum ‘opy M M 2 mm e e ® » wr s »Ese| = °
v € z t v Y sl 2 |2 a|ss |2 |2 |=2 vuwuu s |2
5 3 %a m > m Sa hlu -4 n a ° e
(W) g39vD NivHLs u : = - mor el 2
el adbinre ¥3dV2 | NO1SId ‘1
NIVHLS 3INOZ HOHONV NOILVONO13 1139 avol novr

NYHEOOUd 1831 WOHOINY NOOWM

_IDM.OZ mO:on< $Z "ON WYQ OGNV $X201
o T 41831 @VO1 HOHONY %00H SINVIINSNOD 30A1D-GHVYMOOOM




A~22

- 8 (RFLL L")
95-|77%|prad ZsS| Lz4| ¢/ i+ . il S bssilsor] L | . 5| . |00 92
. z/~ /1~ ol - : L o) PSS » |00%|0oIES -
3614l w«\ Icszon| ~ | » | « |aog |oe§g| .. |99z
onvl|se0li|LT Sligpol| o |« |sblL|sezg| .. |0y
300 3o WSO | .| w | yploged | |onx
86-|Zoc|9ts+ al-| 9Tzl zz-| pLe | Liz [zis|ovo| 1L 920 <oz | 26l [P |G oer stsfgal ~ | - | . MW
s- zi~ l- o1~ ‘o=l x| ol -z| 0| z]| o ¥ |ewwnlEca %0 aar|obLYl .
e L Usl|v-o| “ ? ()4
230 y1|0£6- 0/, dl " SbL| 512 ” G
, 1 e Neralwal ~ [ | . sl |sze| .. |eror
200'p}{ 0540/
[ N@D sl ewa| - | - | . |oos|ons| . |20
110" i | 5£6- 0/
@ooN ) 7.5 260l . ey Y mﬁmaﬂ.. o
1000°¥ || PY6 0l K
I e csilogal T .| v [oos 82_ w e
1o PISE6 O
5 " lwow wwo 6'sll oo arfos e |sus| 89| oo ss_eg ph| +>
. \ + Q
Sl K ) ) ok L £ K 9 K o G ) () B ) PO B P ) g ey
14 L 4 3 v € F3 1 nmcnmmm mvmmnw.m..mnun
© > > € ?
(3) g30VD NIVHLS ‘v : = .18 3
bt H3dIVD | NOLSId HE
NIVHLS INOZ HOHONY NOILYONO13 17139 avo1 novr .,
O0Hd 1S31 WOHOINY NO0WM
|-Q2 °‘ON HOHONY s $Z "ON WYO ONY §X201
nm,_l 19T 4 1831 QVO1 HOHONV XO0H SINVLIINSNOD 30A1D-QHVMAO0M h




17l %% 0 sSyiswey
-|8ez [ars+| o [gs-[zae | 1L-[ =% :
&% T e e ’ o & Sw - | — |g00l\es| 0| O 6ol 0| o | o |issi
Pory 1Y Wbt 5 4lpam| 2a0fuas - | — o2 |8TN) 9% | LBIo%e | sob|osts| aop| sbsi
- | = @)1z — |osz|stm] #°
© 421
vyl sab) : % oo i == |— || 2| o |z8al| 0| O |*°
w gabpat Laisw e
@ |t ﬁ.w.. 03| £ |SZTE|NY| bats| sobr| STTS| | Sheo
D |wrt oﬂv« 6L°L|ps-€| 005 |LIBI 0% |sisr|ear |o%o| 2%
i Al
59-19¢2|119+| £es] - [ Qo] - [ 12F A 0rl|ve.al—
$- - i - e ol- : ; 9Mg'L ‘r % d|eot | ooc Sw.SMNQMm.%QN wp L -
oL- | 682|uvat| fes| 2+ @87 | [ £sF ol B2%llcsilgoy? :
.lﬂl ‘el- - ‘ol~ 4 .'s bl .\\ \-ﬂ. S| QQ\ " o » 8$ § & g -
00l-| 0l€|pEa+|TSS | 0l-| 22| YZ-|9eg| ~ €8/ yesi|son Y24
o b L o 22 o/ | osL [sL8E w+ So0% @ |0%0 Ju.
whids Bl L L GRS T T R A D S B R A R P  E B R E R 5 e
3 € 3 ' ¥ 3 z AR R I ER R I IR
: y m | 5 |ea ap|l & |Sa MIn sal o -
() s30VD NIVHLS Cup §31VL173L . - - < |2 )
: Y3divo | NOLSId e
NIVH1S 3INOZ YOHONYV NOILVONO13 q139avol | wovr
- - p& ‘'ON HOHONY NYUOOUd 1831 WONINY NO0N
k. — 92 "ON NVQ ONY §N20)
[ 1831 Gv07 YOHONY »O0H SINVLIINENOD 30A1I-0UVMOOOM

5 V.




™M LTl VI 130 ol msA

=tpTo 3Ty T =

e S T T O

TS P

o e e omm

gl "
Y4 A Lore
L p| 509
syt gyl
- | 73e| Z-| a5z TP | 2729 LLI-| OSS|TL0] (55| 5P0[ piy (ss
b “
- [ £- ve-| o-| «x | ‘0-| ‘12 9
*@v "
sy "
S 509
—|o%e| _|&v7| _ [¥29| _ |eLte]| — e _ el F3%3 Y abll
£1- b~ = br- z s >
- %% | — |VeZ| = |6p2| - |VIE| | 184 SS % I 1
~ |&s2 wz 1s9 \es| -
- - = — 1| o o
<l- b~ < - £2- 9 8? o
uie gl “0puy |uivsig] 8oy [uinnig] ‘8pu [uivarg] ‘Bpy -ydeig] ‘0PH |-fa'ilg] ovu |. opY |. s2o| » 2l=-1» » 12 1Eslp=¢
v € 3 : » £ tgl s IR IR
_ , : b L e
(o) g30VO NIVuLS Cup §37VLT73L —— < | 512
“T-SIT19
NIVHLS INOZ HOHONY NOILYONO13 17139 avol

2T e T e

Z-Q3Y °‘ON HOHONV
1831 QVO1 HOHONV XO0H

NYHOOUd 1§31 HONONY NO0H
ST "ON WVO0 ONY SXD0Y
SINVLIINSNOD 30A7D-0HYMO0O0OM




syivwey

(2D, P S i i
2y rh.w\;\.\. _gr»‘w ozZ| » w | SIC |essz] v | ype
_me&w« 159|733 |02 |L%%)| 09| a2 |51 <t| 075 | 9962
zeetlose ol Terl €2 gar | 4101] Lorg | 95T 1 gsar| pay | i
(sof|@ob| 52T 9 | 0B 215 | S0%| okl | 06N 0% | bl
E@ME oto|Isy| o/ | ss | ghil| 0% |06l %y |5tbo
§-[ 2| €= [ 1sz| e[ sepleee-| 9o [2COT (5| €b0] i GLY] Gpo| 275 | sy dfSstVice ] 1 (] o | m.ﬁu« AR
£)- 6~ £- pe-| o=| <z | a~| cZz| | a | V| -0 |bsbresa
Qesfﬁ.v_ by sic] .|~ | o |ssE|swr| . |se0)
(509 ﬁ_ﬂm; atf | . o |@SZ|gs02| . |00
ool )\ #b| sie| - | | «|asT|oser . v
(20N Y| £80) WLl | | L[S aez] . |otbo
A 1o-o)\(got ] T8 | €] 2 | ¥lol| Loiy| 052 | sear| 091 | giwo| A1
=1
vieig] 0oy Juresis] “Oou furesis] oou [uresig] 0w [T [~opu [l | opu [[T50 [~opu [1al [ opu $2| 2 521 3 |sc| 2|2 |2clszlesc| 2]
» € 2 b v € F] ' el 2 || 2a|ss| 8|S |s2|>sfes]|d |2
3 gi1exi gl 2 |52 P2 1" {®
(3d) S3DVD NIVHLS ‘u 177131 : = S |» I
PAR S ¥3dIvo | NOLSId ‘|z
NIVHLS 3INOZ HOHONV NOILVONO13 1739 avol novr
NVHOOUd 1531 HMOHINY NO0W |
Z~-Q2 ‘ON HOHONV SZ 'ON WYO ONV §%201
FT 1Y 4 4831 GVOT HOHIONV XJ0d SINVLIINSNOD 30A1D-0HYMOOOM

s il e,



26

NOILVONOT3.

syiswey
ool -], [=] - [
- w g
hQNO.Q g QNP o 0y . % g § a°¥E . *ﬂﬁs
Qmo.&ﬁxw.\u TR Rl IRV BN I 1 Lod P L
Ot Lo g 0oz| Lol gzl ste | suis| 0ok | 9xol
Lo 9isosl sh | are|ot | Laipavet| sex | ant| oxc| sz
26h 0 o 9| SLUb| poL|09 | P10V porz| sk | peor| pgy | TXa
22iZfael p| % 2| LAy| 0% | 215|507 0T} | gsil| db | OTY
Lwoseir{gialepr| 01| 5S | gyit| 01 |00 fuy | S0
2 -]z Bl p3b | SUlghs-[ 220 [ 981 [ 50| ¥8I <y, | aLs| 25 (7S5 I [1Le o0 YTl oy gl 0Ty 5 %
£)- b~ o. S~ ve-| o= czlo-1 2| v | ‘2z | 1| o |CooRisvi, 9ot 5 n|ote .\Sn o g
@0l ) os9| 88| ozr| « | W |o¥E|owsz| - [¥sb0
% fcovo-)l(aeef 05 9| 194 | OZZ | L% oapr| OF€ e | 0Y€ | osw| 1
91
D N T I T T B B T s B ...HSE -0pu |.{441q] “0u an 2 mw 2 |z ] @ 2 |Ze |35 2 [
v € z ' ¥ 3 2 ‘ HESMIE S IR NEN I I HERE
* M nm—. ea mv m - o l‘.‘" - "' L J L
(o) s3apve Nivy ; K e | ¢
VHLS Cuy s3TvVLITaL ¥3dvo | NOLSId o B
NIVHLS 3INOZ HOHONV ot s

z) 1o e

Z -Q% "ON HOHONV
1831 @VO1 HOHONV 3O0H

NVYHOO0UHd 1S31 BOKONY D0

SiNVLINS

82 'ON nvQ ONY §X201)
NOD 30A15-0HYMOOOM




v e

™~
5
<

MY (via 1 [ poagesnt 2L A0 Way 39 U7 SVRIL) - Sveewew

1831 QY01 HOHONY %004

! 00) ?&43& 73 IR okc [szig <a11
2-|295| |- [z |zsL|ZiC| sbl-| 8% | 228 | ses |(p1)| — kous)| _ [soc|or 5w s )] 67210070l i stg|aoe| . |Lsdl
</~ ©- ~- 2 s2-| ‘0-| -7 A.Q:v o ﬁ—w@ ‘| o |stzi|erzé e "
(\coofps ) (AL {00/ I opg |oofsl .. lggal
120:0)[4¢8 /] (9 0/, . . |ssal
(1700) L)oo L], |ese |t
(rioase i o L | lew _ : obs |s2g| + |1sal
?2%&3 62 | arel i2 opg | sziE| . | O
" ”
@e.eﬁ«;, oL | 1008 |, |seelesty | | oner
32%@! atfteel) | ot |suc| | |hhor
Q.NQ*&W.A oLt eer| | " u | Sbe|osie| . [Zhe!
Eo.o*v.monJSs co'ell : SiS | ont| | |omo!
" X
Z Azo.%ms.& 0L oo ooy | L19]|anz| sic|o6te] oot Bear| a5
sl
v % u g . 5 . cup 1. cup I . cup |- ¥ o = = oy =
19418] "0py |urwiis] "0pY Jurniis| ‘0w [uinais| ‘0pu .15 | “0pu [.Fiha| -opu |00 T -0pu [XTW T-0py NM m NM m zc| 2 B nm mmn - °
14 € 4 8 14 € 2 L ol e °| a |°8 . ® e |ID2°%s]| 2 -4
: SN EL RN
(3v) s39vO NIVHLS ‘ul) $31V1T13L > = e s |3
. - ¥3dIvo | NOLSId HE
NIVHLS 3INOZ HOHONY NOILVONO13 7730 avo1 Hovr
‘ON mo:oz< NYYOOUd 1§31 WOHOINY NOOWN

9Z "ON WVYO0 ONY $X201
SINVLIINSNOD 30A12-QHYMO00OM

St
h\-\N\




P R W S g Y B T L TR TR RS e g e

rﬂ%ﬂg.& I.ﬁ MQ.Q‘ i - " g* eNﬂ .~ .QM-Q
an_%gé_ eatfeal .| | . |oob|oors| . |aveo|
9
k o afestY (ot seb| . [ | L [ seclasig| . [oerz
@ )
D BH R ﬁpu.....m.lﬁﬁ_mv i3 o I ) 7] Pt Y B B R A P L
b 1 e e Y 2 2
59t [42¢ - f N.& ) pg%\w. ey - | - oo [ooxg|  [oo
‘o-| .2 | ‘o . “
A.S.*tﬁ.w_:ﬁ 866 | | [S&|sug| . [oest
Ai.%:.c_ satfoee| - | . ¥ | gors| . [ oo
: JTEE.\E RGP
_ (ta00)(, 15 290l Lobl .. o Sbe (e sél/
VB&T&@ 9fevb| .| | Sk|osig] | |o3h
= : (1o 0ot} L2 86b [ oor | 1 1o1| 07| Si| 0ié] oob| ottt ﬁm q
. um #
uieiig] “8py |uieaig] *0pY Juieiis| Bpu [uivaig| ‘Bpu |.f5 [ -epu .n.a..lc.wo -opy | E0 0o [1TW [ -0pu Mm > mm 2 |2, > > |3c|32lzsr] = %
v € ] ' ¥ € ] 1 2l a2 ass |2 (8 [E8 |>sfces|d |2
3 2 Se mv m -a Nl“ 'ﬂl ° °
l o - —~ e e | 2
(3%) S3DVD NIVHLS (CIVE-FRLTRRETS w3arivo | noieia |3
NIVHLS 3INOZ HOHONV NOILVONO13 7130 avol novr

NVYHOOHd 15§31 HOHONY NO0W
9Z 'ON nvQ ONY S$X201
SINVIINSNOD 30A12-QUVYMA00M

Z- Q> 'ON HOHONV

_—— g 4831 AGVO1 HOHONV XO0dH
-2\ S




A-2R9

T DO Ty T P e STy sveeey

b5 t] ss) 1L NV.- oY | LIg! ‘%N o3%|0s0% ooy |Zou
. , LLel| zzh 27| D° (95U
— |as: m.é 290 0ZL uu St£|9% et L
39
Pov | bersgangs |1 sphaam| gt .sLT o (LL L.é. »o
Y’.—lr’x.ds,c ) A.\ﬂ\ pn kLJ-NV\.ﬁ ahs _OF ﬂ’“ o LI ek | QLS| oers oty | 1eat
3 L
) »rreoy |- ﬁ!( Wil s pr aps™l
. . [k 4
26t g 07L| 1051 0T | L1W| 4T sis | ogrg| oow (€05
55-[5% [ 95- [ 99 | s Lot |(56\-| 2L [SOT| 27| 150|972  sa| 5% | €1l s €9z | 51 |2 2
= i i |5 A S i e g1 -alet - Lsco|sstl 1A A 591 | OZ | o0 % oy
05| %4 (05~ | 842 |y | %8 | 28| Vb1 sop| 1LO | 380] |59 k] ool [ o <[bL[B27T rnrre el 5% 19
£- b~ z- || 92— |-0=| 7, | o- gl e | | s |ssetfesie ’ o B =
Gr | 1e€| Ly | 1e2 3% | 29¢ 36LI- el 12| g, 41099 o Gox <65 | 90L | ogs @niﬁ.é CLLiwo/| o S siglook| . gl
€1— 6- s gz-lo-les ol sl ale | .n— o ]
frco@er) atlgesl - | W |5%|0sEl |96
ELo1E0) 627 pig| gLl | rbulpial-| are| 181 69E| AN | beol #79) azp | VOL| ves S Rman)] 621|009l 022 | Livu| ent| 06E |oaig | avp |oma| $34
T &L= 2= *z-] 0-] */ N B ] -0 ‘| -¢ |ZstlpgT -+ ’ %
uissig| “8pu [uiesis| 8oy [uivaig| -opu vissigf “opy ...sq-_.-o -opu |. £ o[ -oou ..uﬂw ooy ...Hu.o ‘8py MW 2 m.tlv 2 Iacl > » |[Fr|s2[Fs]| = o
v € 2 b v € 3 ' sl 8 |~ 2 |ss| 35 [ [s2|>ses]d | =
: Nha P i s Biae Lo § ¢l
(o) s39vVO NIvHLS ‘ug) $31VLI13L = = e | S| e
Ll 2 ¥3d1V0 | NOLSId 12
NIVHLS 3INOZ HOHONY NOILYONO13 1730 avol Hove

Z-Q73 'ON HOHONY
1S31 AVO1 HOHONV XO0H

NYHOOUd 1§31 WOHINY NOON
92 'ON NVO0 ONY §X201
SINVLIINSNOD 30AD-QuYMO0O0OM




) W&N 1Al ars| ¢ L n “ o] » it
wrolfzag] | LrS| O S 0N OB (st % L)
L£7-bj05E §| 9561 1| SEE | TPY | SUE | Oab | syee| obb | SN
s3] 1601| St {s v} 072 | Lot oz [SCZ |0ac] oo |5t
net-| 98| Ol Lss| #19] 6o oG [230] ToL] 1< ?:L‘ ssispleee]
92-~| ‘0| ‘0 ) 9 ] ‘) ‘¢ Lok MSN.M su@ iee * & o [08F gm o @2\_
(000 ai:.r $8€| = | | . |otb|onE| . |LSU!
(£oo lﬁam&sm.p ¢3<| - Wl oW | SBP|@aR| . [Pl
(to &Gm.ey 25blpil - " . (O [gypE| « | T
C)[sscg)ssblige]| | | o |ssrlae| - (oo
: onfoyz] 56| 088 | 5 [zror| sy o8 | SYBE| GBy| 32!
gse1|1sp1 [ 29¢| 831 | 097 | L191| OILY| o8¢ | asoe| pap| s2L) ™
+ 2
pioitel Sre [este) Sew leiesis) Sou vivigy pu “ory .”.._..._»a Bl ._...H_...c Ory ..mﬁn il mm > sel = *r o > |Fr|s®|Rsc] = °o
v € 2 ! € z : HE SIS RN FHER
(37) s39vO NIVHLS : . : |2 il
el 43d1NvD | NOLSId 2
NIVHLS 3INOZ HOHONY NOILVONO13 9130 avo1 Xovr
< - ﬁ ‘ON HOHONY WYHYO0dd ..nw~.“.<oxoh.< xxuo.
TR AR 1831 QvO1 HOHONV XJ0H n;:..:m“Muo“.o:M‘“a“!no%%,”




i syiswey

AJSO%A&M*&»N—‘.A‘- uﬂwu\ L o . M‘W—&% » —\-@—
Co Nz L DL * | - | o || w |sisl
@8_%&.@ WHILE| « | ~| W |s99lSY®E] |90
Oese)| U969 o« | - | o |52 » [
Tl ysgq( 0L} %9 s |sar| §hLs| 599\ S| ov| 6osl
v o|l6rH €0l | 6rs | 06s LSEL|asvs |S55 (5154 095 | Lo
gszb|wi| 27| 2bs| RS [Tpor|SSIE| OSY [STRE| b | Sop
173|052 | o9z | L1 | ALY |oL< [SLbY |aop [2ob
€2|at0 o[- i
unw os#H ,w.w 71- w« i wo- emm P.M a.u_« w.ﬁ__. \.N_u _.e_p srlliss| « | o | | « [goww] » [6SUI
50 \$S " " " wo|aopp| w ﬁW:
[4
y0-ll} 05's| 9GE |LSTL| G| 025 | @bt | 295 |SSL »H
ey I R T G I A R A T P A S A T B sifsel sl s s |2elZalesl wls
v € 2 b v € 3 b IR NS Y N R N I
: I I E E T IR T
(ov) s39vH NIVHLS (up $3IVLTI3L e K | 2
H3d1TVO | NOLSId :
NIVHLS INOZ HOHONY NOILVONOT3 7130 avo1 Novr
N IDu .oz EOIOZ< NYHOO0Hd —.nw—’l<°20!2< !!UO!
Ll =g ¢ 1§31 @VO7 HOHONV XO0H w-z:..:..,“Muo”oiw.no.a““o%coh




A-32

(09 ..S..L il g - - T Phyi

() g er|gag| | - Sit| o515 kb

o ”»

otbsl| €109 K| 19 | 5#5 |#5% Lhi h| OLL |Seas| o2l | pety

R4 PPTY R4 97 5% |saly QbLs| 99| sk oh1 | ¢hgi

10| 50 h 69| g <°q 06T, srlognt | 555|6L6M] 625 | 4581

ot blsges| O] p'¢| RC[TFU g5 15| O3 | oo | BN | geo

WL 1q0Y 20V z¢ 7| 0| LIy, og| OLE |asbY @ob| Sl

I€| bag| T | bip Shol bit sw,t X7y .s.uo @<9 *Qo b9 97|z 2l | TOL| 285 S w1t g1l . a 529 |agoh b o
€/— F- - 9= o- ‘N 0-~ 9 .\ I . ' ”
*no.@?&g @t ppa| - | - 4 se9|ahin ge¥
_@o.e*.ma.s WU et ., | - S5edeeag ,, 428!
g " - L
— = | T — |57 [SALIBbLT | S|SB ppD | il [T | Hr T
viesig| ‘0py |urnais| ‘Bpu |uieing] ‘Bpu Juivais] ‘Bpy ....nﬂ.mwo ooy |-f | -oeu ._.H._-o TTT) 51 ETY le 2 mtm 2 2.1 2 s |5c|2sfrse] = MOIA
v € 2 i v € 3 ' sl 2 |- 2 |ss|8 |5 |82 |>sfces|3 |2
: W A B et (B R
(37) s39vE NIVHLS Cu s 3 B
§R B el 43dIvo | No1SId i
NIVHLS 3INOZ HOHONY NOILYONO13 1130avo1 | Nowr
31 HOMONY XO0u
“Z-Q2 "ON HOHONY AT a0 e by A
an .o.Nu 4 1S31 @VvO1 HOHONV %O00H EANVIINENOS A0AIS-OUVNGOON




prrS) LiL'b| B3| °0)) 529 Noi_g 03379008 |91 61

poutI\W B[S V| ¥ B|SPS (#SE | ppiy| STL W«JM ozt |S\6)
brg.q fenn?|BL T pa't | SH|SOLY g4t s m&ﬂ.la ah?| el

TL0558| 1|4 s | PO LSEL|gshS| 055 | o4¢h | 295 [s000

25t Lionht| L4 kit S L BT PR Ty PR

:&.Ca 20%| 2¢'2| 9%¢| L19/ o.w~ 095 | eopT| ath | hebol

_M.c w.s..._ «.\N_. ......s m.m_r :._n .n» ,Mm pore: e o P S IR “siL sms| | | v
(5109 ,séT.z 787 NN B B IR B £
(o9 Q...\Lm?: ] =l ] o1 =1 +58)
. ) 2 LR A I IR (N I R R &
(0 Y\ T) o vi| o ¢ | TS VSR | Shth| St |ogas| o2t | a5 w..
prons] oou fovens] “Sew Jureivs] wou oiwsrs] “Oou]. o] -opu || wou | IS0 Teu W[ [T [ 2 [T 2 2 sc|l 2|2 [Eo|S2ffsc| 2 | e
v € 2 : v € z : il M it g mn!w.mﬁmmm 3
(») s30vH NIvuLs Cup s3IVLT1aL .zma_..mo e o sl:
NIVHLS 3NOZ HOHONY NOlLVENOTa | 1130avol | Nowr
<03 on wowony e
ST o= - 1§31 GVO1 HOHONV XDOH

SINVIINSNOD 30A10-0HVY¥#000OM

i it A o o vkl i




e i aa e e s by nea  Badi ile . ool ool

zalNsue|tv9|ae| o|n-fsol| 0] o *Mm., STl
Le-|Lob[ ¥i- [292] o951 #9 coy{ 1L 0|z9s7d of L o 32 ar
Sl i | 0L sl 0| Th D oi\ Ll A L
Los:| ol [To-g| §TT| 027 | €191 |doLx | s5€|SSYL| oo | S
9-(28<| 2 2Pz 0| W8 | o268 | 290] Osb| €99| <) |s€a| Tob|oui| g ], ,, . leot|casl izt 02v bt
. o | ¥t _-Gmm bzl oo 1 Liosl s | o) ol at Lzbl 11524 ‘| LioIL | oLs ) gkt ooy %
@ logs | ¥ (2cz|qgsn| 20 ftvv-| S5 [ 6rr | Lio|TLV] b 829 ¥us| 19L] )¢ s [G00esl "1 ) > bl st
oy b 5%l ¢ s o o1 | od el il a kA e Reatie 69 |ss . [ SeesY | ool
so o) s ol | . . {008 |09 . | 910
sso0) (s D| BT Mysor| | - | |08 | €9 o [9w
rodew )| NSV | | |09 K . | el
ot0 dooi)| 51 % 15 0 | . |00 oa| o |2ze
Wil prooeso| . | o | . |90% | o] - |oZG)
L4
(-) (=2} 42| g5 01| 522 |LoyE| sy | oA |s259| o | Bl Aa
Q
uieiig| "Opy |ujeaig] ‘0pY Jugeiig) ‘Opy Juyeaigl ‘Bpy ._.rq.__-o ‘Bpy ..-.ae.._vo ‘8py ...m.h...o -8pH ...n..ﬁ_“o “Spy M ° W m ° w . = = e [ P = "
v € 2 v v € z ¢ HES IR S AR BN EH FH S HERE
H et 12" 1IE 1" 1T 8
(o) s3OVH NIVYLS : S s1 2
VNS ¥3dITVD | NOLSId -
NIVHLS 3INOZ HOHONV NOILYONO13 7130 VO Xovr

Z-Q2) ‘ON HOHONY
1§31 GVO1 HOHONYV X204

NVYEOO0Nd 1S31 HOHINY XOON

SINVLIINS

9Z 'ON NWYQ ONV X001
NOD 30ATD-0HYMO00M

OSSR




4 _ 2z | 3¢ | zp | 297 [gzs [ 9! estloaross| Ive] it | ##9] o#B| TIT| 194|100 tsca o leead vov| ©
: - v 6- P Lo I ol ol et B R B Ol i | 27 0 P P L o[ o o o |sz=z
" +z | 95%| 2 |99 [os | P00 | crpy] 2L | 8ol | 5¥| €sa| BoZ| 35| 55| Uo7 Lobler il — o ’
: £~ =)  |¢s- sz-|a-| "t |a| | 9| o] ol o |PrOsuyrro[zaT| ol (sS [}pl)) 01 | ool fﬁn
7z | 3% s | €% (cai L2 [cray | 2019<0[FAST2ZU0N (37| L[ 220| T6e[ 222 oy | ool 15t |57.01] 092 | L9t | erie] 0% | oore ooy 5572
£) - - Z= gz-1 o | )| a@]| 4] )| V]| o]z :
578-9(13:3| 09| Ls-b| s2| ¥ | Lo | 045 | asyr| e 9STE
110008] "Oou [vissis] “Oou Jureiis] ‘Spu [ureais] “oou |- el = [52] 2 201 = ee|2 Mu._ A
r C z : . HE R I F BT R TR B
" 0 I e B 8l o i
(%) S30VO NIVHLS “u TviTI3L : e |9 ..
: i - ¥3dvo | NOLSId . 1=
NIVHLS 3NOZ HOHONYV ° T3%avo1 | Nowr

NOILVONO13

N.l .olﬂ ‘4

Z-Q2A “ON HOHONY

'1831 QYO HOHONY %O0H

Soa e L

MYUOONJ 1631 WONINY NIOW
92 "ON WVO ONV SN0
SiNVAIINENOD 30AII-CUVMOOOM




PHASE IV REPORT

VOLUME VA
RESULTS AND INTERPRETATION OF

ROCK ANCHOR TEST PROGRAM

AFPENDIX B
DRILLING PRODUCTION LOGS
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DATE

27 Nov

28 Nov

29 Nov

30 Nov

1 Dec

2 Dec

ROCK ANCHOR TEST
DRILLING PRODUCTION LOG

ANCHOR RP-1
COMPLETED
DEPTH
DESCRIPTION OF ACTIVITY A ft
. start drilling first section of casing; hammer 0
plugs at 40 ft; pull hammer and casing for
repair
restart drilling; complete third section on day 120
shift and fifth section on night shift; weld sixth
section
continue drilling; complete eighth section 182
seating casing 3 ft into rock; pull ODEX tools
from hole
insert rock bit; cut 5-in.-dia socket into 200

rock for 15 ft plus 3 ft extra for reference
telltale; rate of drilling rock averaged
0.1 ft/min

install anchor tendon and grout; start to pull
casing

complete pulling casing; move drill rig to next
hole

Note: The above drilling production sequence was taken from

Daily Field Reports.
for this anchor hole

The field log forms were not used
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