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Appendix LT-1

Analyses for Adjusted LTSP Horizontal Loads

This Appendix presents analyses for adjusted LTSP horizontal loads.
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DISCUSSION and CONCLUSIONS

During the course of the analysis and design of the pads, it was determined that the horizontal component
of the LTSP was below the required value somewhat less than 5%. The vertical component was not
affected. In the Holtec analysis of the casks, the conclusion is made that the increase, in the LTSP forces,
does not result in the LTSP governing the design of the pad. This Appendix presents the results of the
small analysis that confirms this conclusion considering the nonlinear behavior of the pads. The analysis
was performed simply by reanalyzing the pad for the LTSP forces with the horizontal component factored

up by 5%. Thus load steps 1 to 5 here are load steps 11 to 15 (see Gravity and Seismic Loads) with the
440 Kips horizontal factored to 462 Kips.

The results are shown below in Tables LT-5-1 and LT-5-2. These results show that the predicted
displacements and stresses are still below the governing Hosgri cases. Compare Table LT-5-1 to Table 2
and LT-5-2 to Table 3. Also, given the relative magnitudes of the values presented here, the conclusions
reached in Pad Response at Reduced Concrete Density, see also Table 13, remain valid. Load
components are combined using the 100-40-40 rule.

Table LT-5-1 MAXIMUM PAD and CASK DISPLACEMENTS
ADJUSTED LTSP WITH SOFT ROCK

LS | Direction Maximum Pad S,y Maximum Cask ¢,k

1 N 0.056 0.000557

2 N32.93W 0.093 0.0206

3 N45W 0.095 0.0248

4 N57.07W 0.088 0.0255

5 w 0.044 0.0119

Table LT-5-2 PAD STRESS RESPONSES
ADJUSTED LTSP WITH SOFT ROCK
LS | Direction | Oxmax OX Min OZ Max Oz Min O1 Max O3 Min

1 N 45 -98 265 -392 335 -619
2 N32.93W 142 -262 230 -396 352 -771
3 N45W 189 -311 204 -365 349 -776
4 N57.07W 230 -348 171 -317 341 -748
5 W 259 -390 58 -127 309 -574
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EQUILIBRIUM

Below are the calculations that compute the expected reactions from the ANSYS analyses:
Pad Weight is 68*105*7.5*%0.15 = 8032.5 Kip

Load Step 1 - Apply in the North (Z) direction:

Sum of Applied Loads
Fx =0
Fy =258320%20 .  =5166400

Fz = 1.05*440000%20= 9240000

Sum of Forces at Pad/Rock Interface and at Rock Boundary

Fx =0

Fy = 258320*20 + 0.720*8032500 = 10949800

Fz = 1.05%¥440000%20 + 0.894*8032500 = 16421055
Load Step 2 - Apply in the North 32.93 degrees West direction:

Sum of Applied Loads

Fx =1.05*%239190*20= 5022990

Fy = 258320*20 = 5166400

Fz =1.05%369308*20= 7755468

Sum of Forces at Pad/Rock Interface and at Rock Boundary

Fx = 1.05*%239190*20 + 0.486*8032500 = 8926785

Fy = 258320*20 + 0.720*8032500 = 10949800

Fz = 1.05*369308*20 + 0.750*8032500 = 13779843
Load Step 3 - Apply in the North 45 degrees West direction:

Sum of Applied Loads

Fx = 1.05*311127*20= 6533667

Fy = 258320%*20 = 5166400

Fz =1.05%¥311127%20= 6533667

Sum of Forces at Pad/Rock Interface and at Rock Boundary
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Fx = 1.05*%311127%20 + 0.632*8032500 = 11610207
Fy = 258320*20 + 0.720*8032500 = 10949800
Fz = 1.05*%311127*20 + 0.632*8032500 = 11610207

Load Step 4 - Apply in the North 57.07 degrees West direction:
Sum of Applied Loads
Fx = 1.05*369308*20= 7755468
Fy = 258320*20 = 5166400
Fz = 1.05*%239190*20= 5022990
Sum of Forces at Pad/Rock Interface and at Rock Boundary
Fx = 1.05%369308*20 + 0.750%8032500 = 13779843
Fy =258320*20 + 0.720*8032500 = 10949800
Fz = 1.05%239190*%20 + 0.486*8032500 = 8926785
Load Step 5 - Apply in the West direction:
Sum of Applied Loads
Fx = 1.05*%440000%20= 9240000
Fy =258320%20 = 5166400
Fz =0
Sum of Forces at Pad/Rock Interface and at Rock Boundary
Fx = 1.05%440000%20 + 0.894*8032500 = 16421055

Fy = 258320%20 + 0.720%*8032500 = 10949800
Fz =0
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Below is the file that scans the ANSYS database for the applied forces, the forces at the pad/rock
interface and the boundary forces on the rock.

/com,

/com, This routine processes load results data for the
/com, evaluation of equilibrium.

/com

/com, Soft Rock Load Step Results

/com .

/output, padsoftareac, out

/com

/Com I R R R R R E R R R R R R R R R R RS R R R R R RS S R R R R R R R RS
/COm X R R R R R R R I R R R R R R R RS SRR R R AR RS RS R RS SRR R R RS
/com R R R R R R R RS E R SRR R R R R R R RS SRR S R RS RS E R R ERERERESEEREESESE]
/Com Ihkkhkkhkhkhkrhkkhkdhkdrhdhhddbhkdhdrdrhkdhbhrdhkhhhhkrhrdhoddhhrhhrdddbrhrdodrdbhrhrdbrhrhrdbdrthd
/com dhkkhkrkhkhkkkhkhkhdkhkdhkhrhhhkhkkdrdbhdkhhrhdhhrhhkhrhdbhdbdrdrrhddkhhdorrbhhrdkrhkdhbdhhhkdhkhd

/com I E R E R R E R R RS R EE R R R R R RS R SRR RS RS RE R R Rl EREREEEEESS

com

;ccm IEEEREEREEREEEEREREEREREEEE RS K] Soft Rock ReactiOnS IR X E R EEEEREEEREEEEE KT REERESE SRS &
/com

/file,dcslabs2a

resume

/postl

/com

/com R L R R R R R R A R R E R R R R R R R R EEE R R R R R R SRR R R RS S RS R RS AR SRR R EREEREREEEEEEES]
/Com I R L R R R R R R R A R R E R R R R R R R R R R R R R R EEE R R R R R R RS SRR RS R SRR AR SR R R E R ERERERSESEEES

/Com hhkkhkkkkhkhkhkhkrkhhkhdxhdhkdhdtihk LOAD CASE 1 EEE X EREEEEEEERE R AR R R R R SRR EEEEEEEEEE]

set, 1l

eall

cmsel, s, cask

/com

/com **xxx*x%x SUM QOF LOADS APPLIED TO CASKS **%*%i%

fsum

esel, type,1

cmsel, s, base

/com

/com **kxxx%x*x [,0ADS TRANSMITTED THRU CONCRETE/ROCK INTERFACE ***xxxx
fsum

esel, type, 2

cmsel, s, boundary

/com

/com *xxxx*xx% [,OADS REACTED AT ROCK BOUNDARY CONSTRAINTS #*****x%
fsum

/com

/com
/com PR R R R R R E R R R R E R R R R R R R RS E 2 A 22X EEEEEE R R EER RN EEEEEE SRR SRR R R AR L EERE E & & KRS

/com R R R R R R R 2 222 R X R E R R R R R R R R E RS EERE RS R R SRR AR R R RS R R R R R R AR EEEEEE AR EEESSES

/com EE R EEEEEE RS R E RS S S RS EREERE] LOAD CASE 2 [IEEXEEEEREEE SRR R R R R RS EEEERE RS EEES

set, 2

eall

cmsel, s, cask

/com

Jcom ***x*k*xx%x SUM OF LOADS APPLIED TO CASKS **k*xk¥%
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fsum

esel, type,1

cmsel, s, base

/com

Jcom ***x%xx%* [,OADS TRANSMITTED THRU CONCRETE/ROCK INTERFACE **%#*x%x
fsum

esel, type, 2

cmsel, s, boundary

/com

/com ***x*x**x [OADS REACTED AT ROCK BOUNDARY CONSTRAINTS **%x#%kx%
fsum

/com

/com
/com *************************************************************************

/Com *********f***************************************************************
/Com LR A R RS SR EEE R E R SRR EE EEEEEE LOAD CASE 3 LA AR R AR EREE R R R R R R R R L]

set,3

eall

cmsel, s, cask

/com

/com *****xx%x SUM OF LOADS APPLIED TO CASKS ****x%xx%
fsum

esel, type, 1

cmsel, s, base

/com

Jcom ****x%x% [,OADS TRANSMITTED THRU CONCRETE/ROCK INTERFACE **%%%%%

fsum

esel, type, 2

cmsel, s, boundary

/com

/com *#*x%%*x%%x [,OADS REACTED AT ROCK BOUNDARY CONSTRAINTS ***x* %%

fsum

/com

/com

/Com *************************************************************************
/Com *************************************************************************
/c‘om khkhkrkhkkhkddhkrhdhdhkhrrathkhkddhkhirn LOAD CASE 4 khkkhkhkhdkkhkhkkhdhhkdrhhkhkrkhkhkhdrehhdohhkdodkdrn

set, 4

eall

cmsel, s, cask

/com

/com **xxx%x%x QUM OF LOADS APPLIED TO CASKS ***xkxk*
fsum

esel, type,1

cmsel, s, base

/com

/com ***xkx%%x [OADS TRANSMITTED THRU CONCRETE/ROCK INTERFACE ***%%%%
fsum

esel, type, 2

/com

cmsel, s, boundary

/com ***+xxx*x [OADS REACTED AT ROCK BOUNDARY CONSTRAINTS ** %% k%%
fsum
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/com

/com
/COm I E TR EEEEEE SRR EEAEREE R RS R AN EEEERESE R AR RS R REEERE SR ESRERE RS RS SRR EEREEEES SRS EERLERENLSE-

/com IEEEEE SRR SRR RS R RS R RS R R RS R R R R R RS AR AR R R R Rl R R R R R R R R EEESEESESESSE]

/Com I EE S SRS R RS EEEREEREEERESESE,] LOAD CASE 5 AR E R EREEREREEEEEESEERESEEEESEERESRESEEE]

set,5

eall

cmsel, s, cask

/com

/com x**x*x¥kx*x SUM OF LOADS APPLIED TO CASKS **x*x*xx*

fsum

esel,type,1l

cmsel, s, base

/com

/com ****%x*x%%x [,0ADS TRANSMITTED THRU CONCRETE/ROCK INTERFACE *****xx%
fsum

esel, type, 2

cmsel, s, boundary

/com

Jcom *#*%xxx%xx T[,OADS REACTED AT ROCK BOUNDARY CONSTRAINTS ******x
fsum

/com

/com

/Com LE AR EE R SRS SRR RS AREEEEREREEERRREREERRERRRESRERESEEEREEEEREERRESEEEEESESESS]
/com

/com

fini

/output

/exit
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Below are the equilibrium results for the soft rock analyses with adjusted LTSP loads:

*************************************************************************
*************************************************************************
*************************************************************************
*************************************************************************
*************************************************************************

*************************************************************************

IEAEEE R E RS RS EEEER R ERE RN sOft ROck Reactions Ak hkdhkdkhkhkhkdhkhhkhdddhkdhkdktdkrtk

CURRENT JOBNAME REDEFINED AS dcslabs2a
RESUME ANSYS DATA FROM FILE NAME=dcslabs2a.db
*** ANSYS GLOBAL STATUS ***

TITLE = Pad, ADJ LTSP(2), 20 Casks, 462 Kips West (X), Soft Rock

ANALYSIS TYPE = STATIC (STEADY-STATE)
NUMBER OF ELEMENT TYPES = 6
15348 ELEMENTS CURRENTLY SELECTED. MAX ELEMENT NUMBER = 33177
17051 NODES CURRENTLY SELECTED. MAX NODE NUMBER = 17051
259 KEYPOINTS CURRENTLY SELECTED. MAX KEYPOINT NUMBER = 259
250 LINES CURRENTLY SELECTED. MAX LINE NUMBER = 396
181 AREAS CURRENTLY SELECTED. MAX AREA NUMBER = 295
70 VOLUMES CURRENTLY SELECTED. MAX VOL. NUMBER = 70
11 COMPONENTS CURRENTLY DEFINED
MAXIMUM LINEAR PROPERTY NUMBER = 5
MAXIMUM REAL CONSTANT SET NUMBER = 6
ACTIVE COORDINATE SYSTEM = 0 (CARTESIAN)
MAXIMUM CONSTRAINT EQUATION NUMBER = 4620
NUMBER OF SPECIFIED CONSTRAINTS = 2193
NUMBER OF NODAL LOADS = 2160
INITIAL JOBNAME = dcslabs2a
CURRENT JOBNAME = dcslabs2a
1
**k*x* ANSYS - ENGINEERING ANALYSIS SYSTEM RELEASE 5.7 * ok kok ok
ANSYS/Structural U
00150104 VERSION=INTEL NT 18:53:34 NOV 24, 2001 CP= 0.931
Pad, ADJ LTSP(2), 20 Casks, 462 Kips West (X), Soft Rock
*¥xxx* ANSYS RESULTS INTERPRETATION (POST1) **»xx*
*** NOTE **+* CP= 0.931 TIME= 18:53:34

Reading results into the database (SET command) will update the current
displacement and force boundary conditions in the database with the
values from the results file for that load set. Note that any
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subsequent solutiomns will use these values unless action is taken to
either SAVE the current values or not overwrite them

(/EXIT,NOSAVE) .
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LA AR AR S SRS ERESERASEEE R LSRR SRR ERERE R R R R R R R R R S

LB AR A RS E LR EREREEEESEEESEREREREREREEERE R R B R R R R R R R I X IE 30 20 0 S R g R R g

LA A SRR EEEEEERSERERREREE SRR R

USE LOAD STEP 1

SUBSTEP

SET COMMAND GOT LOAD STEP=

TIME/FREQUENCY=
TITLE= Pad, ADJ LTSP(2),

15348

SELECT

ELEMENTS (OF

1.0000

1

20 Casks,

15348

COMPONENT CASK

SUBSTEP=

462 Kips North

FOR LOAD CASE O

1

DEFINED) SELECTED BY EALL COMMAND.

**k*kkxxx% SUM OF LOADS APPLIED TO CASKS ** k% k%

**xx* SUMMATION OF TOTAL

DEFINED)

FX = 0.2216987E-05

FY = 5166400.

FZ = -9240000.

MX = 0.143410BE+10

MY = 0.3769920E+10

MZ = 0.2107891E+10
SUMMATION POINT= -102.00 -45.000
ESEL FOR LABEL= TYPE FROM 1 TO

9056 ELEMENTS (OF 15348

SELECT COMPONENT BASE

*¥**x¥xxkxx LOADS TRANSMITTED THRU CONCRETE/ROCK INTERFACE ***%%%%

**x%k*x*x SUMMATION OF TOTAL

FX = -0.
FY = -0.
FZ = 0.
MX = -0.
MY = -0.
MZ = -0.
SUMMATION
ESEL FOR
1728

SELECT

2098778E-04
1094980E+08
1642106E+08
4730646E+10
6699790E+10
4467518E+10

POINT= -102.

LABEL= TYPE

ELEMENTS (OF

00

FROM

-45.000

2

15348

COMPONENT BOUNDARY

TO

DEFINED)

1

2

162.00

BY

SELECTED BY ESEL COMMAND.

162.00

BY

SELECTED BY ESEL COMMAND.

Soft Rock

LOAD CASE ] *%*kxkkkkkhkkdhkhkhhhkdkkhdkdhhkhdhdhdkdhkkdk

CUMULATIVE ITERATION= 13

FORCES AND MOMENTS IN GLOBAL COORDINATES *****

FORCES AND MOMENTS IN GLOBAL COORDINATES ***x**
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¥xxxkxxk L,OADS REACTED AT ROCK BOUNDARY CONSTRAINTS *** %% x*

**x** SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES ****x
FX = -0.5664296E-05
FY = -0.1094980E+08
FZ = 0.1642105E+08
MX = -0.4730646E+10
MY = -0.6699790E+10
MZ = -0.4467518E+10

C
SUMMATION POINT= -102.00 -45.000 162.00

*************************************************************************
*************************************************************************

AR RS EREEEEEEEREREEREE EEREE LOAD CASE 2 Fhhkdhkdkkhkdkhkhkkhhkhdrhkhhhdkhkokhkkhhkdhkkhkx

USE LOAD STEP 2 SUBSTEP 0 FOR LOAD CASE 0
SET COMMAND GOT LOAD STEP= 2 SUBSTEP= 1 CUMULATIVE ITERATION= 22
TIME/FREQUENCY= 2.0000
TITLE= Pad, ADJ LTSP(2), 20 Casks, 462 Kips N 32.93 W (Z,X), Soft Rock
15348 ELEMENTS (OF 15348 DEFINED) SELECTED BY EALL COMMAND.

SELECT COMPONENT CASK

*rkkxkkx SUM OF LOADS APPLIED TO CASKS ***xxxkx

**xx%k* SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES ***%x
FX = -5022890.
FY = 5166400.
FZ = -7755468.
MX = 0.1676829E+10
MY = 0.6027335E+10
MZ = 0.2929150E+10
SUMMATION POINT= -102.00 -45.000 162.00
ESEL FOR LABEL= TYPE FROM 1 TO 1 BY 1
9056 ELEMENTS (OF 15348 DEFINED) SELECTED BY ESEL COMMAND.
SELECT COMPONENT BASE

**xkxkxx LOADS TRANSMITTED THRU CONCRETE/ROCK INTERFACE ***%%%%*

**x*x*x*x SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES *#**%%
FX = 8926785.
FY = -0.1094980E+08

FZ = 0.13773984E+08
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MX -0.4973367E+10
MY = -0.1071044E+11

MZ = -0.5288777E+10
SUMMATION POINT= -102.00 -45.000 162.00
ESEL FOR LABEL= TYPE FROM 2 TO 2 BY 1
1728 ELEMENTS (OF 15348 DEFINED) SELECTED BY ESEL COMMAND.
SELECT COMPONENT BOUNDARY

*xxk**xx% L,OADS REACTED AT ROCK BOUNDARY CONSTRAINTS ******=x

**x*x%x%x GUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES *****
FX = 8926785.

FY = -0.1094980E+08

FZ = 0.1377984E+08

MX = -0.4973367E+10

MY = -0.1071044E+11

MZ = -0.5288777E+10
SUMMATION POINT= -102.00 -45.000 162.00

S L 2 R AR R R R 2R R E R R R R RS EE RS R E R RS AR RS R AR R E S E SRR E RS SRR SRS S
P R e R R R R 2 R R 2 R EE T R RS R R SRR R R RS R RS E SRR R R AR R R SRS REEEEE SN

IEE R EEREREEREREE RS & R AR RN LRSS LOAD CASE 3 IZEXEEEEEER SR REERRERERE S E 8 & B RS SR A SRS

USE LOAD STEP 3 SUBSTEP 0 FOR LOAD CASE O
SET COMMAND GOT LOAD STEP= 3 SUBSTEP= 1 CUMULATIVE ITERATION=
TIME/FREQUENCY= 3.0000
TITLE= Pad, ADJ LTSP(2), 20 Casks, 462 Kips N 45 W (Z,X), Soft Rock
15348 ELEMENTS (OF 15348 DEFINED) SELECTED BY EALL COMMAND.
SELECT COMPONENT CASK

**x%xxx*x*x SUM OF LOADS APPLIED TO CASKS ****kx%*

**%x %% SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES *****
FX = -6533667.

FY = 5166400.

FZ = -6533667.

MX = 0.1876593E+10

MY = 0.6389926E+10

MZ = 0.3176146E+10
SUMMATION POINT= -102.00 -45.000 162.00

ESEL FOR LABEL= TYPE FROM 1 TO 1 BY 1

26
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9056 ELEMENTS (OF 15348 DEFINED) SELECTED BY ESEL COMMAND.
SELECT COMPONENT BASE

*¥hxkxxkkx LOADS TRANSMITTED THRU CONCRETE/ROCK INTERFACE *** %% %%

**x*x*x SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES ***#*x
FX = 0.1161021E+08
FY = -0.1094980E+08
FZ = 0.1161021E+08
MX = -0.5173131E+10
MY = -0.1135478E+11
MZ = -0.5535773E+10
SUMMATION POINT= -102.00 -45.000 162.00
ESEL FOR LABEL= TYPE FROM 2 TO 2 BY 1
1728 ELEMENTS (OF 15348 DEFINED) SELECTED BY ESEL COMMAND.
SELECT COMPONENT BOUNDARY

*¥rxkkkxkx LOADS REACTED AT ROCK BOUNDARY CONSTRAINTS ****xxx

*x*x*+ SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES ****%

FX = 0.1161021E+08 —
FY = -0.1094980E+08

FZ = 0.1161021E+08

MX = -0.5173131E+10

MY = -0.1135478E+11

MZ = -0.5535773E+10

SUMMATION POINT= -102.00 -45.000 162.00

*************************************************************************
*************************************************************************

LA R R R E RS EEEE S SRR EREEEESEEEX] LOAD CASE 4 *hkkhkhkhkhkdhhkkhkkhkkhhkkdhhkdhkhhkhdkrdbkhkdohkhd

USE LOAD STEP 4 SUBSTEP 0 FOR LOAD CASE 0
SET COMMAND GOT LOAD STEP= 4 SUBSTEP= 1 CUMULATIVE ITERATION= 31
TIME/FREQUENCY= 4.0000
TITLE= Pad, ADJ LTSP(2), 20 Casks, 462 Kips N 57.07 W (Z,X), Soft Rock
15348 ELEMENTS (OF 15348 DEFINED) SELECTED BY EALL COMMAND.
SELECT COMPONENT CASK

¥rrxkkxx SUM OF LOADS APPLIED TO CASKS ***%xx+x
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***x** SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COQRDINATES ****x*
FX = -7755468.
FY = 5166400.
FZ = -5022990.
MX = 0.2123589E+10
MY = 0.6469997E+10
MZ = 0.3375910E+10
SUMMATION POINT= -102.00 -45.000 162.00
ESEL FOR LABEL= TYPE FROM 1 TO 1 BY 1
9056 ELEMENTS (OF 15348 DEFINED) SELECTED BY ESEL COMMAND.
SELECT COMPONENT BASE

*¥kxkxkkx LOADS TRANSMITTED THRU CONCRETE/ROCK INTERFACE ****%x%

**xx*x GUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES *%*+*x*
FX = 0.1377984E+08
FY = -0.1094980E+08
FZ = 8926785.
MX = -0.5420127E+10
MY = -0.1149664E+11
MZ = -0.5735537E+10
SUMMATION POINT= -102.00 -45.000 162.00
ESEL. FOR LABEL= TYPE FROM 2 TO 2 BY 1
1728 ELEMENTS (OF 15348 DEFINED) SELECTED BY ESEL COMMAND.
SELECT COMPONENT BOUNDARY

*xxkxxx*x L,OADS REACTED AT ROCK BOUNDARY CONSTRAINTS *%*%k+x

*¥%x* SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES ****x*
FX = 0.1377984E+08

FY = -0.1094980E+08

FZ = 8926785.

MX = -0.5420127E+10

MY = -0.1149664E+11

MZ = -0.5735537E+10

SUMMATION POINT= -102.00 ~45.000 162.00

LR AR AR R RS L EREREREEEEEEEE R E R EREE R R R R R I R R R e e ]
LEAR A S SR LS A REEERESEERERE R R R R R R L R R R R R 20 g R g g g A a

khkhkdkhkhkdhhhkhkkhkhkhkhkhkhkkhkhkhdd LOAD CASE B *kdkxdhkhdhkhkdhdkhkdhrdhhkrrhhkdrhkhdhrddhdhbdhdkhddk

USE LOAD STEP 5 SUBSTEP 0 FOR LOAD CASE 0
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SET COMMAND GOT LOAD STEP= 5 SUBSTEP= 1 CUMULATIVE ITERATION= 39
TIME/FREQUENCY= 5.0000
TITLE= Pad, ADJ LTSP(2), 20 Casks, 462 Kips West (X), Soft Rock
15348 ELEMENTS (OF 15348 DEFINED) SELECTED BRY EALL COMMAND.
SELECT COMPONENT CASK

¥rxx*xxxx SUM OF LOADS APPLIED TO CASKS *** %%+

**%%* SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES #****%
FX = -39240000.

FY = 5166400.

FZ = -0.6277070E-05

MX = 0.2944848E+10

MY = 0.5266800E+10

MZ = 0.3618631E+10
SUMMATION POINT= -102.00 -45.000 162.00

ESELL FOR LABEL= TYPE FROM 1 TO 1 BY 1

9056 ELEMENTS (OF 15348 DEFINED} SELECTED BY ESEL COMMAND.

SELECT COMPONENT BASE

*rxkxxxx LOADS TRANSMITTED THRU CONCRETE/RQCK INTERFACE *%%%+%*

***xx*x SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COCRDINATES **+*x#
FX = 0.1642106E+08
FY = -0.1094980E+08
FZ = 0.1820063E-04
MX = -0.6241386E+10
MY = -0.9360001E+10
MZ = -0.5978258E+10
SUMMATION POINT= -102.00 -45.000 162.00
ESEL FOR LABEL= TYPE FROM 2 TO 2 BY 1
1728 ELEMENTS (OF 15348 DEFINED) SELECTED BY ESEL COMMAND.
SELECT COMPONENT BOUNDARY

¥*&xx*kx+ LOADS REACTED AT ROCK BOUNDARY CONSTRAINTS ***%%#x

**xx* SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES ***#*x
FX = 0.1642105E+08

FY = -0.1094980E+08

FZ = -0.2635646E-03

MX = -0.6241386E+10

MY = -0.9360001E+10



Sheet 15 of 62

F ! ENERCON
' SERVICES, INC. 5 ,hendix LT-1 to Calculation PGE-009-CALC-003

MZ = -0.5978258E+10

SUMMATION POINT= -102.00 -45.000 162.00

B R R R R R R R R R A AR R E SRR EE R R SRR R RS RE SRR SRR AR R SRR R R SRR EEEEEESE

EXIT THE ANSYS POST1 DATABASE PROCESSOR

*x*x** ROUTINE COMPLETED ***** (P = 15.823
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PAD DISPLACEMENTS

Below is the ANSYS input file that scans the database for the maximum pad displacements.
Element type 1 is the pad.

/COM

/OUTPUT, padsoftadisp.out

/com

/COM DISPLACEMENT DATA SORTED AND PRINTED BY LOAD STEP
/COM

/COM

/COM

/COM THIS ROUTINE SORTS AND PRINTS DISPLACEMENT DATA BY LOAD STEP
/COM FOR BOTH THE SOFT AND HARD ROCK MODELS

/COM

/COM

/FILE, DCSLABS2A

RESUME

/header,on,off,off,off,on, off

/POST1

/COM

/COM

EALL

NALL

/COM

NSORT, U, Y,0,0,2, SEL
PRNSOL, U
NUSORT

ESEL, TYPE, 1
NELEM

NSORT,U,Y,0,0,2,SEL
PRNSQL, U
NUSORT
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NSORT,U,Y,0,0,2,SEL
PRNSOL, U
NUSORT

ESEL, TYPE, 1
NELEM

MAXIMUM VALUES OF Uy S

NSORT,U,Y,0,0,2,8EL
PRNSOL, U
NUSORT

NSORT,U,Y,0,0,2,SEL
PRNSOL, U
NUSORT

/OUTPUT
JEXIT
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Below is the ANSYS output file for the maximum pad displacements for the soft rock analyses with

adjusted L'TSP loads:

DISPLACEMENT DATA SORTED AND PRINTED BY LOAD STEP

Pad, ADJ LTSP(2), 20 Casks, 462 Kips West (X), Soft Rock

THIS ROUTINE SORTS AND PRINTS DISPLACEMENT DATA BY LOAD STEP
FOR BOTH THE SOFT AND HARD ROCK MODELS
CURRENT JOBNAME REDEFINED AS DCSLABS2A
RESUME ANSYS DATA FROM FILE NAME=DCSLABS2A.db
***% ANSYS GLOBAL STATUS **x*
TITLE = Pad, ADJ LTSP(2), 20 Casks, 462 Kips West (X), Soft Rock
ANALYSIS TYPE = STATIC (STEADY-STATE)
NUMBER OF ELEMENT TYPES = 6
1728 ELEMENTS CURRENTLY SELECTED. MAX ELEMENT NUMBER = 33177
731 NODES CURRENTLY SELECTED. MAX NODE NUMBER = 17051
259 KEYPOINTS CURRENTLY SELECTED. MAX KEYPOINT NUMBER = 259
250 LINES CURRENTLY SELECTED. MAX LINE NUMBER = 396
181 AREAS CURRENTLY SELECTED. MAX AREA NUMBER = 295
70 VOLUMES CURRENTLY SELECTED. MAX VOL. NUMBER = 70
11 COMPONENTS CURRENTLY DEFINED
MAXIMUM LINEAR PROPERTY NUMRER = 5
MAXIMUM REAL CONSTANT SET NUMRBER = 6
ACTIVE COORDINATE SYSTEM = 0 (CARTESIAN)
MAXIMUM CONSTRAINT EQUATION NUMBER = 4620
NUMBER OF SPECIFIED CONSTRAINTS = 2193
NUMBER OF NODAL LOADS = 2160
INITIAL JOBNAME = dcslabs2a
CURRENT JOBNAME = DCSLABS2A
PRINT HEADER
DO NOT PRINT SUBTITLE(S)
DO NOT PRINT LOAD STEP ID
DO NOT PRINT NOTE LINE(S)
PRINT COLUMN HEADER LABELS
DO NOT PRINT REPORT TOTALS
1
*x*x*xx ANSYS - ENGINEERING ANALYSIS SYSTEM RELEASE 5.7 * kK kK
ANSYS/Structural U
00150104 VERSION=INTEL NT 18:58:25 NOV 24, 2001 CPp=
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***x** ANSYS RESULTS INTERPRETATION (POST1) ****%*

**% NOTE **+* CP= 0.921 TIME= 18:58:25
Reading results into the database (SET command) will update the current
displacement and force boundary conditions in the database with the
values from the results file for that load set. Note that any
subsequent solutions will use these values unless action is taken to
either SAVE the current values or not overwrite them (/EXIT,NOSAVE).

15348 ELEMENTS (OF 15348 DEFINED) SELECTED BY EALL COMMAND.
17051 NODES (OF 17051 DEFINED) SELECTED BY NALL COMMAND.
USE LOAD STEP 1 SUBSTEP 0 FOR LOAD CASE O
SET COMMAND GOT LOAD STEP= 1 SUBSTEP= 1 CUMULATIVE ITERATION= 13

TIME/FREQUENCY= 1.0000
TITLE= Pad, ADJ LTSP(2), 20 Casks, 462 Kips North (Z), Soft Rock

ESEL FOR LABEL= TYPE FROM 1 TO 1 BY 1

9056 ELEMENTS (OF 15348 DEFINED) SELECTED BY ESEL COMMAND.
SELECT ALL NODES HAVING ANY ELEMENT IN ELEMENT SET.

11550 NODES (OF 17051 DEFINED) SELECTED FROM

9056 SELECTED ELEMENTS BY NELE COMMAND.

SORT ON ITEM=U COMPONENT=Y ORDER= 0 KABS= 0 NMAX= 2

SORT COMPLETED FOR 2 VALUES.

PRINT U NODAL SOLUTION PER NODE

1

**xx*x ANSYS - ENGINEERING ANALYSIS SYSTEM RELEASE 5.7 *ok ok ok ok
ANSYS/Structural U

00150104 VERSION=INTEL NT 18:58:28 NOV 24, 2001 CP= 3-.425

Pad, ADJ LTSP(2), 20 Casks, 462 Kips North (Z), Soft Rock
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NODE UX Uy Uz USUM
15443 0.28423E-02 0.56146E-01 0.23651E-01 0.60991E-01
7439 -0.28423E-02 0.56146E-01 0.23651E-01 0.60991E-01

NODE SORT REMOVED

e e e SET 2 B e
USE LOAD STEP 2 SUBSTEP 0 FOR LOAD CASE 0
SET COMMAND GOT LOAD STEP= 2 SUBSTEP= 1 CUMULATIVE ITERATION= 22

TIME/FREQUENCY= 2.0000
TITLE= Pad, ADJ LTSP(2), 20 Casks, 462 Kips N 32.93 W (Z,X), Soft Rock

ESEL FOR LABEL= TYPE FROM 1 TO 1 BY 1
9056 ELEMENTS (OF 15348 DEFINED) SELECTED BY ESEL COMMAND.
SELECT ALL NODES HAVING ANY ELEMENT IN ELEMENT SET.
11550 NODES (OF 17051 DEFINED) SELECTED FROM

9056 SELECTED ELEMENTS BY NELE COMMAND. x/

SORT ON ITEM=U COMPONENT=Y ORDER= 0 KABS= 0 NMAX= 2

SORT COMPLETED FOR 2 VALUES.

PRINT U NODAL SOLUTION PER NODE
1

*Hxkkx ANSYS - ENGINEERING ANALYSIS SYSTEM RELEASE 5.7 * Kok ok %k
ANSYS/Structural U

00150104 VERSION=INTEL NT 18:58:30 NOV 24, 2001 CP= 5.939

Pad, ADJ LTSP(2), 20 Casks, 462 Kips N 32.93 W (Z,X), Soft Rock

NODE Ux Uy Uz USUM
15443 0.13447E-01 0.93323E-01 0.21319E-01 0.96667E-01
15453 0.19568E-01 0.92639E-01 0.31191E-01 0.99688E-01

NODE SORT REMOVED
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USE LOAD STEP 3 SUBSTEP 0 FOR LOAD CASE 0
SET COMMAND GOT LOAD STEP= 3 SUBSTEP= 1 CUMULATIVE ITERATION= 26

TIME/FREQUENCY= 3.0000
TITLE= Pad, ADJ LTSP(2),

20 Casks, 462 Kips N 45 W (Z,X), Soft Rock

ESEL FOR LABEL= TYPE FROM 1 TO 1 BY 1

9056 ELEMENTS (OF

15348 DEFINED) SELECTED BY ESEL COMMAND.

SELECT ALL NODES HAVING ANY ELEMENT IN ELEMENT SET.

11550 NODES (OF 170

51 DEFINED) SELECTED FROM

9056 SELECTED ELEMENTS BY NELE COMMAND.

SORT ON ITEM=U COMPONENT=Y ORDER= 0 KABS= 0 NMAX= 2

SORT COMPLETED FOR

2 VALUES.

PRINT U NODAL SOLUTION PER NODE

****x* ANSYS - ENGINEERING ANALYSIS SYSTEM RELEASE 5.7 *hk ok x

ANSYS/Structural U

00150104 VERSION=INTEL NT 18:58:33 NOV 24, 2001 CP= 8.442

Pad, ADJ LTSP({(2), 20 Casks, 462 Kips N 45 W (Z,X), Soft Rock

NODE UX
15443 0.16340E-01 0.94
15453 0.24176E-01 0.94

NODE SORT REMOVED

Uy Uz UsuM

987E~-01 0.19114E-01 0.98259E-01
282E-01 0.27655E-01 0.10118

USE LOAD STEP 4 SUBSTEP 0 FOR LOAD CASE 0
SET COMMAND GOT LOAD STEP= 4 SUBSTEP= 1 CUMULATIVE ITERATION= 31

TIME/FREQUENCY= 4.0000
TITLE= Pad, ADJ LTSP(2),

20 Casks, 462 Kips N 57.07 W (Z,X), Soft Rock
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ESEL FOR LABEL= TYPE FROM 1 TO 1 BY 1

9056 ELEMENTS (OF 15348 DEFINED) SELECTED BY ESEL COMMAND.
SELECT ALL NODES HAVING ANY ELEMENT IN ELEMENT SET.

11550 NODES (OF 17051 DEFINED) SELECTED FROM

9056 SELECTED ELEMENTS BY NELE COMMAND.

SORT ON ITEM=U COMPONENT=Y ORDER= 0 KABRS= 0 NMAX= 2

SORT COMPLETED FOR 2 VALUES.

PRINT U NODAL SOLUTION PER NODE

1

*rxxk ANSYS - ENGINEERING ANALYSIS SYSTEM RELEASE 5.7 * kK Kk
ANSYS/Structural U

00150104 VERSION=INTEL NT 18:58:36 NOV 24, 2001 CP= 10.926

Pad, ADJ LTSP(2), 20 Casks, 462 Kips N 57.07 W (z,X), Soft Rock

NODE UXx Uy Uz usuM
15443 0.18679E-01 0.88346E-01 0.16248E-01 0.91750E-01
15453 0.27749E-01 0.87644E-01 0.23013E-01 0.94769E-01

NODE SORT REMOVED

B T e SET 5 B e e N T T T T
USE LOAD STEP 5 SUBSTEP 0 FOR LOAD CASE 0
SET COMMAND GOT LOAD STEP= 5 SUBSTEP= 1 CUMULATIVE ITERATION= 39

TIME/FREQUENCY= 5.0000
TITLE= Pad, ADJ LTSP(2), 20 Casks, 462 Kips West (X), Soft Rock

ESEL FOR LABEL= TYPE FROM 1 TO 1 BY 1
9056 ELEMENTS (OF 15348 DEFINED) SELECTED BY ESEL COMMAND.
SELECT ALL NODES HAVING ANY ELEMENT IN ELEMENT SET.
11550 NODES (OF 17051 DEFINED) SELECTED FROM

9056 SELECTED ELEMENTS BY NELE COMMAND.
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oSS SESSSS=S=S=S========= MAXTITMUM VALUES OF UY oSS SESSSSSTSSEmmEmmo oo ====
SORT ON ITEM=U COMPONENT=Y ORDER= 0 KABS= 0 NMAX=
SORT COMPLETED FOR 2 VALUES.

PRINT U NODAL SOLUTION PER NODE

**%x+*x ANSYS - ENGINEERING ANALYSIS SYSTEM RELEASE 5.7
ANSYS/Structural U
00150104 VERSION=INTEL NT 18:58:39 NOV 24,

~Pad, ADJ LTSP(2), 20 Casks, 462 Kips West (X), Soft Rock

NODE UX uy Uz USuM
15443 0.21959E-01 0.44101E-01 0.48678E-02 0.49505E-01
15363 0.21961E-01 0.44020E-01-0.48697E-02 0.49434E-01

NODE SORT REMOVED

%* % %k Kk %k

2001 CpP=

13.419

EXIT THE ANSYS POST1 DATABASE PROCESSOR

**x%x %% ROUTINE COMPLETED ***** (CP = 13.459
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CASK DISPLACEMENTS

Below is the ANSYS input file that scans the database for the maximum cask displacements for the
soft rock analysis with adjusted LTSP loads:

/output, padsoftacaskd.out

/com

/file,dcslabs2a

resume :

/header,on,off,off,off,on, of f

/postl

eall

nall

/com, .

/com, This routine selects the nodes at the centerlines of the perimeter casks
/com, and prints out the displacements for these nodes for all 19 load steps.
/com,

/COM
nsel,node, 159
nasel,node, 3022
nasel,node, 3735
nasel,node, 4467
nasel,node, 5178
nasel, node, 5890
nasel,node, 6602
nasel,node, 8183
nasel,node, 11046
nasel,node, 11759
nasel,node, 12491
nasel,node, 13202
nasel,node, 13914
nasel, node, 14626
/COM
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set, 2

set, 3

set,5

fini
/output
/exit
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Below is the ANSYS output file for the maximum cask displacements for the soft rock analyses with
adjusted LTSP loads: '

CURRENT JOBNAME REDEFINED AS dcslabs2a
RESUME ANSYS DATA FROM FILE NAME=dcslabs2a.db
*** ANSYS GLOBAL STATUS ***

TITLE = pad, ADJ LTSP(2), 20 Casks, 462 Kips West (X), Soft Rock
ANALYSIS TYPE = 8TATIC (STEADY-STATE)
NUMBER OF ELEMENT TYPES = 6
9056 ELEMENTS CURRENTLY SELECTED. MAX ELEMENT NUMBER = 33177
11550 NODES CURRENTLY SELECTED. MAX NODE NUMBER = 17051
259 KEYPOINTS CURRENTLY SELECTED. MAX KEYPOINT NUMBER = 259
250 LINES CURRENTLY SELECTED. MAX LINE NUMBER 396
181 AREAS CURRENTLY SELECTED. MAX AREA NUMBER 295
70 VOLUMES CURRENTLY SELECTED. MAX VOL. NUMBER = 70
11 COMPONENTS CURRENTLY DEFINED
MAXTMUM LINEAR PROPERTY NUMBER = 5
MAXIMUM REAL CONSTANT SET NUMBER = 6
ACTIVE COORDINATE SYSTEM = 0 (CARTESIAN)
MAXIMUM CONSTRAINT EQUATION NUMBER = 4620
NUMBER OF SPECIFIED CONSTRAINTS = 2193
NUMBER OF NODAL LOADS = 2160

INITIAL JOBNAME
CURRENT JOBNAME

dcslabs2a
dcslabs2a

PRINT HEADER

DO NOT PRINT SUBTITLE (S)
DO NOT PRINT LOAD STEP ID
DO NOT PRINT NOTE LINE(S)
PRINT COLUMN HEADER LABELS
DO NOT PRINT REPORT TOTALS

***x** ANSYS - ENGINEERING ANALYSIS SYSTEM RELEASE 5.7 * ok ok ok ok
ANSYS/Structural U
00150104 VERSION=INTEL NT 19:02:34 NOV 24, 2001 CpP= 0.921

Pad, ADJ LTSP(2), 20 Casks, 462 Kips West (X), Soft Rock

*¥x* %% ANSYS RESULTS INTERPRETATION (POST1) ***xx*x

*** NOTE **x* CP= 0.921 TIME= 19:02:34
Reading results into the database (SET command) will update the current
displacement and force boundary conditions in the database with the
values from the results file for that load set. Note that any
subsequent solutions will use these values unless action is taken to
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either SAVE the current values or not overwrite them (/EXIT,NOSAVE).
15348 ELEMENTS (OF 15348 DEFINED) SELECTED BY EALL COMMAND.
17051 NODES (OF 17051 DEFINED) SELECTED BY NALL COMMAND.

This routine selects the nodes at the centerlines of the perimeter casks
and prints out the displacements for these nodes for all 19 load steps.

NSEL FOR LABEL= NODE FROM 159 TO 159 BY 1

1 NODES (OF 17051 DEFINED) SELECTED BY NSEL COMMAND.
NASE FOR LABEL= NODE FROM 3022 TO 3022 BY 1

2 NODES (OF 17051 DEFINED) SELECTED BY NASE COMMAND.
NASE FOR LABEL= NODE FROM 3735 TO 3735 BY 1

3 NODES (OF 17051 DEFINED) SELECTED BY NASE COMMAND.
NASE FOR LABEL= NODE FROM 4467 TO 4467 BY 1

4 NODES (OF 17051 DEFINED) SELECTED BY NASE COMMAND.
NASE FOR LABEL= NODE FROM 5178 TO 5178 BY 1

5 NODES (OF 17051 DEFINED) SELECTED BY NASE COMMAND.
NASE FOR LABEL= NODE FROM 5890 TO 5890 BY 1

6 NODES (OF 17051 DEFINED) SELECTED BY NASE COMMAND.
NASE FOR LABEL= NODE FROM 6602 TO 6602 BY 1

7 NODES (OF 17051 DEFINED) SELECTED BY NASE COMMAND.
NASE FOR LABEL= NODE FROM 8183 TO 8183 BY 1

8 NODES (OF 17051 DEFINED) SELECTED BY NASE COMMAND.
NASE FOR LABEL= NODE FROM 11046 TO 11046 BY 1

9 NODES (OF 17051 DEFINED) SELECTED BY NASE COMMAND.

NASE FOR LABEL= NODE FROM 11759 TO 11759 BY 1
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10 NODES (OF 17051 DEFINED) SELECTED BY NASE COMMAND.
NASE FOR LABEL= NODE FROM 12491 TO 12491 BY 1
11 NODES (OF 17051 DEFINED) SELECTED BY NASE COMMAND.
NASE FOR LABEL= NODE FROM 13202 TO 13202 BY 1
12 NODES (OF 17051 DEFINED) SELECTED BY NASE COMMAND.
NASE FOR LABEL= NODE FROM 13914 TO 13914 BRY 1
13 NODES (OF 17051 DEFINED) SELECTED BY NASE COMMAND.
NASE FOR LABEL= NODE FROM 14626 TO 14626 BY 1
14 NODES (OF 17051 DEFINED) SELECTED BY NASE COMMAND
R L s L T T L T T T Ty T T e SET 1 B e . T F T T T T T e
USE LOAD STEP 1 SUBSTEP 0 FOR LOAD CASE O
SET COMMAND GOT LOAD STEP= 1 SUBSTEP= 1 CUMULATIVE ITERATION= 13
TIME/FREQUENCY= 1.0000
TITLE= Pad, ADJ LTSP(2), 20 Casks, 462 Kips North (2), Soft Rock
SORT ON ITEM=U COMPONENT=Y ORDER= 0 KABS= 0 NMAX= 17051
SORT COMPLETED FOR 14 VALUES.
PRINT DOF NODAL SOLUTION PER NODE
1
*rxkk ANSYS - ENGINEERING ANALYSIS SYSTEM RELEASE 5.7 * Kk Kok
ANSYS/Structural U )
00150104 VERSION=INTEL NT 19:02:37 NOV 24, 2001 CPp= 3.295
Pad, ADJ LTSP(2), 20 Casks, 462 Kips North (Z), Soft Rock
NODE UX gy Uz
14626 0.17038E-02 0.55719E-03 0.52616E-01
6602 -0.17038E-02 0.55719E-03 0.52616E-01
11046 0.81406E-03-0.28650E-02 0.54400E-01
3022 -0.81406E-03-0.28650E-02 0.54400E-01
13914 0.18437E-02-0.20925E-01 0.47206E-01
5890 -0.18437E-02-0.20925E-01 0.47206E-01
11759 0.15538E-02-0.23590E-01 0.41286E-01
3735 -0.15538E-02-0.23590E-01 0.41286E-01
12491 0.21411E-02-0.25018E-01 0.43281E-01
4467 -0.21411E-02-0.25018E-01 0.43281E-01
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13202 0.21699E-02-0.25193E-01 0.44914E-01
5178 -0.21699E-02-0.25193E-01 0.44914E-01
8183 0.47251E-03-0.29111E-01 0.431239E-01

159 ~-0.47252E-03-0.29111E-01 0.4312%9E-01

USE LOAD STEP. 2 SUBSTEP 0 FOR LOAD CASE O
SET COMMAND GOT LOAD STEP= 2 SUBSTEP= 1 CUMULATIVE ITERATION= 22

TIME/FREQUENCY= 2.0000
TITLE= Pad, ADJ LTSP(2), 20 Casks, 462 Kips N 32.93 W (Z,X), Soft Rock

SORT ON ITEM=U COMPONENT=Y ORDER= 0 KABS= 0 NMAX= 17051

SORT COMPLETED FOR 14 VALUES.

PRINT DOF NODAL SOLUTION PER NODE

**xx* ANSYS - ENGINEERING ANALYSIS SYSTEM RELEASE 5.7 * ok k ko
ANSYS/Structural U
00150104 VERSION=INTEL NT 19:02:39 NOV 24, 2001 CP= 5.538

Pad, ADJ LTSP(2), 20 Casks, 462 Kips N 32.93 W (Z,X), Soft Rock

NODE UxX Uy Uz
14626 0.31642E-01 0.20563E-01 0.48010E-01
11046 0.27969E-01-0.22153E-02 0.46586E-01
13914 0.31417E-01-0.78609E-02 0.42367E-01
3022 0.25052E-01-0.11387E-01 0.44124E-01
6602 0.24369E-01-0.15959E-01 0.39981E-01
13202 0.30686E-01-0.16626E-01 0.38131E-01
11759 0.25979E-01-0.17509E-01 0.32848E-01
12491 0.29151E-01-0.17957E-01 0.35227E-01
8183 0.24009E-01-0.27258E-01 0.35384E-01
3735 0.22474E-01-0.27339E-01 0.35782E-01
5890 0.25266E~01-0.28195E-01 0.38092E-01
159 0.22937E-01-0.29020E-01 0.36132E-01
4467 0.24323E-01-0.30231E-01 0.37133E-01
5178 0.25314E-01-0.308931E-01 0.37637E-01
===z=z=z=z=s=s=s=sss=s==szz========zs== SET 3 ==s=zs=z=====rszcos=zss=so=zs=zsz==cco=====
USE LOAD STEP 3 SUBSTEP 0 FOR LOAD CASE 0
SET COMMAND GOT LOAD STEP= 3 SUBSTEP= CUMULATIVE ITERATION= 26
TIME/FREQUENCY= 3.0000
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TITLE= Pad, ADJ LTSP(2), 20 Casks, 462 Kips N 45 W (Z,X), Soft Rock
SORT ON ITEM=U COMPONENT=Y ORDER= 0 KABS= 0 NMAX= 17051
SORT COMPLETED FOR 14 VALUES.
PRINT DOF NODAL SOLUTION PER NODE
1
*kxrxx ANSYS - ENGINEERING ANALYSIS SYSTEM RELEASE 5.7 * oKk ok ok
ANSYS/Structural U
00150104 VERSION=INTEL NT 19:02:42 NOV 24, 2001 CP= 7.781
Pad, ADJ LTSP(2), 20 Casks, 462 KipS N 45 W (Z,X), Soft Rock
NODE Ux Uy Uz
14626 0.41151E-01 0.24791E-01 0.41306E-01
13914 0.41554E-01-0.87883E-03 0.36556E-01
11046 0.36107E-01-0.48838E-02 0.39258E-01
13202 0.40763E-01-0.10358E-01 0.32403E-01
12491 0.38585E-01-0.12805E-01 0.29339E-01
11759 0.34358E-01-0.13403E-01 0.27001E-01
3022 0.32412E-01-0.15708E-01 0.36509E-01
6602 0.31496E-01-0.20216E-01 0.32507E-01
8183 0.31516E-01-0.26033E-01 0.29303E-01
3735 0.29884E-01-0.28117E-01 0.30424E-01
159 0.30197E-01-0.28575E-01 0.30185E-01
5890 0.33337E-01-0.30182E-01 0.31619E-01
4467 0.32454E-01-0.31723E-01 0.31507E-01
5178 0.33678E-01-0.32628E-01 0.31641E-01
B e e L T T T T T SET 4 R S T T T LT T T
USE LOAD STEP 4 SUBSTEP 0 FOR LOAD CASE 0
SET COMMAND GOT LOAD STEP= 4 SUBSTEP= 1 CUMULATIVE ITERATION= 31
TIME/FREQUENCY= 4.0000
TITLE= Pad, ADJ LTSP(2), 20 Casks, 462 Kips N 57.07 W (Z,X), Soft Rock
SORT ON ITEM=U COMPONENT=Y ORDER= 0 KABS= 0 NMAX = 17051
SORT COMPLETED FOR 14 VALUES.
PRINT DOF NODAL SOLUTION PER NODE
1
**xxx ANSYS - ENGINEERING ANALYSIS SYSTEM RELEASE 5.7 * ok kok ok
ANSYS/Structural U .
00150104 VERSION=INTEL NT 19:02:44 NOV 24, 2001 CP= 10.004
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Pad, ADJ LTSP(2), 20 Casks, 462 Kips N 57.07 W (Z,X), Soft Rock
NODE Ux Uy uz
14626 0.48529E-01 0.25529%9E-01 0.32523E-01
13914 0.49823E-01 0.53722E-02 0.28797E-01
13202 0.49319E-01-0.34263E-02 0.25196E-01
12491 0.46792E-01-0.67905E-02 0.22155E-01
11759 0.41835E-01-0.82002E-02 0.19911E-01
11046 0.42287E-01-0.86321E-02 0.30213E-01
3022 0.38003E-01-0.19524E-01 0.27698E-01
6602 0.37093E-01-0.23242E-01 0.24224E-01
8183 0.37866E-01-0.24485E-01 0.21865E-01
159 (0.36181E-01-0.27908E-01 0.22802E-01
3735 0.35961E-01-0.28513E-01 0.23603E-01
5890 0.39800E-01-0.31750E-01 0.23902E-01
4467 0.39087E-01-0.32879E-01 0.24426E-01
5178 (0.40440E-01-0.33998E-01 0.24252E-01
===========z=z======================= SET 5 —EE==========================
USE LOAD STEP 5 SUBSTEP 0 FOR LOAD CASE O
SET COMMAND GOT LOAD STEP= 5 SUBSTEP= CUMULATIVE ITERATION= 39
TIME/FREQUENCY= 5.0000
TITLE= Pad, ADJ LTSP(2), 20 Casks, 462 Kips West Soft Rock
SORT ON ITEM=U COMPONENT=Y ORDER= 0 NMAX= 17051

SORT COMPLETED FOR

14 VALUES.

PRINT DOF NODAL SOLUTION PER NODE

%* J %k ke ok

**x*xx ANSYS - ENGINEERING ANALYSIS SYSTEM RELEASE 5.7
ANSYS/Structural U

00150104 VERSION=INTEL NT 19:02:46 NOV 24, 2001 CP= 12.238
Pad, ADJ LTSP(2), 20 Casks, 462 Kips West (X), Soft Rock
NODE UXx Uy Uz

14626 0.54494E-01 0.11852E-01 0.46345E-02
11759 0.54488E-01 0.11804E-01-0.46269E-02
13914 0.58734E-01 0.85260E-02 0.25566E-02
12491 0.58730E-01 0.85061E-02-0.25501E-02
13202 0.60171E-01 0.74965E-02 0.87796E-04
11046 0.47441E-01-0.18196E-01 0.2979%E-02
8183 0.47432E-01-0.18217E-01-0.29740E-02
3022 0.44116E-01-0.25053E-01 0.17962E-02
159 0.44112E-01-0.25056E-01-0.17940E-02
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0.43765E-01-0.27548E-01 0.33653E-03
0.43766E-01-0.27549E-01-0.33471E-03
4467 0.47460E-01-0.33963E-01 0.59418E-03
0.47460E-01-0.33963E-01-0.59230E-03
0.48691E-01-0.35737E-01-0.27199E-04

EXIT THE ANSYS POST1 DATABASE PROCESSOR

***%x ROUTINE COMPLETED ***** (P = 12.248
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PAD X and Z STRESSES

Below is the ANSYS input file that scans the database for the max/min X and Z stresses for the soft
rock model with adjusted LTSP loads:

/COM

/OUTPUT, padsoftastress.out

/COM

/COM STRESS DATA SORTED AND PRINTED BY LOAD STEP

/COM

/ COM

/COM

/COM THIS ROUTINE SORTS AND PRINTS STRESS DATA BY LOAD STEP

/COM FIRST SX AND THEN SZ

/COM

/com SOFT ROCK RESULTS

/COM

/file,dcslabs2a

resume

/header,on, off,off,off,on, off

/postl

/COM

EALL

NALL

/COM

R /COM =======================s================-======-c=-cs-=—c===scccss==c=ccccszccm===z
/COM ===========================================c==s=s=====s=====c=====c=—==s=======
/COM ======z===========s===============s=============s=s====ss==s====—c====ccc=======z====
/COM ======================a=ss======== SET 1 ====ccc====s=s===s===s===-==z===czz===z====
/COM

SET, 1

ESEL, TYPE, 1

NSORT, S,X,0,0,2,SEL
PRNSOL, S
NUSORT

NSORT,S,X,1,0,2, SEL
PRNSOL, S
NUSORT

NSORT,S,2,0,0,2,SEL
R PRNSOL, S
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NUSORT

NSORT,S,Z,1,0,2,SEL
PRNSCL, S

NSORT,S,X,0,0,2, SEL
PRNSOL, S
NUSORT

/COM ====z=z=z==z=z=z==z====zc===sc=== MINIMUM VALUES OF SX mmmms—zocsm-——s—cos—mme—moo=

NSORT,S,X,1,0,2,SEL
PRNSQL, S
NUSORT

/COM =======c==zczz=z=z======= MAXIMUM VALUES OF 8% S=—==o—T===so-s-m-oz=====—z====

NSORT,S,Z,0,0,2,SEL
PRNSCL, S
NUSORT

/COM ==============z=z===zz==== MINIMUM VALUES OF SZ S=======z==zz====s=s==========z
NSORT,S,Z,1,0,2,SEL
PRNSOL, S

ESEL, TYPE, 1
NELEM
/COM
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B MAXIMUM VALUES OF 8X e

NSORT,S,X,0,0,2,SEL
PRNSOL, S
NUSORT

/COM e e MINIMUM VALUES OF SX

NSORT,S,X,1,0,2,SEL
PRNSOL, S
NUSORT

/COM ===========z============ MAXIMUM VALUES OF SZ
NSORT, S,Z,0,0,2,SEL

PRNSOL, S

NUSORT

/COM ESEESCSSSSTSTSZ==SSSSSSS=== MINIMUM VALUES OF SZ CEEESSSCS oSS =SCS =SS EESRSTS=S=S=SS

NSORT, S,%2,1,0,2,SEL
PRNSOL, S

NSORT, S,X,0,0,2,SEL
PRNSOQOL, S
NUSORT

NSORT, S,X,1,0,2,SEL
PRNSOL, S
NUSORT
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NSORT,S,Z2,0,0,2,SEL
PRNSOL, S
NUSORT

NSORT,S,Z,1,0,2,S8EL
PRNSOL, S

NSORT,S,X,0,0,2, SEL
PRNSOL, S
NUSORT

/COM =====z===cz=zz===zc===z==== MINIMUM VALUES QOF 8X —=E===—==Co——sD=====mz=========

NSORT,S,X,1,0,2, SEL
PRNSOL, S
NUSORT

/COM ===z=z=s==csccomeccozco= MAXIMUM VALUES OF S%
NSORT,S,Z,0,0,2,SEL

PRNSOL, S
NUSORT

/COM TS C— oS ===S===S=—==Z-==== MINIMUM VALUES OF 8§87 eSS EEC—oS=S=T—o==oo==S=S===S====

NSORT,S,Z,1,0,2,SEL
PRNSOL, S
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/OUTPUT
/EXIT
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Below is the ANSYS output file for pad X and Z stresses for the soft rock analyses with adjusted
LTSP loads:

STRESS DATA SORTED AND PRINTED BY LOAD STED

THIS ROUTINE SORTS AND PRINTS STRESS DATA BY LOAD STEPD
FIRST SX AND THEN SZ

SOFT ROCK RESULTS

CURRENT JOBNAME REDEFINED AS dcslabs2a
RESUME ANSYS DATA FROM FILE NAME=dcslabs2a.db
*¥** ANSYS GLOBAL STATUS ***

TITLE = Pad, ADJ LTSP(2), 20 Casks, 462 Kips West (X), Soft Rock
ANALYSIS TYPE = STATIC (STEADY-STATE)
NUMBER OF ELEMENT TYPES = 6
15348 ELEMENTS CURRENTLY SELECTED. MAX ELEMENT NUMBER = 33177
14 NODES CURRENTLY SELECTED. MAX NODE NUMBER = 17051
259 KEYPOINTS CURRENTLY SELECTED. MAX KEYPOINT NUMBER = 259
250 LINES CURRENTLY SELECTED. MAX LINE NUMBER 396
181 AREAS CURRENTLY SELECTED. MAX AREA NUMBER 295
70 VOLUMES CURRENTLY SELECTED. MAX VOL. NUMBER = 70
11 COMPONENTS CURRENTLY DEFINED
MAXIMUM LINEAR PROPERTY NUMBER = 5
MAXIMUM REAL CONSTANT SET NUMBER = 6
ACTIVE COORDINATE SYSTEM = 0 (CARTESIAN)
MAXIMUM CONSTRAINT EQUATION NUMBER = 4620
NUMBER OF SPECIFIED CONSTRAINTS = 2193
NUMBER OF NODAL LOADS = 2160

1]

1]

INITIAL JOBNAME
CURRENT JOBNAME

dcslabsz2a
dcslabs2a

PRINT HEADER

DO NOT PRINT SUBTITLE(S)
DO NOT PRINT LOAD STEP 1D
DO NOT PRINT NOTE LINE(S)
PRINT COLUMN HEADER LABELS
DO NOT PRINT REPORT TOTALS

***x* ANSYS - ENGINEERING ANALYSIS SYSTEM RELEASE 5.7 * kK ok %k
ANSYS/Structural U
00150104 VERSION=INTEL NT 19:08:51 NOV 24, 2001 CP= 0.881

Pad, ADJ LTSP{2), 20 Casks, 462 Kips West (X), Soft Rock
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*%% %% ANSYS RESULTS INTERPRETATION (POSTL1) ***x*x

*** NOTE *** CP= 0.881 TIME= 19:08:51
Reading results into the database (SET command) will update the current
displacement and force boundary conditioms in the database with the
values from the results file for that load set. Note that any
subsequent solutions will use these values unless action is taken to
either SAVE the current values or not overwrite them (/EXIT,NOSAVE).

15348 ELEMENTS (OF 15348 DEFINED) SELECTED BY EALL COMMAND.
17051 NODES (OF 17051 DEFINED) SELECTED BY NALL COMMAND.
USE LOAD STEP 1 SUBSTEP 0 FOR LOAD CASE 0
SET COMMAND GOT LOAD STEP= 1 SUBSTEP= 1 CUMULATIVE ITERATION= 13

TIME/FREQUENCY= 1.0000
TITLE= Pad, ADJ LTSP(2), 20 Casks, 462 Kips North (Z), Soft Rock

ESELL FOR LABEL= TYPE FROM 1 TO 1 BY 1
9056 ELEMENTS (OF 15348 DEFINED) SELECTED BY ESEL COMMAND.
SELECT ALL NODES HAVING ANY ELEMENT IN ELEMENT SET.
11550 NODES (OF 17051 DEFINED) SELECTED FROM

9056 SELECTED ELEMENTS BY NELE COMMAND.

SORT ON ITEM=S COMPONENT=X ORDER= 0 KABS= 0 NMAX= 2
SORT COMPLETED FOR 2 VALUES.

PRINT S NODAL SOLUTION PER NODE

1

***k* ANSYS - ENGINEERING ANALYSIS SYSTEM RELEASE 5.7 *E KKK

ANSYS/Structural U
00150104 VERSION=INTEL NT 19:08:55 NOV 24, 2001 CP= 4.386
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Pad, ADJ LTSP(2), 20 Casks, 462 Kips North (Z), Soft Rock

NODE SX SY SZ SXY SYZ
7365 44.982 -17.165 -5.0038 3.0381 34.508
15379 44.982 -17.165 -5.0038 -3.0381 34.508

NODE SORT REMOVED

SORT ON ITEM=S COMPONENT=X ORDER= 1 KABS= 0 NMAX=
SORT COMPLETEb FOR 2 VALUES.

PRINT S NODAL SOLUTION PER NODE

1

*¥***x* ANSYS - ENGINEERING ANALYSIS SYSTEM RELEASE 5.7 Rk Kk

ANSYS/Structural U

00150104 VERSION=INTEL NT 19:08:55 NOV 24, 2001 CP=

Pad, ADJ LTSP(2), 20 Casks, 462 Kips North (Z), Soft Rock

NODE SX SY 52 SXY SYZ
3061 -98.307 -204.49 -69.888 0.28832 -18.462
11085 -88.307 -204.49 -69.888 -0.28832 -18.462

NODE SORT REMOVED

SORT ON ITEM=S COMPONENT=2 ORDER= 0 KABS= 0 NMAX=

SORT COMPLETED FOR 2 VALUES.

PRINT S NODAL SOLUTION PER NODE

1

¥x*x*k ANSYS - ENGINEERING ANALYSIS SYSTEM RELEASE 5.7 Fokok ok ok

ANSYS/Structural U

00150104 VERSION=INTEL NT 19:08:55 ©NOV 24, 2001 CP=

Pad, ADJ LTSP(2), 20 Casks, 462 Kips North (Z), Soft Rock

NODE SX SY SZ SXY SYZ
7439 -6.0158 -68.739 264.99 18.153 124.54
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15443 -6.0158 -68.739 264.99 -18.153 124 .54 108.43

NODE SORT REMOVED

SORT ON ITEM=S COMPONENT=2Z ORDER= 1 KABS= 0 NMAX= 2

SORT COMPLETED FOR 2 VALUES.

PRINT S NODAL SOLUTION PER NODE

1

*x*xxk ANSYS - ENGINEERING ANALYSIS SYSTEM RELEASE 5.7 *ok ok Kok
ANSYS/Structural U

00150104 VERSION=INTEL NT 19:08:56 NOV 24, 2001 CP= 4.937

Pad, ADJ LTSP(2), 20 Casks, 462 Kips North (Z), Soft Rock

NODE SX SY ¥4 SXY SYZz SXZ
7349 -82.224 ~208.70 -392.39 58.365 247.31 -166.77
15363 ~82.224 -208.70 -392.39 -58.365 247 .31 166.77

USE LOAD STEP 2 SUBSTEP 0 FOR LOAD CASE 0

SET COMMAND GOT LOAD STEP= 2 SUBSTEP= 1 CUMULATIVE ITERATION= 22
TIME/FREQUENCY= 2.0000
TITLE= Pad, ADJ LTSP{(2), 20 Casks, 462 Kips N 32.93 W (Z,X), Soft Rock

ESEL FOR LABEL= TYPE FROM 1 TO 1 BY 1
9056 ELEMENTS (OF 15348 DEFINED) SELECTED BY ESEL COMMAND.
SELECT ALL NODES HAVING ANY ELEMENT IN ELEMENT SET.

11550 NODES (OF 17051 DEFINED) SELECTED FROM
9056 SELECTED ELEMENTS BY NELE COMMAND.

SORT ON ITEM=S COMPONENT=X ORDER= 0 KABS= (0 NMAX= 2
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SORT COMPLETED FOR 2 VALUES.

PRINT S NODAL SOLUTION PER NODE

1

***x*x ANSYS - ENGINEERING ANALYSIS SYSTEM RELEASE 5.7 Fok ok ok ok
ANSYS/Structural U

00150104 VERSION=INTEL NT 19:08:59 NOV 24, 2001 CP=

Pad, ADJ LTSP(2), 20 Casks, 462 Kips N 32.93 W (Z,X), Soft Rock

NODE SX SY Sz SXY SYZ
13630 142.10 -38.018 4.3870 21.490 125.75
14342 140.94 -38.109 63.683 21.332 125.90

NODE SORT REMOVED

1

1

SORT ON ITEM=S COMPONENT=X ORDER= 1 KARS= 0 NMAX=

SORT COMPLETED FOR 2 VALUES.

PRINT S NODAL SOLUTION PER NODE

*rxxk ANSYS - ENGINEERING ANALYSIS SYSTEM RELEASE 5.7 * kK kK
ANSYS/Structural U

00150104 VERSION=INTEL NT 19:09:00 NOV 24, 2001 Cp=

Pad, ADJ LTSP(2), 20 Casks, 462 Kips N 32.93 W (Z,X), Soft Rock

NODE SX SY SZ SXY SYZ
7349 -262.27 -322.65 -3595.86 161.54 269.44
5603 -236.30 -152.21 -32.443 85.262 136.66

NODE SORT REMOVED

SORT ON ITEM=S COMPONENT=2Z ORDER= 0 KABS= 0 NMAX=

SORT COMPLETED FOR 2 VALUES.

PRINT S NODAL SOLUTION PER NODE
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**xxk* ANSYS - ENGINEERING ANALYSIS SYSTEM RELEASE 5.7 * ok ok ok
ANSYS/Structural U

00150104

VERSION=INTEL NT 19:09:00 NOV 24, 2001 CP= 8.803

Pad, ADJ LTSP(2), 20 Casks, 462 Kips N 32.93 W (Z,X), Soft Rock

NODE
15443
15446

SX SY SZ SXY SYZ SXZ
120.68 -95.849 229.98 28.161 108.93 141.54
90.027 -0.50675 222.98 31.283 -1.0958 94.376

NODE SORT REMOVED

SORT ON ITEM=S COMPONENT=2Z ORDER= 1 KABS= 0 NMAX= 2
SORT COMPLETED FOR 2 VALUES.

PRINT S NODAL SOLUTION PER NODE

***x** ANSYS - ENGINEERING ANALYSIS SYSTEM RELEASE 5.7 * ok ok ok

ANSYS/Structural U

00150104

VERSION=INTEL NT 19:09:00 NOV 24, 2001 CP= 8.963

Pad, ADJ LTSP(2), 20 Casks, 462 Kips N 32.93 W (Z,X), Soft Rock

NODE SX SY SZ SXY SYZ SXz
7349 -262.27 -322.65 -395.86 161.54 269.44 -213.56
7351 -126.48 23.795 -312.81 105.69 -15.915 -130.24
USE LOAD STEP 3 SUBSTEP 0 FOR LOAD CASE 0
SET COMMAND GOT LOAD STEP= 3 SUBSTEP= 1 CUMULATIVE ITERATION= 26

TIME/FREQUENCY= 3.0000
TITLE= Pad, ADJ LTSP(2), 20 Casks, 462 Kips N 45 W (Z,X), Soft Rock

ESEL FOR LABEL= TYPE FROM 1 TO 1 BY 1

9056

ELEMENTS (OF 15348 DEFINED) SELECTED BY ESEL COMMAND.
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ALL NODES HAVING ANY ELEMENT IN ELEMENT SET.

SELECTED FROM
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N — MAXIMUM VALUES OF SX -
SORT ON ITEM=S COMPONENT=X ORDER= 0 KABS= 0 NMAX=
SORT COMPLETED FOR 2 VALUES.
PRINT S NODAL SOLUTION PER NODE
*xxxx ANSYS - ENGINEERING ANALYSIS SYSTEM RELEASE 5.7 * ok ok kK
ANSYS/Structural U
00150104 VERSION=INTEL NT 19:09:04 NOV 24, 2001 CPp=
Pad, ADJ LTSP(2), 20 Casks, 462 Kips N 45 W (Z,X), Soft Rock
NODE SX SY SZ SXY SYZ
13630 189.27 -51.067 1.3192 26.536 95.931
13512 188.95 15.658 15.682 17.143 11.579
NODE SORT REMOVED
= MINIMUM VALUES OF SX ——mzz==—===———====
SORT ON ITEM=S COMPONENT=X ORDER= 1 KABS= 0 NMAX=

SORT COMPLETED FOR 2 VALUES.

PRINT S NODAL SOLUTION PER NODE

*kkkk ANSYS -
ANSYS/Structural U

ENGINEERING ANALYSIS SYSTEM RELEASE 5.7

* k %k K *

00150104 VERSION=INTEL NT 19:09:04 NOV 24, 2001 CP=
Pad, ADJ LTSP(2), 20 Casks, 462 Kips N 45 W (Z,X), Soft Rock
NODE SX SY 52 SXY SYZ
7349 -311.46 -329.74 -365.28 186.98 252.46
5603 -292.43 -176.52 -34.001 101.20 112.23

NODE SORT REMOVED

12.658

SXz
-216.08
-101.54
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1

SORT ON ITEM=S COMPONENT=2 ORDER= 0 KABS= 0 NMAX= 2
SORT COMPLETED FOR 2 VALUES.

PRINT S NODAL SOLUTION PER NODE

**%x%x* ANSYS - ENGINEERING ANALYSIS SYSTEM RELEASE 5.7 dok ok ok k
ANSYS/Structural U

00150104 VERSION=INTEL NT 19:09:05 NOV 24, 2001 Cp=

Pad, ADJ LTSP(2), 20 Casks, 462 Kips N 45 W (Z,X), Soft Rock

NODE SX SY SZ SXY SYZ
15443 157.98 -98.851 203.66 42.333 97.205
15446 119.12 5.8000 195.90 45.043 ~2.4698

NODE SORT REMOVED

SORT ON ITEM=S COMPONENT=2 ORDER= 1 KABS= 0 NMAX=

SORT COMPLETED FOR 2 VALUES.

PRINT S NODAL SOLUTION PER NODE
1

***x%x*x ANSYS - ENGINEERING ANALYSIS SYSTEM RELEASE 5.7 ok ok ok k
ANSYS/Structural U

00150104 VERSION=INTEL NT 19:09:05 NOV 24, 2001 CP=

Pad, ADJ LTSP(2), 20 Casks, 462 Kips N 45 W (Z,X), Soft Rock

NODE SX Sy S2 SXY SYZ
7349 -311.46 -329.74 -365.28 186.98 252.46
7351 -157.82 31.972 -276.61 128.27 -20.904
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USE LOAD STEP 4 SUBSTEP 0O FOR LOAD CASE O
SET COMMAND GOT LOAD STEP= 4 SUBRSTEP= 1 CUMULATIVE ITERATION= 31
TIME/FREQUENCY= 4.0000
TITLE= Pad, ADJ LTSP(2), 20 Casks, 462 Kips N 57.07 W (Z,X), Soft Rock
ESEL FOR LABEL= TYPE FROM 1 TO 1 BY 1
9056 ELEMENTS (OF 15348 DEFINED) SELECTED BY ESEL COMMAND.
SELECT ALL NODES HAVING ANY ELEMENT IN ELEMENT SET.
11550 NODES (OF 17051 DEFINED) SELECTED FROM
9056 SELECTED ELEMENTS BY NELE COMMAND.
m===—=========zcc======== MAXIMUM VALUES OF SX =====c=—=======z-=ccz-z—=======
SORT ON ITEM=S COMPONENT=X ORDER= 0 KABS= 0 NMAX=
SORT COMPLETED FOR 2 VALUES.
PRINT S NODAL SOLUTION PER NODE
1
*Hxxx ANSYS - ENGINEERING ANALYSIS SYSTEM RELEASE 5.7 Kk ko -
ANSYS/Structural U
00150104 VERSION=INTEL NT 19:09:09 NOV 24, 2001 CP= 16.534
Pad, ADJ LTSP(2), 20 Casks, 462 Kips N 57.07 W (Z,X), Soft Rock
NODE SX SY SZ SXY SYZ SXZ
15364 229.88 -34.056 -79.162 9.0156 61.181 29.609
15363 226.29 -22.203 -136.19 92.207 68.397 -12.057
NODE SORT REMOVED
===—=======s==-—=zz=z===== MINIMUM VALUES OF SX =========z-==z-=z=z=z=======z====
SORT ON ITEM=S COMPONENT=X ORDER= 1 KABS= 0 NMAX=
SORT COMPLETED FOR 2 VALUES.
PRINT S NODAL SOLUTION PER NODE
1
***¥** ANSYS - ENGINEERING ANALYSIS SYSTEM RELEASE 5.7 XA kK
ANSYS/Structural U
00150104 VERSION=INTEL NT 19:09:09 NOV 24, 2001 Cp= 16.724
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Pad, ADJ LTSP(2), 20 Casks, 462 Kips N 57.07 W (Z,X), Soft Rock

NODE SX SY SZ SXY SYZ SXZ
7349 -348.48 -311.57 -316.84 200.86 222.68 -210.37
5603 -337.44 -197.39 -34.665 114.03 82.921 -80.924

NODE SORT REMOVED

SORT ON ITEM=S '‘COMPONENT=2 ORDER= 0 KABS= 0 NMAX= 2

SORT COMPLETED FOR 2 VALUES.

PRINT S NODAL SOLUTION PER NODE

1

**xxxx ANSYS - ENGINEERING ANALYSIS SYSTEM RELEASE 5.7 *ok ok kk
ANSYS/Structural U

00150104 VERSION=INTEL NT 19:09:09 NOV 24, 2001 CP= 16.894

Pad, ADJ LTSP(2), 20 Casks, 462 Kips N 57.07 W (Z,X), Soft Rock

NODE SX SY S5z SXY SYZ SXZ
15443 190.31 -98.341 170.67 55.290 82.107 138.96
15446 144 .92 12.005 162.37 57.623 -3.8773 101.17

NODE SORT REMOVED

SORT ON ITEM=S COMPONENT=2Z ORDER= 1 KABS= 0 NMAX= 2

SORT COMPLETED FOR 2 VALUES.

PRINT S NODAL SOLUTION PER NODE

1

*x*x%x*x ANSYS - ENGINEERING ANALYSIS SYSTEM RELEASE 5.7 Tokdokk
ANSYS/Structural U

00150104 VERSION=INTEL NT 19:09:10 NOV 24, 2001 CP= 17.085

Pad, ADJ LTSP(2), 20 Casks, 462 Kips N 57.07 W (Z2,X), Soft Rock

NODE SX Sy SZ SXY SYZ SXZ
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7349 -348.48 -311.57 -316.84 200.86 222.68 -210.37
7351 -185.91 23.338 -230.60 146.08 -22.252 -142.08
R e e e T T T T SET 5 B T T L T T T
USE LOAD STEP 5 SUBSTEP 0 FOR LOAD CASE 0
SET COMMAND GOT LOAD STEP= 5 SUBSTEP= 1 CUMULATIVE ITERATION= 39
TIME/FREQUENCY= 5.0000
TITLE= Pad, ADJ LTSP({2), 20 Casks, 462 Kips West (X), Soft Rock
ESELL. FOR LABEL= TYPE FROM 1 TO 1 RY 1
9056 ELEMENTS (OF 15348 DEFINED) SELECTED BY ESEL COMMAND.
SELECT ALL NODES HAVING ANY ELEMENT IN ELEMENT SET.
11550 NODES (OF 17051 DEFINED) SELECTED FROM
9056 SELECTED ELEMENTS BY NELE COMMAND.
e MAXIMUM VALUES OF SX S=====c====-—occsmozsoomoooo=
SORT ON ITEM=S COMPONENT =X ORDER= 0 KABS= 0 NMAX= 2
SORT COMPLETED FOR 2 VALUES.
PRINT S NODAL SOLUTION PER NODE
1
**x*x%x ANSYS - ENGINEERING ANALYSIS SYSTEM RELEASE 5.7 * ok ok ok ok
ANSYS/Structural U
00150104 VERSION=INTEL NT 19:09:13 NOV 24, 2001 CP= 20.590
Pad, ADJ LTSP(2), 20 Casks, 462 Kips West (X), Soft Rock
NODE SX SY SZ SXY SYZ SXZ
13512 258.55 24.274 -3.6547 26.884 -3.6524 -0.34504
13511 258.55 24.275 -3.6492 26.883 3.6406 0.35961

NODE SORT REMOVED



Sheet 49 of 62

F H ENERCON
1 SERVICES, INC. 4 5hendix LT-1 to Calculation PGE-009-CALC-003

SORT ON ITEM=S COMPONENT=X ORDER= 1 KABRS= 0 NMAX= 2

SORT COMPLETED FOR 2 VALUES.

PRINT S NODAL SOLUTION PER NODE

1

**x%x** ANSYS - ENGINEERING ANALYSIS SYSTEM RELEASE 5.7 %ok ok ko
ANSYS/Structural U

00150104 VERSION=INTEL NT 19:09:14 NOV 24, 2001 CP= 20.770

Pad, ADJ LTSP(2), 20 Casks, 462 Kips West (X), Soft Rock

NODE SX SY SZ SXY SYZ SXZ
5603 -390.45 ~-229.68 -34.441 129.42 -9.6333 -10.333
5606 -390.45 -229.68 -34.441 129.42 9.6452 10.324

NODE SORT REMOVED

MAXIMUM VALUES OF SZ

SORT ON ITEM=S COMPONENT=2 ORDER= 0 KABS= 0 NMAX= 2
SORT COMPLETED FOR 2 VALUES.

PRINT S NODAL SOLUTION PER NODE

1

***%x* ANSYS - ENGINEERING ANALYSIS SYSTEM RELEASE 5.7 *kkkk

ANSYS/Structural U

00150104 : VERSION=INTEL NT 19:09:14 NOV 24, 2001 CP= 20.960

Pad, ADJ LTSP(2), 20 Casks, 462 Kips West (X), Soft Rock

NODE sX SY Sz SXY SYZ SXZ7
6962 -17.940 7.5275 58.145 -4.1508 8.6822 7.1303
3989 -17.942 7.5271 58.141 -4.1515 -8.6827 -7.1297

NODE SORT REMOVED

SORT ON ITEM=S COMPONENT=2Z ORDER= 1 KABS= 0 NMAX= 2
SORT COMPLETED FOR 2 VALUES.

PRINT S NODAL SOLUTION PER NODE
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*xxx*x ANSYS - ENGINEERING ANALYSIS SYSTEM RELEASE 5.7 * ok ok ok ok
ANSYS/Structural U
00150104 VERSION=INTEL NT 19:09:14 NOV 24, 2001 CP= 21.150
Pad, ADJ LTSP(2), 20 Casks, 462 Kips West (X), Soft Rock
NODE SX. SY SZ SXY SYZ SXZ
7349 -375.01 -192.92 -126.74 194 .55 97.624 -154.82
7439 -375.03 -192.94 -126.73 194 .56 -97.617 154 .82
15348 ELEMENTS (OF 15348 DEFINED) SELECTED BY EALL COMMAND.
17051 NODES (OF 17051 DEFINED) SELECTED BY NALL COMMAND .

EXIT THE ANSYS POST1 DATABASE PROCESSOR

**x*x+ ROUTINE COMPLETED ***x** (Cp 21.281
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PAD PRINCIPAL STRESSES

Below is the ANSYS input file that scans the database for the max/min principal stresses for the soft
rock model with adjusted LTSP loads:

/COM

/OQUTPUT, padsoftaprinstress.out

/COM

/COM STRESS DATA SORTED AND PRINTED BY LOAD STEP

/COM

/COM

/COM THIS ROUTINE SORTS AND PRINTS PRINCIPAL STRESS DATA BY LOAD STEP
/COM FIRST S1 AND THEN S3

/COM

/com SOFT ROCK RESULTS

/COM

/file,dcslabs2a

resume

/header,on,off,off,off,on,off

/postl

/ COM
EALL
NALL
/COM
/COM
/ COM
/COM
/COM
/COM
SET, 1
ESEL, TYPE, 1

NSORT,S,1,0,0,2,SEL
PRNSOL, S, PRIN
NUSORT

NSCRT,S,3,1,0,2,S8SEL
PRNSOL, S, PRIN
NUSCRT
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SET, 2
ESEL, TYPE, 1

NSORT,S,1,0,0,2,SEL
PRNSOL, S, PRIN
NUSORT

NSORT, S,3,1,0,2,SEL
PRNSOL, S, PRIN
NUSORT

NSORT,S,1,0,0,2,SEL
PRNSOL, S, PRIN
NUSORT

NSORT,S,3,1,0,2,SEL
PRNSOL, S, PRIN
NUSORT
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NSORT, S,1,0,0,2,SEL
PRNSOL, S, PRIN
NUSORT

NSORT, S,3,1,0,2,SEL
PRNSOL, S, PRIN
NUSORT

NSORT,S,1,0,0,2,SEL
PRNSOL, S, PRIN
NUSORT

NSORT,S,3,1,0,2,SEL
PRNSOL, S, PRIN
NUSORT

FINI
/OUTPUT
/EXIT
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Below is the ANSYS output file for pad max/min principal stresses for the soft rock analyses with
adjusted L'TSP loads:

STRESS DATA SORTED AND PRINTED BY LOAD STEP

THIS ROUTINE SORTS AND PRINTS PRINCIPAL STRESS DATA BY LOAD STEP
FIRST S1 AND THEN S3

SOFT ROCK RESULTS

CURRENT JOBNAME REDEFINED AS dcslabsZ2a
RESUME ANSYS DATA FROM FILE NAME=dcslabs2a.db
*x* ANSYS GLOBAL STATUS **=

TITLE = Pad, ADJ LTSP(2), 20 Casks, 462 Kips West (X), Soft Rock
ANALYSIS TYPE = STATIC (STEADY-STATE)
NUMBER OF ELEMENT TYPES = 6
15348 ELEMENTS CURRENTLY SELECTED. MAX ELEMENT NUMBER = 33177
17051 NODES CURRENTLY SELECTED. MAX NODE NUMBER = 17051
259 KEYPOINTS CURRENTLY SELECTED. MAX KEYPOINT NUMBER = 259
250 LINES CURRENTLY SELECTED. MAX LINE NUMBER = 396
181 AREAS CURRENTLY SELECTED. MAX AREA NUMBER = 295 —
70 VOLUMES CURRENTLY SELECTED. MAX VOL. NUMBER = 70
11 COMPONENTS CURRENTLY DEFINED
MAXIMUM LINEAR PROPERTY NUMBER = 5
MAXIMUM REAL CONSTANT SET NUMBER = 6
ACTIVE COORDINATE SYSTEM 0 (CARTESIAN)
MAXTIMUM CONSTRAINT EQUATION NUMBER 4620
NUMBER OF SPECIFIED CONSTRAINTS 2193
NUMBER OF NODAL LOADS 2160

1]

INITIAL JOBNAME dcslabs2a
CURRENT JOBNAME = dcslabs2a

"

PRINT HEADER

DO NOT PRINT SUBTITLE(S)
DO NOT PRINT LOAD STEP ID
DO NOT PRINT NOTE LINE({(S)
PRINT COLUMN HEADER LABELS
DO NOT PRINT REPORT TOTALS

*x*xx ANSYS - ENGINEERING ANALYSIS SYSTEM RELEASE 5.7 * Kk ok
ANSYS/Structural U
00150104 VERSION=INTEL NT 19:12:48 NOV 24, 2001 Cp= 0.941

Pad, ADJ LTSP(2), 20 Casks, 462 Kips West (X), Soft Rock
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**x %% ANSYS RESULTS INTERPRETATION (POST1) ***x%*

*%x* NOTE *** CP= 0.941 TIME= 19:12:48
Reading results into the database (SET command) will update the current
displacement and force boundary conditions in the database with the
values from the results file for that load set. Note that any
subsequent solutions will use these values unless action is taken to
either SAVE the current values or not overwrite them (/EXIT,NOSAVE).

15348 ELEMENTS (OF 15348 DEFINED) SELECTED BY EALL COMMAND.

17051 NODES (OF 17051 DEFINED) SELECTED BY NALL COMMAND.

SET 1 EE P
USE LOAD STEP 1 SUBSTEP 0 FOR LOAD CASE O
SET COMMAND GOT LOAD STEP= 1 SUBSTEP= 1 CUMULATIVE ITERATION= 13

TIME/FREQUENCY= 1.0000
TITLE= Pad, ADJ LTSP(2), 20 Casks, 462 Kips North (Z), Soft Rock

ESEL FOR LABEL= TYPE FROM 1 TO 1 BY 1
9056 ELEMENTS (OF 15348 DEFINED) SELECTED BY ESEL COMMAND.
SELECT ALL NODES HAVING ANY ELEMENT IN ELEMENT SET.
11550 NODES (OF 17051 DEFINED) SELECTED FROM

9056 SELECTED ELEMENTS BY NELE COMMAND.

SORT ON ITEM=S COMPONENT=1 ORDER= 0 KABS= 0 NMAX= 2

SORT COMPLETED FOR 2 VALUES.

PRINT S NODAL SOLUTION PER NODE

1

*k*kx% ANSYS - ENGINEERING ANALYSIS SYSTEM RELEASE 5.7 * ok k ko
ANSYS/Structural U

00150104 VERSION=INTEL NT 19:12:52 NOV 24, 2001 CP= 4,456

Pad, ADJ LTSP(2), 20 Casks, 462 Kips North (Z), Soft Rock
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NODE S1 S2 S3 SINT SEQV

7439 334,57 -9.6187 -134.71 469.28 420.91

15443 334.57 -9.6187 -134.71 469.28 420.91
NODE SORT REMOVED
—==m=====scmzz——=—====—== MINIMUM VALUES OF S3 So====mszzz=mc———=—————mm—m——a
SORT ON ITEM=S COMPONENT=3 ORDER= 1 KABS= 0 NMAX= 2
SORT COMPLETED FOR 2 VALUES.
PRINT S NODAL SOLUTION PER NODE
*Hkxk ANSYS - ENGINEERING ANALYSIS SYSTEM RELEASE 5.7 koK k%
ANSYS/Structural U
00150104 VERSION=INTEL NT 19:12:52 NOV 24, 2001 CP= 4.647
Pad, ADJ LTSP(2), 20 Casks, 462 Kips North (Z), Soft Rock

NODE S1 S2 S3 SINT SEQV

15363 12.966 -77.523 -618.76 631.73 591.70

7349 12.966 -77.522 -618.76 631.73 591.70
NODE SORT REMOVED
EEE e e s - T SET 2 B e e
USE LOAD STEP 2 SUBSTEP 0 FOR LOAD CASE 0
SET COMMAND GOT LOAD STEP= 2 SUBSTEP= 1 CUMULATIVE ITERATION= 22

TIME/FREQUENCY= 2.0000
TITLE= Pad, ADJ LTSP(2), 20 Casks, 462 Kips N 32.93 W

(Z,X), Soft Rock

ESEL FOR LABEL= TYPE FROM 1 TO 1 BY 1

9056 ELEMENTS (OF 15348 DEFINED) SELECTED BY ESEL COMMAND.
SELECT ALL NODES HAVING ANY ELEMENT IN ELEMENT SET.

11550 NODES (OF 17051 DEFINED) SELECTED FROM

9056 SELECTED ELEMENTS BY NELE COMMAND.
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SORT ON ITEM=S COMPONENT=1 ORDER= 0 KABS= 0 NMAX= 2

SORT COMPLETED FOR 2 VALUES.

PRINT S NODAL SOLUTION PER NODE
1

**kx*x*x ANSYS - ENGINEERING ANALYSIS SYSTEM RELEASE 5.7 *kok ok k
ANSYS/Structural U

00150104 VERSION=INTEL NT 19:12:56 NOV 24, 2001 CP= 8.152

~Pad, ADJ LTSP(2), 20 Casks, 462 Kips N 32.93 W (Z,X), Soft Rock

NODE S1 52 S3 SINT SEQV
15443 352.27 32.471 -129.92 482.19 424,94
15447 292.07 66.034 -60.358 352.42 309.25

NODE SORT REMOVED

SORT ON ITEM=S COMPONENT=3 ORDER= 1 KABS= 0 NMAX= 2

SORT COMPLETED FOR 2 VALUES.

PRINT S NODAL SOLUTION PER NODE
1

**xk*xxx ANSYS - ENGINEERING ANALYSIS SYSTEM RELEASE 5.7 * ok ok ok k
ANSYS/Structural U

00150104 VERSION=INTEL NT 19:12:57 NOV 24, 2001 CP= 8.332

Pad, ADJ LTSP(2), 20 Casks, 462 Kips N 32.93 W (Z,X), Soft Rock

NODE S1 S2 S3 SINT SEQV
7343 -80.557 -128.79 -771.44 690.89 668.08
7350 173.40 -119.94 -425.10 598.51 518.35

NODE SORT REMOVED
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USE LOAD STEP 3 SUBSTEP 0 FOR LOAD CASE 0

SET COMMAND GOT LOAD STEP= 3 SUBSTEP= 1 CUMULATIVE ITERATION= 26
TIME/FREQUENCY= 3.0000
TITLE= Pad, ADJ LTSP(2), 20 Casks, 462 Kips N 45 W (Z,X), Soft Rock

ESEL FOR LABEL= TYPE FROM 1 TO 1 BY 1

9056 ELEMENTS (OF 15348 DEFINED) SELECTED BY ESEL COMMAND.
SELECT ALL NODES HAVING ANY ELEMENT IN ELEMENT SET.

11550 NODES-(OF 17051 DEFINED) SELECTED FROM

9056 SELECTED ELEMENTS BY NELE COMMAND.

SORT ON ITEM=S COMPONENT=1 ORDER= 0 KABS= 0 NMAX= 2

SORT COMPLETED FOR 2 VALUES.

PRINT S NODAL SQLUTION PER NODE

1

*Hx*x ANSYS - ENGINEERING ANALYSIS SYSTEM RELEASE 5.7 * ok ko ok
ANSYS/Structural U

00150104 VERSION=INTEL NT 19:13:00 NOV 24, 2001 CP= 11.847

Pad, ADJ LTSP(2), 20 Casks, 462 Kips N 45 W (Z,X), Soft Rock

NODE S1 S2 S3 SINT SEQV
15443 348.71 41.476 -127.39 476 .10 418.08
15447 287.16 78.852 -54.541 341.70 298.28

NODE SORT REMOVED

SORT ON ITEM=S COMPONENT=3 ORDER= 1 KABS= 0 NMAX= 2

SORT COMPLETED FOR 2 VALUES.

PRINT S NODAL SOLUTION PER NODE
1
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*xk*k* ANSYS - ENGINEERING ANALYSIS SYSTEM RELEASE 5.7 * ok ok ok ok
ANSYS/Structural U
00150104 VERSION=INTEL NT 19:13:01 NOV 24, 2001 CP= 12.027

Pad, ADJ LTSP(2), 20 Casks, 462 Kips N 45 W (Z,X), Soft Rock

NOCDE S1 s2 S3 SINT SEQV
7348 -92.523 -137.82 -776.14 683.61 662.13
7350 153.19 -143.33 -421.18 574.37 487.50

NODE SORT REMOVED

USE LOAD STEP 4 SUBSTEP 0 FOR LOAD CASE O
SET COMMAND GOT LOAD STEP= 4 SUBSTEP= 1 CUMULATIVE ITERATION= 31

TIME/FREQUENCY= 4.0000
TITLE= Pad, ADJ LTSP(2), 20 Casks, 462 Kips N 57.07 W (Z,X), Soft Rock

ESEL FOR LABEL= TYPE FROM 1 TO 1 BY 1

9056 ELEMENTS (OF 15348 DEFINED) SELECTED BY ESEL COMMAND.
SELECT ALL NODES HAVING ANY ELEMENT IN ELEMENT SET.

11550 NODES (OF 17051 DEFINED) SELECTED FROM

9056 SELECTED ELEMENTS BY NELE COMMAND.

CECSSCSSSoSESSE=S =SS ===== MAXTMUM VALUES QF 81 EE S P
SORT ON ITEM=S COMPONENT=1 ORDER= 0 KABS= 0 NMAX= 2
SORT COMPLETED FOR 2 VALUES.
PRINT S NODAL SOLUTION PER NODE
1

**x%x%% ANSYS - ENGINEERING ANALYSIS SYSTEM RELEASE 5.7 * ok ok koK
ANSYS/Structural U
00150104 VERSION=INTEL NT 19:13:05 NOV 24, 2001 CP= 15.532

Pad, ADJ LTSP(2), 20 Casks, 462 Kips N 57.07 W (Z,X), Soft Rock
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NODE S1 S2 S3 SINT SEQV
15443 341.03 44,030 -122.43 463.46 406 .64
15447 280.41 83.890 -48.461 328.87 286.61

NODE SORT REMOVED

T —— MINIMUM VALUES OF S3 Smmmzomz——m=szccss-c—coomaoo
SORT ON ITEM=S COMPONENT=3 ORDER= 1 KARS= 0 NMAX= 2

SORT COMPLETED FOR 2 VALUES.

PRINT S NODAL SOLUTION PER NODE

1

ok ok ANSYS - ENGINEERING ANALYSIS SYSTEM RELEASE 5.7 * ok k ok ok
ANSYS/Structural U

00150104 VERSION=INTEL NT 15:13:05 NOV 24, 2001 CP= 15.723

Pad, ADJ LTSP(2), 20 Casks, 462 Kips N 57.07 W (z,X), Soft Rock

NODE S1 S2 S3 SINT SEQV
7349 -91.142 " -137.35 -748.40 657.26 635.41
4891 3.0645 -139.89 -435.70 438.77 387.59

NODE SORT REMOVED

S === Co=SS=C oSN CoDToCo—o=ms—-ooo=—m———=— SET S B e e e e L L L T
USE LOAD STEP 5 SUBSTEP 0 FOR LOAD CASE 0
SET COMMAND GOT LOAD STEP= 5 SUBSTEP= 1 CUMULATIVE ITERATION= 39

TIME/FREQUENCY= 5.0000
TITLE= Pad, ADJ LTSP(2), 20 Casks, 462 Kips West (X), Soft Rock

ESEL FOR LABEL= TYPE FROM 1 TO 1 BY 1

9056 ELEMENTS (OF 15348 DEFINED) SELECTED BY ESEL COMMAND.
SELECT ALL NODES HAVING ANY ELEMENT IN ELEMENT SET.

11550 NODES (OF 17051 DEFINED) SELECTED FROM

9056 SELECTED ELEMENTS BY NELE COMMAND.
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oS ESSSSSSSmoSE=SS=S===== MAXIMUM VALUES OF S1 B e

SORT ON ITEM=S COMPONENT=1 ORDER= 0 KABS= 0 NMAX= 2

SORT COMPLETED FOR 2 VALUES.

PRINT S NODAL SOLUTION PER NODE
1

**x*x* ANSYS - ENGINEERING ANALYSIS SYSTEM RELEASE 5.7 %k kok ok
ANSYS/Structural U

00150104 VERSION=INTEL NT 19:13:09 NOV 24, 2001 CP= 19.228

Pad, ADJ LTSP(2), 20 Casks, 462 Kips West (X), Soft Rock

NODE S1 S2 S3 SINT SEQV
15363 308.89 4.0363 -98.291 407.18 366.88
15443 308.84 4.0056 -98.276 407.12 366.83

NODE SORT REMOVED

SORT ON ITEM=S COMPONENT=3 ORDER= 1 KABS= 0 NMAX= 2

SORT COMPLETED FOR 2 VALUES.

PRINT S NODAL SOLUTION PER NODE
1

*x*x%* ANSYS - ENGINEERING ANALYSIS SYSTEM RELEASE 5.7 * ok ok ok ok
ANSYS/Structural U

00150104 VERSION=INTEL NT 19:13:09 NOV 24, 2001 CP= 19.418

Pad, ADJ LTSP(2), 20 Casks, 462 Kips West (X), Soft Rock

NODE S1 S2 S3 SINT SEQV
7439 -51.762 -69.195 -573.74 521.97 513.48
7349 -51.767 -69.190 -573.72 521.95 513.46

NODE SORT REMOVED

15348 ELEMENTS (OF 15348 DEFINED) SELECTED BY EALL COMMAND.
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17051 NODES (OF 17051 DEFINED) SELECTED BY NALL COMMAND.

EXIT THE ANSYS POST1 DATABASE PROCESSOR

*x**x ROUTINE COMPLETED #***%% (CpP = 19.548
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Originator:  S. C. Tumminelli
Date: May 25, 2001
Reissued: November 30, 2001

Appendix MD-1

Cask Centerline Nddes

This Appendix presents a confirmation that the nodes selected to be at the centerlines of the perimeter
casks are, indeed, at the centerlines.
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The nodes at the centerlines of the casks were selected using the ANSYS graphics commands. First, all
the nodes at the surface of the pad were selected. Then the nodes at the cask centerlines were simply
"picked". Actually, the model has no nodes exactly at the cask centerlines. The nodes that were picked
were those closest to the pad comers (edges) where the higher pad vertical displacements were expected.
The nodes were selected from the two that straddle the centerline, and they are 7 inches from it, see
Figure 6 in the calculation PGE-009-CALC-003. The list of selected nodes, together with their
coordinates, is provided below, (output file generated by ANSYS.)

LIST ALL SELECTED NODES. DSYS= 0

**x*x* ANSYS - ENGINEERING ANALYSIS SYSTEM RELEASE 5.7 Fok ok ok ok
ANSYS/Structural U

00150104 VERSION=INTEL NT 12:33:02 APR 12, 2001 CP= 8.082

Pad, LTSP(4), 20 Casks, 156 Kips West (X), Max Up, Soft Rock

NODE X Y Z THXY THYZ THZX
159 408.00 -0.42861E-15 7.0000 0.00 0.00 0.00
3022 408.00 0.42861E-15 -823.00 0.00 0.00 0.00
3735 612.00 ~0.42861E-15 7.0000 0.00 0.00 0.00
4467 612.00 -0.42861E-15 -197.00 0.00 0.00 0.00
5178 612.00 0.42861E-15 -415.00 0.00 0.00 0.00
5890 612.00 0.42861E-15 -619.00 0.00 0.00 0.00
6602 612.00 0.42861E-15 -823.00 0.00 0.00 0.00
8183 204.00 -0.42861E-15 7.0000 0.00 0.00 0.00
11046 204.00 0.42861E-15 -823.00 0.00 0.00 0.00
11759 0.0000 -0.42861E-15 7.0000 0.00 0.00 0.00
12491 0.0000 -0.42861E-15 -197.00 0.00 0.00 0.00
13202 0.0000 0.42861E-15 -415.00 0.00 0.00 0.00
13914 0.0000 0.42861E-15 -619.00 0.00 0.00 0.00
14626 0.0000 0.42861E-15 -823.00 0.00 0.00 0.00

One way to assure that the list is correct is to make use of a unique feature in ANSYS, the ENODE and
NELEM commands. ANSYS does not process the nodes that are associated with elements
automatically. Rather it processes "selected” sets of these entities and handles them separately. Now,
ENODE is a command that says, "Make the element set consist of only those elements that are
associated with the set of selected nodes.” And NELEM is a command that says, "Make the node set
consist of only those nodes that are associated with the set of selected elements." So, if a selected set of
nodes is the starting point, then an execution of ENODE would provide only those elements that are
associated with the selected set. A few iterations of executing the commands NELEM and then ENODE
followed by an element plot, results in series of plots which depict the model as appearing to "grow"
from the "seeds" representing the original selected node set. If the growth shows that the model develops
into the casks from the centerline symmetrically, then the "seeds' must have been at the centerlines of
the casks.
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The plots below, Figures 1 to 5, were created by executing the commands as follows:
Figure 1 - Initial set of nodes, i.e., the nodes selected to be at the centerlines of the casks. ENODE

creates the element set containing only those elements that have a node associated with the selected set
of nodes. EPLO that creates an element plot.

Figure 2 - NELEM creates a new set of selected nodes, namely all nodes that are associated with the
existing element set. ENODE expands the selected element set, followed by an element plot.

Figures 3 to 5, same as for Figure 2.

AN
®
® ®
® &
b ®
® ®
® ®
| ®
AKX

Figure 1 - Initial node set and first execution of ENODE
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Figure 3- Execution of NELEM followed by ENODE
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This last plot, Figure 5, results in full round sections beneath the casks, and a portion of each cask above
the pad. And, the "growth" of this model was from within the cask circle. Hence, the initial nodes

selected were at (or very close to) the centerlines of the casks.
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Appendix MD-2

Cask/Embedment Structure Frequency

This Appendix presents a calculation for the approximate frequency of the cask/embedment structure
frequency. Then a calculation of Young's Modulus for use in the modeling of the casks on the pad is
presented. Reference numbers are for the references in the main calculation.

Revision reflects changes in rod length made in the —~001 calculation.
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This calculation is to compute the frequency of the cask/embedment structure frequency. A simplified
model of the system is shown in Figure 1 below. The cask is assumed to be rigid with the full mass
concentrated at the Center of Gravity of the cask, which is located 118.5 inches from the baseplate. The

baseplate is assumed to be rigid. The flexibility of the round anchor bars is the only contributor to the
frequency of the system.

MASS

CASK

AXIS OF BASEPLATE
ROTATION

iy

BOLT
<— SPRINGS

\ GROUND/PAD

Figure 1
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The bolt springs are 2 %2 inch diameter bars in series with the 5 V2 inch coupler. The stiffness of
the two components in series is: ks = 1.932 x 10° Ib/in (Ref. 6). The stiffness of each bolt spring
translated to a horizontal stiffness at the mass is:

where h is the height of the mass, i.e., 118.5 inches and x is the distance of the
spring from the neutral axis.

And, the system frequency is:

f=_1_ Zky
2n M

2 2
Zky =kg Z(%) =ks—zl—l)§— where the summation is over the X's, ie., the

distances from the neutral axis to the boit.

Therefore:

po L ’kSsz _ 1 ’kSsz _ 1 ’kstzg
2\ h>’M 2V M 2hn W
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Now locate the neutral axis of the anchor stud configuration:
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Plan Geometry of the Cask Anchor Studs
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Locate the neutral axis (Xna) by setting the bar tension and concrete compression forces equal.
Several iterations have been performed, which resulted in the Neutral Axis location as
demonstrated below:

Xyna=57.94 in

Thus, ©=35.02" =0.6112 Radians

Twelve (2 x 6) bars are in tension:

Tension force in the bars:

Py, min= 176.7 kips
Py, max = 235.6 kips

Use the average of these values for calculation: Say, Py, expeciea = 206.2 kips
Net tension force: T =2 x 6 x 206.2 = 2474.4 kip

Concrete compression force:

Since the bars are at a yield stress, use a "working stress" value for the concrete: Thus use
5.95/1.7 = 3.5 ksi for the bearing stress: ‘

Net compression force:
C =3.5R2(6—%sin29) =
= 3.5x70.752(0.61 12— %sin(2x35.02)j =2474.4 kip, versus 2474.4 kip, OK

Computing the summation of the x>

BOLT X x2
1 57.94 + 68.41 =126.35 15964
2 57.94 + 57.99 =115.93 13440
3 57.94 + 3875 = 96.69 9349
4 57.94 +1391 = 71.85 5162
5 57.94- 1391 = 44.03 1939
6 57.94 - 3875 = 19.19 368

2 =46222
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Now;

for L \/2(1.932x106 Y46222)(386.4)

=18.6 Hz, accounting for 2 bolts at each x.
(2)118.5)n 360000

Moving the Xya to the right say 10 inches to the right and re-computing the summation of the x?,
and re-computing the frequency.

BOLT X X

1 4794 + 68.41 =116.35 13537
2 47.94 + 5799 =105.93 11221
3 47.94 +38.75 = 86.69 7515
4 47.94 +1391 = 61.85 3825
5 47.94 - 1391 = 34.03 1158
6 47.94- 3875 = 9.19 84

2 =37340

Now;
6
f= ! \/ 2(1'932X10 X37340)(386'4) =16.7Hz, accounting for 2 bolts at each x
(2)(118.5)n 360000 S

An approximate frequency in the range of 16 to 18 Hz for the system is reasonable.
Now, using 16 Hz as a target frequency, compute the Young's Modulus required for a circular

cross section, 139.5 inches in diameter, with a 12 inch wall. It stands 118.5 inches high,

cantilevered from the surface of the pad, with a concentrated weight of 360,000 pounds at the
top.

3EI
T

wmd foL [ 1 [l
2 YM 2V D'W

. 2f7r=1ﬂ3f’lg

L'w

3EI
(2fn) = g 5

k
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(2fn)’ W =3Elg

3lg
Now,
3 3
(=M n(12)(139.5) _ 12.792 x 10° inches®
8 8
And,
2 3
o (2n(16))' (1 18.5)6 360000 _ ,+e000 psi
(3)(12.792x10°)(386.4)

A Young's Modulus of 409000 psi was used in the analysis. Taking this value and computing the
inertia with a little more accuracy:

Iz—é%(dﬁ - d{‘)=%((139.5+12)4 -(139.5-12)")=12.887 x 10° inches’

L ~1607Hz - Ok

\/ (3)(409000)(12.887 x 10°(386.4)
271

(118.5)°(360000)
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Originator:  S. C. Tumminelli
Date: May 25, 2001
Revised: November 30, 2001

Appendix MD-3

Boundary Condition Study

This Appendix presents a calculation that examines the affect of the boundary conditions on the rock
mass. It concludes that the boundary conditions used in the calculation lead to acceptably accurate

results.
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—
The purpose of this calculation is to assess the effect of the boundary conditions on the rock mass on the
computed responses. Or, put another way, to determine if the rock mass is large enough and its
boundaries far enough away from the pad, that the boundary conditions do not significantly affect the
results. In order to assess the affect of boundary conditions the vertical displacement constraint on the
sides of the rock mass was released, and the analyses were rerun. The new boundary conditions are
referred to here as U,x,z representing that only the x and z displacements at the edges of the rock mass
are constrained. In order to maintain equilibrium, all three displacements are constrained at the bottom
of the rock mass. Figures MD-3-1, -2 and -3 are the same views as shown in Figures 16, 17 and 18 of
the calculation. These show that the Uy is not constrained. The analyses with all three displacements
constrained, are referred to as U,x,y,z. These are the results computed in the calculation. If the boundary
conditions really effect the computed responses than the differences should be detected in the data
analyses that follow.

All differences were assessed using ratios of the U,x,z response + the U,x,y,z response. These are shown
in Tables MD-3.1 through MD-3.7. All responses computed were assessed. Thus, Tables MD-3.1 and
MD-3.4 assess maximum pad displacement response and pad displacement response beneath the
perimeter casks for the soft and hard rock models. Tables MD-3.2, 3.3, 3.5 and 3.6 assess pad stress
response for the soft and hard rock models. Table MD-3.7 assesses the rock stress response for both the
hard and soft rock models. All relative response ratios are computed to two decimal places.

A criterion of * 10% was selected as an acceptable assessment ratio, though the two analyses are
generally much closer than this. This level is considered to be within the tolerance of engineering .~
accuracy given the variability of the magnitude of the loads, the accuracy of the concrete Young’s
Modulus, and especially the fact that this is static simulation of a dynamic response.

Examining these Tables reveals the following:

* The hard rock analyses correlate more closely than the soft rock analyses.

* The displacements for the U,x,z analyses are generally higher than those from U,x,y,z.

* There are three outliers in Table MD-3.1 for the cask displacement comparisons. These three
outliers are all formed from exceedingly small displacements, probably on the order of the
convergence tolerance. This, together with the fact that the stresses are very well behaved, leads
to the conclusion that these are analytical anomalies and not real responses to be concerned
about.

o The pad stress results have no bias toward either the U,x,z or the U,x,y,z.

¢ The rock vertical stresses are very close and well behaved.

In order to better organize this data, Table MD ~ 3.0 was created from the data in Tables MD-3.1
through MD — 3.7. This Table shows all the response quantities and the number of response quantities

within £10%, +5% and +1%. These are the values in the numerator. The denominator is the total number
of responses.

In summary, this study demonstrates that the boundary conditions at the rock boundary do not have ¢
significant affect on the response quantities computed, and that the boundary conditions used in the —
analyses lead to reasonably accurate results.
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An examination of the differences for the very hard rock model is not necessary since the hard rock
model correlates very well, and the trend is-that the stiffer the rock, the better the correlation.

The detailed data for the Tables is provided in other Appendices as follows, (see also Appendix RL-2 for
the details of the force equilibrium comparisons):

e Table MD-3.1 see Appendices DN-3 and DN-4
e Tables MD-3.2 and 3.2 see Appendix SN-4
e Table MD-3.4 see Appendices DN-3 and DN-4
e Tables MD-3.5 and 3.6 see Appendix SN-4
e Table MD-3.7 see Appendix SN-5

A
Model Data, Boundary Conditions, Ux, Uz

Figure MD - 3 - 1 Isometric of Boundary Conditions on the Rock Mass
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Model Data, Boundary Conditions, Ux, Uz

Figure MD - 3 - 2 Boundary Conditions on the Rock Mass Looking Down

1

Model Data, Boundary Conditions, Ux, Uz

AN

Figure MD - 3 - 3 Boundary Conditions on the Rock Mass Looking from the Side
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Table MD - 3.0 — Quantification of Analysis Responses

Response Number of responses Number of responses Number of responses
within + 10% within + 5% within + 1%
Quantity
Soft Hard Soft Hard Soft Hard
Rock Rock Rock Rock Rock Rock
19 19 16 16 0 4
Bpad 19 19 19 19 19 19
15* 19 5 18 0 1
Ocask 19 19 19 19 19 19
38 38 36 38 12 33
Ox pad 38 38 38 38 38 38
38 38 32 38 S 27
Ozpad | 38 38 38 38 38 38
19 19 19 19 8 14
Oy rock 19 19 19 19 19 19

# One ratio is 11%, and 3 ratios are formed from using exceedingly small numbers, on the order of
0.001 inch.
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Table MD-3.1 - PAD RESPONSES - SOFT ROCK RESULTS - §

LS EQ Direction Shax Sax Ratio Scask Scask Ratio*
U,x,y,Z U,x,z X,2%y,z | Uxy,z U,x,z X,Z/X,y,Z
1 Gravity -0.0102 | -0.0110 1.08 -0.0259™ | -0.0265* 1.02
2 N 0.0584 0.0598 1.02 0.000451 | 0.00117 2.59
3 HE(1) | N32.93W | 0.0986 0.1012 1.03 0.0223 0.0239 1.07
4 HE(1) N45W 0.1006 0.1034 1.03 0.0271 0.0288 1.06
5 HE(1) | N57.07W | 0.0939 0.0968 1.03 0.0282 0.0299 1.06
6 HE(1) w 0.0467 0.0479 1.03 0.0133 0.0141 1.06
7 | HE(1)" N 0.0100 0.0105 1.05 -0.00736 | -0.00713 0.97
8 | HEQ1) w 0.00903 | 0.00935 1.04 -0.00352 | -0.00332 0.94
9 | HEG3) N -0.0138 | -0.0143 1.04 -0.0452 | -0.0457 1.01
10 | HE(3) w -0.0137 | -0.0146 1.07 -0.0438 | -0.0445 1.02
11 L(2) N 0.0488 0.0500 1.02 -0.00237 | -0.00174 0.73
12 L(2) N32.93W | 0.0818 0.0841 1.03 0.0149 0.0162 1.09
13 L(2) N45W 0.0832 0.0857 1.03 0.0186 0.0201 1.08
14 L(2) N57.07W | 0.0772 0.0796 1.03 0.0192 0.0207 1.08
15 L(2) W 0.0387 0.0397 1.03 0.00824 | 0.00892 1.08
16 L(2) N 0.0223 0.0228 1.02 -.000528 | -.000242 0.46
17 L(2) W 0.0176 0.0181 1.03 0.00401 | 0.00432 1.08
18 L(4) N 0.0255 0.0260 1.02 0.00271 | 0.00301 1.11
19 L4 W 0.0230 0.0235 1.02 0.00989 | 0.0103 1.04
# One ratio is 11%, and 3 ratios are formed from using exceedingly small numbers, on the order of

0.001 inch.

Load components marked with a * are combined using the 40-100-40 rule. All others are combined

using the 100-40-40 rule.
** Values range from -0.0259 to -0.0342 (Perimeter casks only)
++ Values range from -0.0265 to -0.0345 (Perimeter casks only)
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Table MD-3.2 - PAD RESPONSES - SOFT ROCK RESULTS - ox

Sheet 7 of 12

LS EQ Direction OX Max OX Max Ratio OX Min OX Min Ratio
U.x,y,2 U,x,z x2Z/xy,z | Uxy,z U,x,z X,2/X,¥,Z
1 Gravity 329 33.1 1.01 -63.0 -59.7 0.95
2 HE(1) N 45.6 44 4 0.97 -106.7 -106.4 1.00
3 HE(1) | N32.93W 144.4 1453 1.01 -271.1 -268.9 0.99
4 HE(1) N45W 192.1 1923 1.00 -321.5 -318.6 0.99
5 HE(1) | N57.07W 233.9 233.7 1.00 -359.5 -356.1 0.99
6 HE(1) W 260.7 260.2 1.00 -404.7 -392.4 0.97
7 | HEQ) N 19.5 19.0 0.97 -44.3 -44.0 0.99
8 | HEQ) W 120.6 120.6 1.00 -179.6 -174.0 0.97
9 | HEG3)' N 61.9 62.3 1.01 -117.3 -114.1 0.97
10 | HEQ3) w 82.5 84.2 1.02 -248.4 -235.8 0.95
11 L(2) N 43.6 42.5 0.97 -93.9 -93.6 1.00
12 L(2) N32.93W 136.7 137.2 1.00 -254.7 -252.6 0.99
13 1(2) N45W 183.3 183.5 1.00 -302.3 -299.6 0.99
14 L(2) | N57.07W 223.2 223.0 1.00 -338.0 -334.9 0.99
15 L(2) w 253.7 252.9 1.00 -378.8 -367.4 0.97
16 | L) N 20.1 19.6 0.98 -39.1 -38.9 0.99
17 12) W 117.4 116.9 1.00 -169.5 -164.6 0.97
18 | L@ N 19.1 18.6 0.97 -33.7 -33.6 1.00
19 | L@y W 108.4 107.8 0.99 -1594 -157.1 0.99

* Load components marked with a * are combined using the 40-100-40 rule. All others are combined

using the 100-40-40 rule.
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Sheet 8§ of 12

LS EQ Direction O7 Max Oz Max Ratio O7 Min O7 Min Ratio
U,x,y,z U,x,z X2%y,2 | Ugxy,z U,X,zZ X,Z/X,y,z
1 4 Gravity 235 23.7 1.01 -55.2 -53.7 0.97
2 HE(1) N 270.0 269.4 1.00 -404.1 -394.9 0.98
3 HE(1) | N32.93wW 2349 2334 0.99 -409.6 -399.1 0.97
4 HE(1) N45W 208.7 206.8 0.99 -378.8 -368.1 0.97
5 HE(1) | N57.07W 175.9 173.7 0.99 -329.5 -319.4 0.97
6 HE(1) W 61.8 62.4 1.01 -134.7 -127.3 0.95
7 | HE() N 129.2 128.9 1.00 -178.9 -174.7 0.98
8 | HE(1) W 279 28.1 1.01 -60.6 -57.0 0.94
9 HE(3)" N 83.4 87.3 1.05 -205.7 -197.3 0.96
10 | HEG3)" W 59.6 60.3 1.01 -108.4 -105.8 0.98
11 L(2) N 260.5 2599 1.00 -380.7 -372.2 0.98
12 L(2) N32.93W 226.6 225.1 0.99 -383.5 -373.8 0.97
13 L(2) N45wW 200.6 198.7 0.99 -353.7 -343.9 0.97
14 L(2) N57.07W 167.5 165.3 0.99 -306.8 -297.4 0.97
15 L(2) w 56.5 57.0 1.01 -122.8 -116.0 0.94
16 L) N 119.5 119.2 1.00 -172.0 -168.2 0.98
17 L(2) W 24.1 243 1.01 -53.0 -50.1 0.95
18 L(4)" N 112.3 112.0 1.00 -161.8 -158.4 0.98
19 | L@’ W 22.0 22.3 1.01 -48.8 -46.1 0.94

* Load components marked with a * are combined using the 40-100-40 rule. All others are combined

using the 100-40-40 rule.
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Table MD-3.4 - PAD RESPONSES - HARD ROCK RESULTS - 8

LS EQ Direction OMax OMax RATIO Ocask Ocask RATIO
U.X,y,Z Uxz | xy%yx | Uxyz Ux,z | Xy/xyx
1 Gravity | -.000945 | -.001015 | 1.07 | -.00296" |-.00300"" | 1.01
2 | HE(D) N 0.0266 | 0.0267 1.00 | 0.00488 | 0.00494 1.01
3 | HE(1) | N32.93W | 0.0452 | 0.0455 1.01 0.0154 | 0.0156 1.01
4 | HE(1) | N45wW 0.0462 | 0.0465 1.01 0.0179 | 0.0181 1.01
5 | HE(1) | N57.07W | 0.0428 | 0.0432 1.01 0.0186 | 0.0188 1.01
6 | HE(1) W 0.0315 | 0.0317 1.01 0.0145 | 0.0146 1.01
7 | HEQ)' N 0.00472 | 0.00475 1.01 | -.000299 | -.000279 | 0.93
8 | HE(1)" W 0.00650 | 0.00655 1.01 0.00156 | 0.00159 1.02
9 | HE(3) N -0.00110 | -0.00115 | 1.05 | -0.00507 | -0.00511 1.00
10 | HE@3) N -0.00117 | -0.00125 | 1.07 | -0.00499 | -0.00504 | 1.01
11 | LQ) N 0.0224 | 0.0225 1.00 | 0.00355 | 0.00359 1.01
12 | 1(2) | N32.93W | 0.0370 | 0.0373 1.01 0.0114 | 0.0115 1.01
13 | LQ) N45W 0.0376 | 0.0379 1.01 0.0133 | 0.0135 1.02
14 | L) | N57.07W | 0.0347 | 0.0350 1.01 0.0137 | 0.0139 1.01
15 | LQ) W 0.0238 | 0.0240 1.01 0.00990 | 0.01002 1.01
16 | L) N 0.0102 | 0.0102 1.00 | 0.00167 | 0.00169 1.01
17 | L) W 0.0103 | 0.0104 1.01 0.00435 | 0.00440 1.01
18 | L&) N 0.0113 | 0.0113 1.00 | 0.00254 | 0.00256 1.01
19 | L&) W 0.0142 | 0.0143 1.01 0.00746 | 0.00753 1.01

* Load components marked with a * are combined using the 40-100-40 rule. All others are combined

using the 100-40-40 rule.
** Values range from -0.00296 to -0.00372 (Perimeter casks only)
++ Values range from -0.00300 to -0.00375 (Perimeter casks only)
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LS EQ Direction OX Max OX Max RATIO OX Min OX Min RATIO
U,x,y,z U,x,z X, ¥/X,¥,X U.x,y,z U,x,z X,Y/X,¥,X
1 { Gravity 16.2 16.2 1.00 -20.3 -20.1 0.99
2 | HEQ) N 51.3 51.3 1.00 -79.4 -79.4 1.00
3 | HE(l) | N32.93W | 702 70.1 1.00 -131.9 | -132.0 1.00
4 | HE(1) | N45W 81.0 81.0 1.00 -177.1 -177.2 1.00
5 | HE(1) | N57.07W | 892 89.2 1.00 2104 | -2105 1.00
6 | HE(1) W 93.7 93.6 1.00 2443 | 2444 1.00
7 | HEQ1)" N 19.5 19.5 1.00 -29.4 -29.4 1.00
8 | HE(1) w 38.7 38.6 1.00 -86.2 -86.3 1.00
9 | HE®3) N 40.3 40.3 1.00 -43.6 -43.1 0.99
10 | HE(3) W 62.4 62.4 1.00 713 -70.9 0.99
11 | L@) N 42.6 42.7 1.00 -68.9 -68.8 1.00
12 | L) | N3293W | 617 61.7 1.00 -1108 | -1109 1.00
13 | LQ) N45W 71.1 71.1 1.00 -150.6 | -150.8 1.00
14 | L) | N57.07W | 782 78.2 1.00 -180.7 | -180.9 1.00
15 | L©2) w 82.1 82.1 1.00 209.8 | -209.8 1.00
16 | LQ2) N 167 16.8 1.01 -28.3 282 0.99
17 | L2 W 33.4 33.4 1.00 -86.6 -86.7 1.00
18 | L&) N 15.5 15.5 1.00 -25.1 -25.1 1.00
19 | L@ W 28.1 28.1 1.00 -80.8 -80.9 1.00

* Load components marked with a * are combined using the 40-100-40 rule.
using the 100-40-40 rule.

All others are combined
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Table MD-3.6 - PAD RESPONSES - HARD ROCK RESULTS - o7

Sheet 11 of 12

LS EQ Direction O7 Max 07 Max RATIO Oz Min OZ Min RATIO
U,X,y,Z U.x,z xy/xy,x | Uxy,z U,x,z X,¥/X,¥,X
1 Gravity 9.08 9.28 1.02 -18.8 -18.5 0.98
2 | HEQ) N 75.0 75.6 1.01 1957 | -195.7 1.00
3 | HE(l) | N32.93W | 70.8 71.0 1.00 -167.6 | -167.7 1.00
4 | HE(1) | N45W 62.8 62.7 1.00 1375 | -1376 1.00
5 | HE(1) | N57.07W | 597 59.6 1.00 -1035 | -103.5 1.00
6 | HE(1) W 51.7 51.7 1.00 -76.7 -76.7 1.00
7 | HEQD)' N 31.3 31.4 1.00 -56.5 -56.1 0.99
8 | HEQ1)' W 18.6 18.7 1.01 -31.3 -31.2 1.00
9 | HE®3)" N 36.9 37.2 1.01 779 77.2 0.99
10 | HEQ3) W 27.2 27.5 1.01 -43.1 -42.6 0.99
11 | LEQ) N 62.5 63.0 1.01 -166.1 | -166.1 1.00
12 | L) | N3293wW | 597 59.9 1.00 1472 | -1472 1.00
13 | LQ) N45W 54.2 54.2 1.00 1219 | -121.9 1.00
14 | L2 | N57.07W | 514 51.4 1.00 -93.0 -93.1 1.00
15 | L) W 41.0 41.2 1.00 -68.1 -68.0 1.00
16 | L) N 24.9 24.9 1.00 -70.0 -70.0 1.00
17 | L) W 16.4 16.5 1.01 279 -27.9 1.00
18 | L&) N 232 23.2 1.00 -65.9 -65.9 1.00
19 | L@y W 16.4 16.4 1.00 -23.1 -23.1 1.00

* Load components marked with a * are combined using the 40-100-40 rule.
using the 100-40-40 rule.

All others are combined
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Table MD-3.7 - ROCK RESPONSES - STRESS RESULTS - oy

Sheet 12 of 12

LS EQ Direction SOFT ROCK HARD ROCK
s T Oy Max Oy Max RATIO Oy Max Oy Max RATIO
f’jf-:’:':f'f"_ e U,x,y,z U,x,z Xy/%y.X | Uxy,z U,x,z X,y/X,y,X

1 Gravity | -1572 | -15.79 1.00 1632 | -16.34 1.00
2 | HE1) N -18.25 | -18.25 1.00 2038 | -20.57 1.01
3 | HE(1) | N32.93W | -21.72 | -21.66 1.00 2506 | -25.04 1.00
4 | HEQ1) | N45W 2420 | -24.06 0.99 27.92 | -27.90 1.00
5 | HE(1) | N57.07W | -2636 | -26.19 0.99 3061 | -30.59 1.00
6 | HEQ) W -29.31 -29.12 0.99 3428 | -34.26 1.00
7 | HE(D) N -8.77 -8.60 0.98 -9.60 -9.69 1.01
8 | HE1) W -13.39 | -13.31 0.99 -1539 | -15.39 1.00
9 | HE(3) N -28.94 | -29.06 1.00 30.10 | -30.13 1.00
10 | HE3)" W -32.05 | -31.88 0.99 3413 | -34.11 1.00
11| L) N -16.65 | -16.65 1.00 -17.93 | -18.13 1.01
12 | L2) | N32.93W | -19.61 -19.68 1.00 2238 | -2236 1.00
13 | L) N45W 21.78 | -21.65 0.99 2493 | -2491 1.00
14 | L) | N57.07W | -23.71 -23.56 0.99 2735 | -27.34 1.00
15 | L2 w 2632 | -26.15 0.99 -30.55 | -30.53 1.00
16 | L) N 717 717 1.00 -7.16 -7.27 1.02
17 | L) W -10.95 | -10.87 0.99 1264 | -12.63 1.00
18 | L4 N -6.63 -6.63 1.00 -6.11 -6.17 1.01
19 | L& W -9.44 -9.38 0.99 1093 | -10.92 1.00

* Load components marked with a * are combined using the 40-100-40 rule. All others are combined

using the 100-40-40 rule.
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Appendix MD-4

This Appendix presents the pad strips and sections, called lines, for the pad. The internal forces and
moments are computed at these locations. The plots are followed by the ANSYS input file that created
them. This file is a modification of the file used to compute the forces in Appendices FC-1 and FC-2.
The file begins on page 35.
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The following ANSYS file was used to create the plots:

/comn,

/COM This is the load results processor modified to make
/com plots of the strips.

/ com

/com, This routine processes load results data for the
/com, evaluation of pad internal forces and moments
/com

/com, Soft Rock Load Step Results

/com

/com
/Com (R E RS R R R R R SRR R EE R R RS R R R R R R R R R E R E R R R R R R R R E N R R EE R R LR REEEREEEE R

/com IR RS SR RS S SRR R SRR R R R R R R R R R R R R R E R R R R R R R R E R R E R R S R R R R R R R R RS
/com I EE A E R E R EEE RS SRR SRR R R EEE R R E R R R R RS R R EE R R EEEREREEEEEREEREEREREEREXEX
/com AR R SR E RS S SR RN SRR R R R R R RS R R R R R R R E R R R R R E R R E R EREREE S EEEEREEREEEEREEEEEXERE R
/com LA SRR R E RS S SRR EEEERREEEEEERREEEE SRS SR ERERERXEREEEEREERESEREEEZEEEEREEEEEEEEERE]
/COm RS S SR E RS SRS RE R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R LR R EEE R E R R R TR R
/com

/com Fhkhkkhkkkkkhkkrkkkkhxhkxhkxx* Soft Rock Resulbg ****rkdkxdkkhkhkhdhdbrdrhdrdkhxkwr
/com

/file,dcslabs?2

resume

/HEADER, ON, OFF, OFF, OFF, ON, OFF

/postl

/show, jpeg

eall

nall

/RGB, INDEX, 100,100,100, ©

/RGB, INDEX, 80, 80, 80,13

/RGB, INDEX, 60, 60, 60,14

/RGB, INDEX, 0, 0, 0,15

eplo

/com

/Com (ISR AR R AE RS S ESEEEEREREEEENESEREESEEEESEERESRERRESEREZREEREEREERREEREIEEEREEREREEXERE XS
/Com [E R E R A SRR R R R R RS R R R R R R R R S R R R R R R E R E R EEREEEEE R REEREEEEEREEREREEREEEEEEEEEEEEE AR
/COm [ E R A EEREEEEEEEREEREERS S EREE X R LOAD CASE 2 IR SRR R EEREREEREE ERE RS EREREEREEEEEREEEEER]
set,2

/COM

/COM SECTION THE PAD IN TO 4 NORTH-SOUTH Z-DIRECTION STRIPS

/com

/com Select all nodes in pad only

/com

esel, type,1

nelem

/title, Full Pad

eplo

/dist, ,user

/focus, ,user

/com

/com select strip Z direction x = -102 to 102 Lines A to B
/com

nsel,r,loc,x,-102.1,102.1

enode, 1

/title,Pad Strip A-B - Line 10
eplo
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/com

/com internal forces at 2
/com
nsel,r,loc,z,221.9,222.1
spoint,,0,-45.0,222.0

fsum

nelem

/com

/com internal forces at %
/com
nsel,r,loc,z,-1038.1,162.1
enode, 1

/title,Pad Strip A-B - Line 9

eplo

nsel,r,loc,z,161.9,162.1
spoint,,0,-45.0,162.0

fsum

nelem

/com

/com internal forces at Z = 102.0 LINE 8
/com

nsel,r,loc,z,-1038.1,102.1

enode, 1

/title,Pad Strip A-B - Line 8

eplo

nsel,r,loc,z,101.9,102.1
spoint,,0,-45.0,102.0

fsum

nelem

/com

/com internal forces at Z = -102.0 LINE 7
/com

nsel,r,loc,z,-1038.1,-101.9

enode, 1

/title,Pad Strip A-B - Line 7

eplo

nsel,r,loc,z,-101.9,-102.1
spoint,,0,-45.0,-102.0

fsum

nelem

/com

/com internal forces at Z = -306.0 LINE 6
/com

nsel,r,loc,z,-1038.1,-305.9

enode, 1

/title,Pad Strip A-B - Line 6

eplo

nsel,r,loc,z,-305.9,-306.1
spoint,,0,-45.0,-306.0

fsum

nelem

/com

/com internal forces at Z = -510.0LINE 5
/com

nsel,r,loc,z,-1038.1,-509.9

enode, 1

/title,Pad Strip A-B - Line 5

1f

222.0 LINE 10

162.0 LINE 9
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eplo

nsel,r,loc,z,-509.9,-510.1
spoint,,0,-45.0,-510.0

fsum

nelem

/com

/com internal forces at Z = -714.0LINE 4
/com

nsel,r,loc,z,-1038.1,-713.9

enode, 1

/title,Pad Strip A-B - Line 4

eplo

nsel,r,loc,z,-713.9,-714.1
spoint,,0,-45.0,-714.0

fsum

nelem

/com

/com internal forces at Z = -918.0LINE 3
/com

nsel,r,loc,z,-1038.1,-917.9

enode, 1

/title,Pad Strip A-B - Line 3

eplo

nsel,r,loc,z,-917.9,-918.1
spoint,,0,-45.0,-918.0

fsum

nelem

/com

/com internal forces at Z = -978.0LINE 2
/com

nsel,r,loc,z,-1038.1,-977.9

enode, 1

/title,Pad Strip A-B - Line 2, Line 1 on far side
eplo

nsel,r,loc,z,-977.9,-978.1

spoint, ,0,-45.0,-978.0

fsum

nelem

/com

/com internal forces at Z = -1038.0 LINE 1
/com

nsel,r,loc,z,-1037.9,-1038.1

spoint, ,0,-45.0,-1038.0

fsum

/com next strip x = 102 to 306 Lines B to C
/com

/com Select all nodes in pad only
/com

esel, type, 1

nelem

eplo

/com

/com select strip Z direction
/com

nsel,r,loc,x,101.9,306.1

enode, 1

/title,Pad Strip B-C - Line 10
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eplo

/com

/com internal forces at 2
/com
nsel,r,loc,z,221.9,222.1
spoint,,204.0,-45.0,222.0
fsum

nelem

/com

/com internal forces at Z
/com
nsel,r,loc,z,-1038.1,162.1
enode, 1

/title,Pad Strip B-C - Line 9

/com

eplo
nsel,r,loc,z,161.9,162.1
spoint,,204.0,-45.0,162.0
fsum

nelem

/com

/com internal forces at 2
/com
nsel,r,loc,z,-1038.1,102.1
enode, 1

/title,Pad Strip B-C - Line 8

eplo
nsel,r,loc,z,101.9,102.1
spoint,,204.0,-45.0,102.0
fsum

nelem

/com

/com internal forces at Z
/com
nsel,r,loc,z,-1038.1,-101.9
enode, 1

/title,Pad Strip B-C - Line 7

eplo
nsel,r,loc,z,-101.9,-102.1
spoint,,204.0,-45.0,-102.0
fsum

nelem

/com

-4 to Calculation PGE-009-CALC-003

222.0 LINE 10

162.0 LINE 9

102.0 LINE 8

-102.0 LINE 7

/com internal forces at Z = -306.0LINE 6

/com
nsel,r,loc,z,-1038.1,-305.9
enode, 1

/title,Pad Strip B-C - Line 6

eplo
nsel,r,loc,z,-305.9,-306.1
spoint,,204.0,-45.0,-306.0
fsum

nelem

/com

/com internal forces at Z
/com
nsel,r,loc,z,-1038.1,-509.9

-510.0 LINE 5

Sheet 38 of 51
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enode, 1

/title, Pad Strip B-C - Line 5

eplo

nsel,r,loc,z,-509.9,-510.1

spoint, ,204.0,-45.0,-510.0

fsum

nelem

/com

/com internal forces at Z = -714.0LINE 4
/com

nsel,r,loc,z,-1038.1,-713.9

enode, 1

/title,Pad Strip B-C - Line 4

eplo

nsel,r,loc,z,-713.9,-714.0

spoint, ,204.0,-45.0,-714.0

fsum

nelem

/com

/com 1internal forces at Z = -918.0LINE 3
/com

nsel,r,loc,z,-1038.1,-917.9

enode, 1

/title,Pad Strip B-C - Line 3

eplo

nsel,r,loc,z,-917.9,-918.1
spoint,,204.0,-45.0,-918.0

fsum

nelem

/com

/com internal forces at Z = -978.0LINE 2
/com

nsel,r,loc,z,-1038.1,-977.9

enode, 1

/title,Pad Strip B-C - Line 2, Line 1 on far side
eplo

nsel,r,loc,z,-977.9,-978.1
spoint,,204.0,-45.0,-978.0

fsum

nelem

/com

/com internal forces at Z = -1038.0 LINE 1
/com

nsel,r,loc,z,-1037.9,-1038.1
spoint,,204.0,-45.0,-1038.0

fsum

/com next strip x = 306 to 510 Lines C to D
/com

/com Select all nodes in pad only

/com

esel, type, 1

nelem

eplo

/com

/com select strip Z direction

/com

nsel,r,loc,x,305.9,510.1
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enode, 1

/title,Pad Strip C-D - Line 10
eplo

/com

/com internal forces at Z
/com
nsel,r,loc,z,221.9,222.1
spoint,,408.0,-45.0,222.0
fsum

nelem

/com

/com internal forces at Z
/com
nsel,r,loc,z,-1038.1,162.1
enode, 1

/title,Pad Strip C-D - Line 9

eplo

-nsel,r,loc,z,161.9,162.1

spoint, ,408.0,-45.0,162.0

fsum

nelem

/com

/com internal forces at Z = 102.0 LINE 8
/com

nsel,r,loc,z,-1038.1,102.1

enode, 1 .

/title,Pad Strip C-D - Line 8

eplo

nsel,r,loc,z,101.9,102.1

spoint, ,408.0,-45.0,102.0

fsum

nelem

/com

/com internal forces at Z = -102.0LINE 7
/com

nsel,r,loc,z,-1038.1,-101.9

enode, 1

/title,Pad Strip C-D - Line 7

eplo

nsel,r,loc,z,-101.9,-102.1
spoint,,408.0,-45.0,-102.0

fsum

nelem

/com

/com internal forces at Z = -306.0LINE 6
/com

nsel,r,loc,z,-1038.1,-305.9

enode, 1

/title, Pad Strip C-D - Line 6

eplo

nsel,r,loc,z,-305.9,-306.1
spoint,,408.0,-45.0,-306.0

fsum

nelem

/com

/com internal forces at Z = -510.0LINE 5
/com

222.0 LINE 10

]

1]

162.0 LINE 9
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nsel,r,loc,z,-1038.1,-509.9

enode, 1

/title,Pad Strip C-D - Line 5

eplo

nsel,r,loc,z,-509.9,-510.1
spoint,,408.0,-45.0,-510.0

fsum

nelem

/com

/com internal forces at Z = -714.0 LINE 4
/com

nsel,r,loc,z,-1038.1,-713.9

enode, 1

/title,Pad Strip C-D - Line 4

eplo

nsel,r,loc,z,-713.9,-714.1
spoint,,408.0,-45.0,-714.0

fsum

nelem

/com

/com internal forces at Z = -918.0LINE 3
/com

nsel,r,loc,z,-1038.1,-917.9

enode, 1

/title,Pad Strip C-D - Line 3

eplo

nsel,r,loc,z,-917.9,-918.1
spoint,,408.0,-45.0,-918.0

fsum

nelem

/com

/com internal forces at Z = -978.0LINE 2
/com

nsel,r,loc,z,-1038.1,-977.9

enode, 1

/title,Pad Strip C-D - Line 2, Line 1 on far side
eplo

nsel,r,loc,z,-977.9,-978.1
spoint,,408.0,-45.0,-978.0

fsum

nelem

/com

/com internal forces at Z = -1038.0 LINE 1
/com

nsel,r,loc,z,-1037.9,-1038.1

spoint, ,408.0,-45.0,-1038.0

fsum

/com next strip x = 510 to 714 Lines D to E
/com

/com Select all nodes in pad only

/com

esel, type, 1

nelem

eplo

/com

/com select strip Z direction

/com
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nsel,r,loc,x,509.9,714.1
enode, 1

/title,Pad Strip D-E - Line 10
eplo

/com

/com internal forces at Z
/com
nsel,r,loc,z,221.9,222.1
spoint, ,612.0,-45.0,222.0
fsum

nelem

/com

/com internal forces at Z
/com
nsel,r,loc,z,-1038.1,162.1
enode, 1

/title,Pad Strip D-E - Line 9

eplo

nsel,r,loc,z,161.9,162.1
Spoint,,612.0,-45.0,162.0

fsum

nelem

/com

/com internal forces at Z = 102.0 LINE 8
/com

nsel,r,loc,z,-1038.1,102.1

enode, 1

/title,Pad Strip D-E - Line 8

eplo

nsel,r,loc,z,101.9,102.1

spoint, ,612.0,-45.0,102.0

fsum

nelem

/com

/com internal forces at Z = -102.0 LINE 7
/com

nsel,r,loc,z,-1038.1,-101.9

enode, 1

/title,Pad Strip D-E - Line 7

eplo

nsel,r,loc,z,-101.9,-102.1
spoint,,612.0,-45.0,-102.0

fsum

nelem

/com

/com internal forces at Z = -306.0LINE &
/com

nsel,r,loc,z,-1038.1,-305.9

enode, 1

/title,Pad Strip D-E - Line 6

eplo

nsel,r,loc,z,-305.9,-306.1

spoint, ,612.0,-45.0,-306.0

fsum

nelem

/com

/com internal forces at Z = -510.0LINE 5

222.0 LINE 10

162.0 LINE 9

il
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/com
nsel,r,loc,z,-1038.1,-509.9
enode, 1

/title,Pad Strip D-E - Line 5
eplo

nsel,r,loc,z,-509.9,-510.1
spoint,,612.0,-45.0,-510.0

fsum

nelem

/com

/com 1internal forces at Z = -714.0LINE 4
/com

nsel,r,loc,z,-1038.1,-713.9

enode, 1

/title,Pad Strip D-E - Line 4

eplo

nsel,r,loc,z,-713.9,-714.1

spoint, ,612.0,-45.0,-714.0

fsum

nelem

/com

/com internal forces at Z = -918.0 LINE 3
/com

nsel,r,loc,z,-1038.1,-917.9

encde, 1

/title,Pad Strip D-E - Line 3

eplo

nsel,r,loc,z,-917.9,-918.1
spoint,,612.0,-45.0,-918.0

fsum

nelem

/com

/com internal forces at Z = -978.0LINE 2
/com

nsel,r,loc,z,-1038.1,-977.9

enode, 1

/title,Pad Strip D-E - Line 2, Line 1 on far side
eplo

nsel,r,loc,z,-977.9,-978.1
spoint,,612.0,-45.0,-978.0

fsum

nelem

/com

/com intermal forces at Z = -1038.0 LINE 1
/com

nsel,r,loc,z,-1037.9,-1038.1
spoint,,612.0,-45.0,-1038.0

fsum
/Com TR R E R RS E R R R E R E R R R R R S R R R R R R R R R R R R R R EE R PR EE R SRR EE SRR RS SRS RN R RS R SRR RS R SR

/Com IR R R R R R R R R R R R R R E R EE R R AR R R R R RS RS R AR R R R AR R R R R R R RESEEEEREEEEES]

/com

/COM SECTION THE PAD IN TO 7 EAST-WEST X-DIRECTION STRIPS
/COM

/com Select all nodes in pad only

/com

esel, type, 1
nelem
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eplo

/com

/com select strip x directio
/com
nsel,r,loc,z,-1038.1,-917.9
enode, 1

/title,Pad Strip 1-3 - Line E
eplo

/com

/com internal forces at x
/com
nsel,r,loc,x,713.9,714.1
spoint,,714.0,-45.0,-978.0
fsum

nelem

/com

/com internal forces at x =
/com
nsel,r,loc,x,-102.1,510.1
enode, 1

/title,Pad Strip 1-3 - Line D
eplo

nsel,r,loc,x,509.9,510.1
spoint,,510.0,-45.0,-978.0
fsum

nelem

/com

It

n z

714 .

510

0

.0

-1038 to

LINE E

LINE D

/com internal forces at x = 306.0 LINE C

/com
nsel,r,loc,x,-102.1,306.1
enode, 1

/title,Pad Strip 1-3 - Line C
eplo
nsel,r,loc,x%x,305.9,306.1
spoint,,306.0,-45.0,-978.0
fsum

nelem

/com

/com internal forces at x =
/com
nsel,r,loc,x,-102.1,102.1
enode, 1

102.0 LINE B

INC. " Appendix MD-4 to Calculation PGE-009-CALC-003

-918 Lines 1 to 3

/title,Pad Strip 1-3 - Line B, Line A on far side

eplo
nsel,r,loc,x,101.9,102.1
spoint,,102.0,-45.0,-978.0
fsum

nelem

/com

/com internal forces at x =
/com
nsel,r,loc,x,-102.1,-101.9
spoint,,-102.0,-45.0,-978.0
fsum

nelem

/conm

/com mnext strip z = -918 to

-102.0LINE A

-714 Lines 3 to 4
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/com

/com

/com Select all nodes in pad only

/com

esel, type, 1

nelem

eplo

/com

/com select strip x direction z = -918 to -714
/com

nsel,r,loc,z,+~918.1,-713.9

enode, 1

/title,Pad Strip 3-4 - Line E

eplo

/com _

/com internal forces at x = 714.0 LINE E
/com

nsel,r,loc,x,713.9,714.1
spoint,,714.0,-45.0,-816.0

fsum

nelem

/com

/com internal forces at x = 510.0 LINE D
/com

nsel,r,loc,x,~-102.1,510.1

enode, 1

/title,Pad Strip 3-4 - Line D

eplo

nsel,r,loc,x,509.9,510.1

spoint, ,510.0,-45.0,-816.0

fsum

nelem

/com

/com internal forces at x = 306.0 LINE C
/com

nsel,r,loc,x,-102.1,306.1

enode, 1

/title,Pad Strip 3-4 - Line C

eplo

nsel,r,loc,x,305.9,306.1
spoint,,306.0,-45.0,-816.0

fsum

nelem

/com

/com internal forces at x = 102.0 LINE B
/com

nsel,r,loc,x,-102.1,102.1

enode, 1

/title,Pad Strip 3-4 - Line B, Line A on far side
eplo

nsel,r,loc,x,101.9,102.1
spoint,,102.0,-45.0,-816.0

fsum

nelem

/com

/com intermal forces at x = -102.0LINE A
/com



nsel,r,loc,x,-102.1,-101.9
spoint,,—102.0,—45.0,—816.0
fsum

nelem

/com

/com mnext strip z = -714 to
/com

/com

/com Select all nodes in pad only

/com

esel, type, 1

nelem

eplo

/com

/com select strip x directio
/com
nsel,r,loc,z,-714.1,-509.9
enode, 1

/title,Pad Strip 4-5 - Line E
eplo

/com

/com internal forces at x =
/com
nsel,r,loc,x,713.9,714.1
spoint,,714.0,—45.0,—612.0
fsum

nelem

/com

/com internal forces at x
/com
nsel,r,loc,x,-102.1,510.1
enode, 1

/title,Pad Strip 4-5 - Line D
eplo

nsel,r,loc,x,509.9,510.1
spoint,,510.0,—45.0,—612.0
fsum

nelem

/com

]
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-510 Lines 4 to 5

n z

714.

510.

-714 to -510

LINE E

LINE D

/com internal forces at x = 306.0 LINE C

/com
nsel,r,loc,x,-102.1,306.1
enode, 1

/title,Pad Strip 4-5 - Line C
eplo

nsel,r,loc,x,305.9,306.1
spoint,,306.0,-45.0,-612.0
fsum

nelem

/com

/com internal forces at x = 102.0 LINE B

/com
nsel,r,loc,x,-102.1,102.1
enode, 1

/title,Pad Strip 4-5 - Line B, Line A on far side

eplo
nsel,r,loc,x,101.9,102.1
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spoint,,102.0,-45.0,-612.0

fsum

nelem

/com

/com internal forces at x = -102.0LINE A
/com

nsel,r,loc,x,-102.1,-101.9
spoint,,-102.0,-45.0,-612.0

fsum

nelem

/com

/com next strip z = -510 to -306 Lines 5 to 6
/com

/com

/com Select all nodes in pad only

/com

esel, type, 1

~nelem

eplo

/com

/com select strip x direction z
/com

nsel,r,loc,z,-510.1,-305.9
enode, 1

/title,Pad Strip 5-6 - Line E
eplo

/com

/com internal forces at x = 714.0 LINE E
/com

nsel,r,loc,x,713.9,714.1
spoint,,714.0,-45.0,-408.0

fsum

nelem

/com

/com internal forces at x = 510.0 LINE D
/com

nsel,r,loc,x,-102.1,510.1

enode, 1

/title,Pad Strip 5-6 - Line D

eplo

nsel,r,loc,x,509.9,510.1

spoint, ,510.0,-45.0,-408.0

fsum

nelem

/com

/com internal forces at x = 306.0 LINE C
/com

nsel,r,loc,x,-102.1,306.1

enode, 1

/title,Pad Strip 5-6 - Line C

eplo

nsel,r,loc,x,305.9,306.1

gpoint, ,306.0,-45.0,-408.0

fsum

nelem

/com

/com internal forces at x = 102.0 LINE B

-510 to -306
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/com

nsel,r,loc,x,-102.1,102.1

enode, 1

/title,Pad Strip 5-6 - Line B, Line A on far side
eplo

nsel,r,loc,x,101.9,102.1
spoint,,102.0,-45.0,-408.0

fsum

nelem

/com

/com internal forces at x = -102.0 LINE A
/com

nsel,r,loc,x,-102.1,-101.9
spoint,,-102.0,-45.0,-408.0

fsum

nelem

/com

/com next strip z = -306 to -102 Lines 6 to 7
/com

/com

/com Select all nodes in pad only

/com

esel, type, 1

nelem

eplo

/com

/com select strip x direction z
/com

nsel,r,loc,z,-306.1,-101.9
enode, 1

/title,Pad Strip 6-7 - Line E
eplo

/com

/com internal forces at x = 714.0 LINE E
/com
nsel,r,loc,x,713.9,714.1
spoint,,714.0,-45.0,-204.0
fsum

nelem

/com

/com internal forces at x
/com
nsel,r,loc,x,-102.1,510.1
enode, 1

/title,Pad Strip 6-7 - Line D

eplo

nsel,r,loc,x,509.9,510.1
spoint,,510.0,-45.0,-204.0

fsum

nelem

/com

/com internal forces at x = 306.0 LINE C
/com

nsel,r,loc,x,-102.1,306.1

enode, 1

/title,Pad Strip 6-7 - Line C

eplo

-306 to -102

It

510.0 LINE D
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nsel,r,loc,x,305.9,306.1

spoint, ,306.0,-45.0,-204.0

fsum

nelem

/com

/com internal forces at x = 102.0 LINE B

/com

nsel,r,loc,x,-102.1,102.1

enode, 1

/title,Pad Strip 6-7 - Line B, Line A on far side
eplo ’
nsel,r,loc,x,101.9,102.1

spoint, ,102.0,-45.0,-204.0

fsum

nelem

/com

/com internal forces at x = -102.0LINE A

/com

nsel,r,loc,x,-102.1,-101.9
spoint,,-102.0,-45.0,-204.0

fsum

nelem

/com

/com next strip z = -102 to 102 Lines 7 to 8
/com

/com

/com Select all nodes in pad only

/com

esel, type, 1

nelem

eplo

/com

/com select strip x direction z
/com
nsel,r,loc,z,-102.1,102.1
enode, 1

/title,Pad Strip 7-8 - Line E
eplo

/com

/com internal forces at x = 714.0 LINE E
/com

nsel,r,loc,x,713.9,714.1
spoint,,714.0,-45.0,0.0

fsum

nelem

/com

/com internal forces at x = 510.0 LINE D
/com

nsel,r,loc,x,-102.1,510.1

enode, 1

/title,Pad Strip 7-8 - Line D

eplo

nsel,r,loc,x,509.9,510.1

spoint, ,510.0,-45.0,0.0

fsum

nelem

/conm

-102 to 102
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/com internal forces at x = 306.0 LINE C

/com
nsel,r,loc,x,-102.1,306.1
enode, 1

/title,Pad Strip 7-8 - Line C
eplo

nsel,r,loc,x%x,305.9,306.1
spoint,,306.0,-45.0,0.0

fsum

nelem

/com

/com internal forces at x = 102.0 LINE B

/com

nsel,r,loc¢,x,-102.1,102.1

encde, 1

/title,Pad Strip 7-8 - Line B, Line A on far side
eplo

-nsel,r,loc,x,101.9,102.1
spoint,,102.0,-45.0,0.0

fsum

nelem

/com

/com internal forces at x = -102.0LINE A

/com

nsel,r,loc,x,-102.1,-101.9
spoint,,-102.0,-45.0,0.0

fsum

nelem

/com

/com next strip z = 102 to 222 Lines 8 to 10
/com

/com

/com Select all nodes in pad only

/com

esel, type,1

nelem

eplo

/com

/com select strip x direction z = 102 to 222
/com

nsel,r,loc,z,101.9,222.1

enode, 1

/title,Pad Strip 8-10 - Line E

eplo

/com

/com internal forces at x = 714.0 LINE E

/com
nsel,r,loc,x,713.9,714.1
spoint,,714.0,-45.0,162.0
fsum

nelem

/com

/com internal forces at x
/com
nsel,r,loc,x,-102.1,510.1
enode, 1

/title,Pad Strip 8-10 - Line D

510.0 LINE D
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eplo

nsel,r,loc,x%x,509.9,510.1
spoint,,510.0,-45.0,162.0

fsum

nelem

/com

/com 1internal forces at x = 306.0 LINE C
/com

nsel,r,loc,x,-102.1,306.1
enode, 1

/title,Pad Strip 8-10 - Line C
eplo

nsel,r,loc,x,305.9,306.1
spoint,,306.0,-45.0,162.0

fsum

nelem

/com

/com internal forces at x = 102.0 LINE B
/com

nsel,r,loc,x,-102.1,102.1
enode, 1

/title,Pad Strip 8-10 - Line B, Line A on far side
eplo

nsel,r,loc,x,101.9,102.1
spoint,,102.0,-45.0,162.0

fsum

nelem

/com

/com internal forces at x = -102.0LINE A
/com
nsel,r,loc,x,-102.1,-101.9
spoint,,-102.0,-45.0,162.0
fsum

nelem

/auto

eall

nall

eplo

/com

/auto

eall

nall

/RGB, INDEX, 0, 0, 0, 0O
/RGB, INDEX, 60, 60, 60,13
/RGB, INDEX, 80, 80, 80,14
/RGB, INDEX, 100,100,100, 15

eplo

fini

/output

/exit
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Appendix RL-1

Reaction Loads

This Appendix presents reaction loads of the model for all 19 load cases. They are applicable to the soft
rock, hard rock and very hard rock models.

The first part of the calculation computes the expected forces. Input values are from Appendix AL-1.
The sum of all applied loads are calculated followed by the sum of the forces at the pad/rock interface
and the sum at the boundary of the rock. Since the rock is massless, the last two values are the same.

Then the databases are scanned for the same data. The first input file that processes the data is provided.
This file processes data for both the soft rock and hard rock models in one execution, however, two
output files are created. Then the results for the soft and hard rock analyses are provided. This is then
followed by the input and output files for the very hard rock model.

A comparison of the expected forces and the forces scanned from the databases shows that the values
are the same. This indicates that the analyses are in equilibrium and that, together with a review of the
displacement plots, provides high confidence that the analyses are correct.

Appendix Contents
Manual reaction calculations sheet 2
ANSYS input file for reactions for soft and hard rock models sheet 9
ANSYS output file for reactions for the soft rock model sheet 26
ANSYS output file for reactions for the hard rock model sheet 51
ANSYS input file for reactions for the very hard rock model sheet 76

ANSYS output file for reactions for the very hard rock model sheet 85
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Below are the calculations that compute the expected reactions from the ANSYS analyses:
Pad Weight is 68*105*7.5%0.15 = 8032.5 Kip

Load Step 1 Gravity

Sum of Applied Loads

Fx =0

Fy = 360000%*20 = 7200000
Fz =0

Sum of Forces at Pad/Rock Interface and at Rock Boundary

Fx =0
Fy = 360000*%20 + 8032500 = 15232500
Fz =0

Load Step 2 - Apply in the North (Z) direction:

Sum of Applied Loads

Fx =0

Fy = 267040%*20 = 5340800
Fz = 515000%20 = 10300000

Sum of Forces at Pad/Rock Interface and at Rock Boundary
Fx = =0

Fy =267040%20 + 0.800%¥8032500 = 11766800

Fz =515000%20 + 0.808*8032500 = 16790260

Load Step 3 - Apply in the North 32.93 degrees West direction:

Sum of Applied Loads

Fx =279961*20 = 5599220
Fy = 267040*20 = 5340800
Fz = 432258%20 = 8645160

Sum of Forces at Pad/Rock Interface and at Rock Boundary

Fx =279961*20 + 0.439 *8032500 = 9125488
Fy =267040%20 + 0.800*8032500 = 11766800



Sheet 3 of 109

F ! ENERCON
¢ wall SERVICES,INC. 4 0endix RL-1 to Calculation PGE-009-CALC-003

Fz = 432258*20 + 0.678*8032500 = 14091195

Load Step 4 - Apply in the North 45 degrees West direction:

Sum of Applied Loads

Fx = 364160%20 = 7283200
Fy = 267040%20 = 5340800
Fz = 364160%20 = 7283200

Sum of Forces at Pad/Rock Interface and at Rock Boundary
Fx = 364160%20 + 0.571*8032500 = 11869758
Fy = 267040%20 + 0.800*8032500 = 11766800
Fz = 364160*20 + 0.571*8032500 = 11869758

Load Step 5 - Apply in the North 57.07 degrees West direction:

Sum of Applied Loads

Fx = 432258*20 = 8645160
Fy = 267040%20 = 5340800
Fz = 279961*20 = 5599220

Sum of Forces at Pad/Rock Interface and at Rock Boundary
Fx = 432258*20 + 0.678*8032500 = 14091195
Fy = 267040%20 + 0.800*%8032500 = 11766800
Fz = 279961*20 + 0.439%*8032500 = 9125488

Load Step 6 - Apply in the West direction

Sum of Applied Loads

Fx = 515000*20 = 10300000
Fy = 267040%20 = 5340800
Fz =0

Sum of Forces at Pad/Rock Interface and at Rock Boundary

Fx = 515000%20 + 0.808*8032500 = 16790260
Fy = 267040%20 + 0.800*%8032500 = 11766800
Fz =0
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Load Step 7 - Apply in the North direction

Sum of Applied Loads

Fx =0

Fy = 127600*%20 =2552000
Fz = 206000%*20 = 4120000

Sum of Forces at Pad/Rock Interface and at Rock Boﬁndary
Fx =0

Fy = 127600*20 + 0.500%8032500 = 6568250

Fz = 206000%20 + 0.424*8032500 = 7525780

Load Step 8 - Apply in the West direction:

Sum of Applied Loads

Fx =206000*20 = 4120000
Fy = 127600%20 = 2552000
Fz =0

Sum of Forces at Pad/Rock Interface and at Rock Boundary
Fx = 206000%20 + 0.424*8032500 = 7525780

Fy = 127600%20 + 0.500%8032500 = 6568250

Fz =0

Load Step 9 - Apply in the North direction:

Sum of Applied Loads

Fx =0

Fy =773300*20 = 15466000
Fz = 171200%20 = 3424000

Sum of Forces at Pad/Rock Interface and at Rock Boundary

Fx =0
Fy = 773300%20 + 1.500%8032500 =27514750
Fz = 171200*%20 + 0.424*%8032500 = 6829780

Load Step 10 - Apply in the West direction:
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Sum of Applied Loads

Fx = 171200*20 = 3424000
Fy =773300%20 = 15466000
Fz =0

Sum of Forces at Pad/Rock Interface and at Rock Boundary

Fx = 171200%20 + 0.424*%8032500 = 6829780
Fy = 773300*20 + 1.500*8032500 =27514750
Fz =0

Load Step 11 - Apply in the North (Z) direction:

Sum of Applied Loads

Fx =0

Fy = 258320%20 = 5166400
Fz = 440000%*20 = 8800000

Sum of Forces at Pad/Rock Interface and at Rock Boundary
Fx =0

Fy = 258320%20 + 0.720*8032500 = 10949800

Fz = 440000%20 + 0.894*8032500 = 15981055

Load Step 12 - Apply in the North 32.93 degrees West direction:

Sum of Applied Loads

Fx =239190*20 = 4783800
Fy = 258320*20 = 5166400
Fz =369308*20 = 7386160

Sum of Forces at Pad/Rock Interface and at Rock Boundary
Fx =239190*20 + 0.486*8032500 = 8687595
Fy = 258320*20 + 0.720*8032500 = 10949800
Fz = 369308*20 + 0.750*%8032500 = 13410535
Load Step 13 - Apply in the North 45 degrees West direction:

Sum of Applied Loads
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Fx=311127*20 = 6222540
Fy = 258320*20 = 5166400
Fz =311127%20 = 6222540

Sum of Forces at Pad/Rock Interface and at Rock Boundary
Fx =311127*%20 + 0.632*8032500 = 11299080
Fy = 258320%20 + 0.720*8032500 = 10949800
Fz = 311127%20 + 0.632*8032500 = 11299080

Load Step 14 - Apply in the North 57.07 degrees West direction:

Sum of Applied Loads

Fx = 369308*20 =7386160
Fy =258320%20 = 5166400
Fz = 239190%20 = 4783800

Sum of Forces at Pad/Rock Interface and at Rock Boundary
Fx =369308%20 + 0.750*8032500 = 13410535
Fy = 258320%20 + 0.720*8032500 = 10949800
Fz = 239190%20 + 0.486*8032500 = 8687595

Load Step 15 - Apply in the West direction:

Sum of Applied Loads

Fx = 440000%20 = 8800000
Fy = 258320%20 = 5166400
Fz =0 -

Sum of Forces at Pad/Rock Interface and at Rock Boundary
Fx = 440000*20 + 0.894*8032500 = 15981055
Fy = 258320%20 + 0.720*8032500 = 10949800
Fz =0
Load Step 16 - Apply in the North direction:
Sum of Applied Loads

Fx =0
Fy = 105800%20 =2116000
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Fz = 176000%20 = 3520000

Sum of Forces at Pad/Rock Interface and at Rock Boundary
Fx =0

Fy = 105800*20 + 0.300*8032500 = 4525750

Fz = 176000*%20 + 0.470*8032500 = 7295275

Load Step 17 - Apply in the West direction:

Sum of Applied Loads

Fx = 176000%20 = 3520000
Fy = 105800%20 = 2116000
Fz =0

Sum of Forces at Pad/Rock Interface and at Rock Boundary
Fx = 176000*20 + 0.470*8032500 = 7295275

Fy = 105800*20 + 0.300*8032500 =4525750

Fz =0

Load Step 18 - Apply in the North direction:

Sum of Applied Loads

Fx =0

Fy = 55600*20 = 1112000
Fz = 156000%20 = 3120000

Sum of Forces at Pad/Rock Interface and at Rock Boundary
Fx =0

Fy = 55600%20 + 0.300%8032500 =3521750
Fz = 156000*20 + 0.470*%8032500 = 6895275

Load Step 19 - Apply in the West direction:

Sum of Applied Loads
Fx = 156000*20 = 3120000
Fy = 55600%20 = 1112000

Fz =0
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Sum of Forces at Pad/Rock Interface and at Rock Boundary

Fx = 156000%20 + 0.470*8032500 = 6895275
Fy = 55600*20 + 0.300*8032500 =3521750
Fz =0
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Below is the file that scans the ANSYS database for the applied forces, the forces at the pad/rock
interface and the boundary forces on the rock. It creates two output files, one for the soft rock
model and one for the hard rock model.

/com,

/com, This routine processes load results data for the
/com, evaluation of equilibrium.

/com

/com, Soft Rock Load Step Results

/com

/output, padsoftreac, out

/com

/Com R E A R R EEEE S S SRS R LA R R R EREE R E R E R R R R R R R R EE R R R E R E R R R E R R E R R R R
/com tAE R EEEEESE SR E RS SR EEREE R EREERE R EREE R R R IR IR R T E I IR I I I I I I IR R e L e R R RN g
/com LR AR E RS S SR EEEEEREEEEEEEREEEEEEEEEEEER R R ER R TR LTI I IT I IR I I IR I IR IR P I TR T Y R R X ]
/Com LR E R RS EEAEREEEEREEEEE AR R R R EE R R EE LR R ER SRR E R R E R R E R R R R I I I I SR S g 0 IR R IR
i /com RS A SRR EEEEEEE R R EE R EEREERE X E X R R B R X R R R I I I I g I R e R R R E R R R E R R
/Com AR AR R R E R SRR R RS R R E R R E R EREERE R R XN R R R KRR T I R I I I R I R R R R e g e e L R R X
/com

/com R RS AR RS EEREEEREEEREREEXE] Soft Rock Reactions RS SRR EEERERERERERERERSEREREEREXEX
/com

/file,dcslabs2

resume

/postl

/com
/Com AR RS EE SRS SRR REEREEREEEEREE R EEEREE R EEERE IR R R R TR IR IR IO I I I I I I I I I A IR R R R X ]

/com IR S A S AR SRR R EE R E S E R EE R E R E R E R Y R A R E R R R R R R R E R L R A R E R R R E R R
/com IR SRR E R EEEEEEEEREEEESE X EERE LOAD CASE l IS E AR S SRS R EEEEREREEEREEEREESEELEEEEREEREEXN]
set,1

eall

cmsel, s, cask

/com

/com **xxk%*xx SUM OF LOADS APPLIED TQO CASKS **x**%*x

fsum

esel, type, 1

cmsel, s, base

/com

/com **xxxxx* [OADS TRANSMITTED THRU CONCRETE/ROCK INTERFACE ****%%x

fsum

esel, type, 2

cmsel, s, boundary

/com

/com **x*x**%xx% [,0ADS REACTED AT ROCK BOUNDARY CONSTRAINTS ***xxxx*

fsum

/com

/com
/com IR RS SRR SRS AR R R SRR R EEEREERE R EE B EEEE R IR TR R R E T Z I IR T I I I I I I I I I I I IR T IR I R O ARy

/Com E AR R E R RS SRR SRR LR RS R RERRESEEEREEREEEERERESEREEZEE R EEE TR T IR I AR I I I I I I I R
/com (A SR A SRR SRS EEEEREEE SR EEREESY LOAD CASE 2 IE A SR A EEEE SR SRS EEEEEEEERE R E R ERE X RS
set, 2

eall

cmsel, s, cask

/com
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/com *x***xx* SUM OF LOADS APPLIED TO CASKS ***%%%*

fsum

esel, type, 1

cmsel, s,base

/com

jcom **x*%x%x%%x LOADS TRANSMITTED THRU CONCRETE/ROCK INTERFACE ***%#%*x

fsum

esel, type, 2

cmsel, s, boundary

/com .

Jcom **x**xx%%x [OADS REACTED AT ROCK BOUNDARY CONSTRAINTS **%**%%

fsum

/com

/com

/Com *************************************************************************
/Com *************************************************************************
/Com L E SR A SRR EE SR TR R R R R R R R ] LOAD CASE 3 khkhkdkhhkhhkhhkhddrhhhrdhbhhdrkhkrhhrddhhhkdhhkx

set,3

eall

cmsel, s, cask

/com

/com ***x%x%%*x SUM OF LOADS APPLIED TO CASKS ***kx¥x
fsum

esel, type, 1

cmsel, s, base

/com

/com ****xxxx T OADS TRANSMITTED THRU CONCRETE/ROCK INTERFACE ** %% %

fsum

esel, type, 2

cmsel, s, boundary

/com

/com *x**xxx%* [OADS REACTED AT ROCK BOUNDARY CONSTRAINTS ***%x***

fsum

/com

/com

/com *************************************************************************
/com *************************************************************************
/Com khkkhkhkhkkkhkrthhbhkhrhkhkhoddhhhkx LOAD CASE 4 **********************************

set, 4

eall

cmsel, s, cask

/com

/com *****xxx% QUM OF LOADS APPLIED TO CASKS ***x**x**
fsum

esel, type, 1

cmsel, s, base

/com

/com ****k*k+ ,OADS TRANSMITTED THRU CONCRETE/ROCK INTERFACE **%%%%%
fsum

esel, type, 2

/com

cmsel, s, boundary

/com ****xxx%x* [,0ADS REACTED AT ROCK BOUNDARY CONSTRAINTS **%*x*%x%
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fsum
/com

/com
/com R R R R A R R R R R R R R R R R R R R R R A R R R R E R EEE XA EEE SRR IR RS R E R R A & & R RS

/com Khkhkhhkdkhkrhrhkdhkdrhkhkhkhkhkddkrdhhrhhhkdhdhhdhhbhhhkdrbdhdbhkrhrdhbhdbhdhordhbhrdbbhrdhdhddddihx

/COITI [EZEEEEEEE SRR SR LR EESERES] LOAD CASE 5 [IEXETEEEEEEEREREREEE R A S A RS R EES N

set,b

eall

cmsel, s, cask

/com

Jcom ***kxxxx SUM OF LOADS APPLIED TO CASKS ******x%

fsum

esel, type,l

cmsel, s, base

/com

/com ***%x%kxxx [,OADS TRANSMITTED THRU CONCRETE/ROCK INTERFACE *** %%
fsum

esel, type, 2

cmsel, s, boundary

/com

J/com **x%x*xxx T,OADS REACTED AT ROCK BOUNDARY CONSTRAINTS ******>x
fsum

/com

/com
/com B e R R R R R R R R R R R R R R R  E R 2 XSS EE R RS R R SRR R S A R AR A SRS S]

/com kA hkkdkhhkhkdhhkhhkhkhhkhdhbhhhdhohhdhhhdhkhhkdhdbhdrhhkhdhhrhhhhrhkhkhdhdrddhdhkdbrhdbhrdhhk
/Com khkhkhkhkhkdkhkkhkhkkkhkhkdkhkddkkhkik LOAD CASE 6 ITEEXER RS EEEEEEEER SR AR RS E AR AR LR RS

set, 6

eall

cmsel, s, cask

/com

Jcom ***x*kx%% SUM OF LOADS APPLIED TO CASKS *****+xx

fsum

esel, type, 1

cmsel, s,base

/com

Jcom *****xkx T,OADS TRANSMITTED THRU CONCRETE/ROCK INTERFACE *** %%+
fsum

esel, type, 2

cmsel, s, boundary

/com

Jcom ****%%*x*x LOADS REACTED AT ROCK BOUNDARY CONSTRAINTS ***x***
fsum

/com

/com
/com *************************************************************************

/com PR A A R R A R R R R R X R A R EE X E SRR R R SRR E R RS RS2 EER RS AR SR SRR R R AR RS ERS]

/com IEEEREREE LRSS RS KR RS ERES] LOAD CASE 7 khkkkdkhkhkhkhkdkhhkdhdhhhhddhkrhhdhkhdhkdhdi

set, 7

eall

cmsel, s, cask

/com

/Jcom **xkkxxx SGUM OF LOADS APPLIED TO CASKS ****%%%
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fsum

esel, type, 1

cmsel, s, base

/com

/com ***x**xx% L,OADS TRANSMITTED THRU CONCRETE/ROCK INTERFACE ****%x*%

fsum

esel, type, 2

cmsel, s, boundary

/com

/com ****x*xx%x TOADS REACTED AT ROCK BOUNDARY CONSTRAINTS **%#%%%x

fsum

/com

/com

/Com *************************************************************************
/com *************************************************************************
/Com Ahkkhkkrkdhkddrdhkdhkhkhhhkhhkdhhkdi LOAD CASE 8 LR AR A S S EE SRS E R R E R ERE XTI RO I I I I

set, 8

"eall

cmsel, s, cask

/com

/com **xx*xxxx SUM OF LOADS APPLIED TO CASKS ***%**%%
fsum

esel, type, 1

cmsel, s, base

/com

/com ¥x*%*x%x%x LOARDS TRANSMITTED THRU CONCRETE/ROCK INTERFACE ****%x%

fsum

esel, type, 2

cmsel, s, boundary

/com

/com ***%x%%x% LOADS REACTED AT ROCK BOUNDARY CONSTRAINTS ****x %%

fsum

/com

/com

/com *************************************************************************
/com *************************************************************************
/com LA AR RS R R E T EEE R E R R R R TR Y X LOAD CASE 9 khdhhkhkhkhkhhkkdkhhhhkhhkhkhkhkhkhkkkkhkdkdddrdx

set, 9

eall

cmsel, s, cask

/com

/com **x*xxx%x QUM OF LOADS APPLIED TO CASKS **x*kkxx
fsum

esel, type, 1

cmsel, s, base

/com

/com **xxxxxx L,OADS TRANSMITTED THRU CONCRETE/ROCK INTERFACE ***x%*%%
fsum

esel, type, 2

cmsel, s, boundary

/com

/com ***x*%*%% TOADS REACTED AT ROCK BOUNDARY CONSTRAINTS **#*%#*x*
fsum
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/com

/com
/Com *************************************************************************

/com *************************************************************************

/Com IEXEEAEEEREEEEE R S S S EEESESE] LOAD CASE 10 ' 22 ZEEEEREREREESEE X ERE SRR EEESE S

set, 10

eall

cmsel, s, cask

/com

/com ****x**x* SUM OF LOADS APPLIED TO CASKS ****¥*x

fsum

esel, type, 1

cusel, s,base

/com

/com *****%xx%x T,OADS TRANSMITTED THRU CONCRETE/ROCK INTERFACE ***%%*%*
fsum

esel, type, 2

cmsel, s, boundary

/com

/com ****x*%% LOADS REACTED AT ROCK BOUNDARY CONSTRAINTS ******%*
fsum

/com

/com
/com *************************************************************************

/com *************************************************************************

/COm kkkkdkhkdhkhkhkhhkkhdhkkdkdhdkdkdkhkhk LOAD CASE 11 X R R AR E R E R RS R E XSS E LR SRR E SRS

set, 11

eallr

cmsel, s, cask

/com

/com ****xx%%x SUM OF LOADS APPLIED TO CASKS **k*x*x¥

fsum

esel,type,1

cmsel, s, base

/com

/com ****xx%xx [,OADS TRANSMITTED THRU CONCRETE/ROCK INTERFACE *#****x%
fsum

esel, type, 2

cmsel, s, boundary

/com

Jcom ***x*xxx* T,OADS REACTED AT ROCK BOUNDARY CONSTRAINTS ****xx*x
fsum

/caom

/com

/com

/com
/Com *************************************************************************

/Com *************************************************************************
/com ITZEEEXIEXEREEE RS EEER S R RS LOAD CASE 12 khkhkhkhkkhkkhkkkkhkdhhdhhhbdhhkhddhkkhdkkdddkhkx

set,12

eallr
cmsel, s, cask
/com

Sheet 13 of 109



Sheet 14 of 109

F lj ENERCON
1 mall SERVICES,INC. 0/ dix RL-1 to Calculation PGE-009-CALC-003

/com ***x**x%xx SUM OF LOADS APPLIED TO CASKS #***x*%%*

fsum

esel, type, 1

cmsel, s, base

/com

/com ***x%%*+ [,OADS TRANSMITTED THRU CONCRETE/ROCK INTERFACE ***#*x%%*
fsum

esel, type, 2

cmsel, s, boundary

/com

/com ***xx%**%* LOADS REACTED AT ROCK BOUNDARY CONSTRAINTS ****xx*
fsum

/com

/com

/com

/com
/com *********‘k***************************************************************

/com *************************************************************************
/Com khkkhkhkhkhdkhdhkhkhhhbkhrhthodhkdhkd LOAD CASE 13 *********************************
set,13

eallr

cmsel, s, cask

/com

/com **x*%¥%x SUM OF LOADS APPLIED TO CASKS *%##%**

fsum

esel,type, 1

cmsel, s, base

/ com

/com **xx*x*%% JOADS TRANSMITTED THRU CONCRETE/ROCK INTERFACE ****x%*%*
fsum

esel, type, 2

cmsel, s, boundary

/com

/com **x%x*x%%x J,0ADS REACTED AT ROCK BOUNDARY CONSTRAINTS ***%*%%*
fsum

/com

/com

/com

/com
/Com *************************************************************************

/Com *************************************************************************
/COm khkkkhkhkdkhkdrhhkhkhrhkhkhhdtdhhkxk LOAD CASE 14 *********************************
set, 14

eallr

cmsel, s, cask

/com

/com **xxx%xx* QUM OF LOADS APPLIED TO CASKS #***xx*xkx

fsum

esel,type, 1

cmsel, s, base

/com

jcom **x*x%x%x [OADS TRANSMITTED THRU CONCRETE/ROCK INTERFACE ****#*%x

fsum
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esel, type, 2

cmsel, s, boundary

/com

/com **x***%xx LOADS REACTED AT ROCK BOUNDARY CONSTRAINTS ******x
fsum

/com

/com

/com

/com
/Com *************************************************************************

/com *************************************************************************

/com IEXEXEEEEER S SRS &R AR AR S SRR LOAD CASE 15 R R LA E AR SR EREEEE S S S AR LR AR

set, 15

eallr

cmsel, s, cask

/com

/com ****xx%x*x QUM OF LOADS APPLIED TO CASKS *****x*

fsum

esel, type,l

cmsel, s, base

/com

/com ******x%%x T,O0ADS TRANSMITTED THRU CONCRETE/ROCK INTERFACE **¥****x
fsum

esel, type, 2

cmsel, s, boundary

/com

/com *****x*x+xx T,0ADS REACTED AT ROCK BOUNDARY CONSTRAINTS ***x ki
fsum

/com

/com

/com

/com
/Com *************************************************************************

/Com *************************************************************************

/com IZE X E R ERREEEEEEEE LS SR ERRE] LOAD CASE 16 khkhkhkhkkrhkhkhkdhhrdkdhhbdhdhhkhkkhkhkhkhkdhdhkk

set, 16

eallr

cmsel, s, cask

/com

/com ***x%x%x%*x SUM OF LOADS APPLIED TO CASKS *****xx

fsum

esel, type, 1

cmsel, s, base

/com

/com ***%%**x%%x LOADS TRANSMITTED THRU CONCRETE/ROCK INTERFACE #**#%%%x
fsum

esel,type, 2

cmsel, s, boundary

/com

/com *****x**x* LOADS REACTED AT ROCK BOUNDARY CONSTRAINTS ***x*x%
fsum

/com

/com
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/com

/com
/com *************************************************************************

/Com *************************************************************************
/com AR R R EEEEEERERE X R ERE I I I I I I I LOAD CASE 17 *********************************
set, 17

eallr

cmsel, s, cask

/com

/com ****%%x* SUM OF LOADS APPLIED TO CASKS ****xxkx

fsum

esel, type, 1

cmsel, s, base

/com

/com **x*x*x%%x [LOADS TRANSMITTED THRU CONCRETE/ROCK INTERFACE ***%%%%+
fsum

esel, type, 2

cmsel, s, boundary

/com

/com ****x**xx* JOADS REACTED AT ROCK BOUNDARY CONSTRAINTS ****%x%
fsum

/com

/com

/com

/com
/Com *************************************************************************

/com *************************************************************************
/com hhkkkhhkhkhhkhhkdhkhkhkhkhkhrhdhhkdhk ki LOAD CASE 18 *********************************
set,18

eallr

cmsel, s, cask

/com

/com ***xxx**xx SUM OF LOADS APPLIED TO CASKS ****%%x%

fsum

esel,type, 1

cmsel, s, base

/com

/com ***x%xx+x [,OADS TRANSMITTED THRU CONCRETE/ROCK INTERFACE #***%%+%%
fsum

esel, type, 2

cmsel, s, boundary

/com

/com ***xxx*x* L,OADS REACTED AT ROCK BOUNDARY CONSTRAINTS **%kkx%*
fsum

/com

/com

/com

/com
/com *************************************************************************

/com *************************************************************************
/Com khkhkhkkhkrdhkdhhkhkhkhhkhhkrbdhhkkhk LOAD CASE 19 ****************************.*****
set, 19
eallr
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cmsel, s, cask

/com .

Jcom **xxxkx* SUM OF LOADS APPLIED TO CASKS ****¥**xx%

fsum

esel, type,1

cmsel, s,base

/com

Jcom **x*xx%x%*x [OADS TRANSMITTED THRU CONCRETE/ROCK INTERFACE *#%*%%%*
fsum

esel, type, 2

cmsel, s, boundary

/com

/com **x*%xxx LOADS REACTED AT ROCK BOUNDARY CONSTRAINTS ***Xx**x
fsum

/com

/com

finish

" /output, padhardreac, out

/com
/com *************************************************************************

/com P Y R R R R R R R R R R R 2 2 22X X SRR SRR R EE SRR SRS RS R A AR R AR R R R RS R RS
/com P L R R R R R R R R R 2 22X R EE RS R RS AR R RS R A SR RS R R A AR R AL EEEERE RS ES
/Com e A 2 R R R R R R R R R R X2 2 2 222X 2RSSR R E R 2222 R R RS R R R R AR R RS AR RN
/com R L AR R R R R R R R X2 X223 22 R R RS2 S22 R R R R AR R R R R R R R LRSS S
/Com R L L L R A 2 2 X X 2222222222222 2 S A R R E R AR AR R REREERESEES

com

jcom X EXEEREEEEREEREREEREEREEE & & K5 Hard Rock Reactions R R R R E L EE R E R R R EEEE R R R B
/com

/file,dcslabh2

resume

/postl

/com

/com N L R R R R R X R X2 222X R R RS R RS S X RS R R SRR R AR AR EEEEELESEESES]
/COm kkhkkkhhdkdhhdokhkdhdhkrdkhkhdkhhkrdhhkdhhrhhhhkdhhddhhhdhhrhdhdrhrhdhddhhkhrhdbdkhodrhrdbdrhdrhrx

/COm IEREERERE R EEEEEEEEE S S ESE] LOAD CASE 1 I EEEEEEEEEREREEEE SRR R R SR SRR R R E &R

set,1

eall

cmsel, s, cask

/com

/com **x*xxxx%x QUM OF LOADS APPLIED TO CASKS ***x**xx

fsum

esel,type, 1

cmsel, s, base

/com

/com **xxkxxkx TOADS TRANSMITTED THRU CONCRETE/ROCK INTERFACE **#**%%%
fsum

esel, type, 2

cmsel, s, boundary

/com

/com **x**x%% LOADS REACTED AT ROCK BOUNDARY CONSTRAINTS ***k**x
fsum

/com

/com
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/Com *************************************************************************
/com *************************************************************************

/com khhkhkrkhkhhkdhhkhdorkhdthrdhdhkhkr LOAD CASE 2 **********************************
set, 2

eall

cmsel, s, cask

/com

/com ****xkxx* QUM OF LOADS APPLIED TO CASKS *#**x**x%
fsum

esel, type, 1

cmsel, s, base

/com

/com *x*x*x*x% LOADS TRANSMITTED THRU CONCRETE/ROCK INTERFACE *#***%%+
fsum

esel, type, 2

cmsel, s, boundary

/com

/com ***x+%*x TOADS REACTED AT ROCK BOUNDARY CONSTRAINTS **x*%%x*x*
fsum

/com

/com
/Com *************************************************************************

/Com *************************************************************************
/Com khkhkhkkhhhhhkhkrarhkkrhkdthdhkhkrdhd LOAD CASE 3 **********************************
set, 3

eall

cmsel, s, cask

/com

/com ****%xx*x* SUM OF LOADS APPLIED TQO CASKS ***%k %%k

fsum

esel, type, 1

cmsel, s, base

/com

/com ***x**x% TOADS TRANSMITTED THRU CONCRETE/ROCK INTERFACE **#*%+%%%

fsum

esel, type, 2

cmsel, s, boundary

/com

/com *****xx%* [OADS REACTED AT ROCK BOUNDARY CONSTRAINTS ***k*k%*

fsum

/com

/com
/com *************************************************************************

/com *************************************************************************
/com hhkhkhkhkhkdhkdhkhrhkdhhdrhhhhhkkhkkkkhkk LOAD CASE 4 **********************************
set, 4

eall

cmsel, s, cask

/com

/com ***#kx*%xx QUM OF LOADS APPLIED TO CASKS ****x%x%*

fsum

esel, type,1

cmsel, s, base
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/com

Jcom ***x%x*xxx [,OADS TRANSMITTED THRU CONCRETE/ROCK INTERFACE *****¥*
fsum

esel, type, 2

cmsel, s, boundary

/com

Jcom ****x*%%x T,0ADS REACTED AT ROCK BOUNDARY CONSTRAINTS ****x*x
fsum

/com

/com .
/Com *************************************************************************

/Com Ak hkkhkhhkdkhhkhhkhkhkkhhkdhdhbhbhhkr Ak kA A rF Ak Ak kb rkhrr kb dkrrr bk rbdhdrrhrhkrhhbdddd

/Com I EEREEXERZEE SRR L RS L E RS R EES LOAD CASE 5 [EEEEEEEREE R R XX S SRR SRS R R R R R A S L RS

set,5

eall

cmsel, s, cask

/com

/com ***x*x%x%x SUM OF LOADS APPLIED TO CASKS ****x*x*

fsum

esel,type, 1

cmsel, s, base

/com

/com ****x**x*x T,0ADS TRANSMITTED THRU CONCRETE/ROCK INTERFACE ****%%x%*
fsum

esel, type, 2

cmsel, s, boundary

/conm

/com **#*%*x*x%x [,OADS REACTED AT ROCK BOUNDARY CONSTRAINTS ***x**x
fsum

/com

/com
/com *************************************************************************

/Com *************************************************************************

/com [XEEEEEEEE SRR RS LSRR RS NS E N L.OAD CASE 6 [ EEEEAEERE R ERZE R LSRR AR E SR SRS LSS

set, 6

eall

cmsel, g, cask

/com

/com ***k**xxx* SUM QOF LOADS APPLIED TO CASKS #***x**x

fsum

esel, type, 1l

cmsel, s, base

/com

/com ****%+x*xx T,0ADS TRANSMITTED THRU CONCRETE/ROCK INTERFACE *****%%
fsum

esel, type,2

cmsel, s, boundary

/com

/com ***%xxx**x LOADS REACTED AT ROCK BOUNDARY CONSTRAINTS *** k%
fsum

/com

/com
/com *************************************************************************
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/Com *************************************************************************

/Com hkdkhkkhhkrrrhkhbhkhhkhhrhkhdkdhkhkkdn LOAD CASE 7 LR R SRR RS R EE R R R R E R R R ]
set, 7

eall

cmsel, s, cask

/com

/com **xx*x*%x% SUM OF LOADS APPLIED TO CASKS ****%x+*
fsum

esel, type, 1

cmsel, s, base

/com

/com **x*x**% LOADS TRANSMITTED THRU CONCRETE/ROCK INTERFACE ****#*%
fsum

esel, type, 2

cmsel, s, boundary

/com

/com *****xkx [,OADS REACTED AT ROCK BOUNDARY CONSTRAINTS ***%%%x
fsum

/com

/com
/com *************************************************************************

/Com *************************************************************************

/Com LR E RS S EEEEEE S S ERERE X EE E TR LOAD CASE 8 *khkdkhhhhkhkhkhdrdhhdhhhdbhkdhhhdkhhdkhdhkdrdk

set, 8

eall

cmsel, s, cask

/com

/com ***%*x*x* SUM OF LOADS APPLIED TO CASKS ****x*x
fsum

esel,type, 1

cmsel, s, base

/com

/com **x*xx%xx*x TOADS TRANSMITTED THRU CONCRETE/ROCK INTERFACE ***%%%x
fsum :

esel, type, 2

cmsel, s, boundary

/com

/com **xx+*%%x TOADS REACTED AT ROCK BOUNDARY CONSTRAINTS ***x**x*x
fsum

/com

/com
/com ******************************************‘k******************************

/com *************************************************************************
/com R E S S S XS EREEEREREEREREZRER TS LOAD CASE 9 khkhkhkhkkhkkhhdhbhhkdhkhkhdrrhrthrhdohrtnkknt
set, 9

eall

cmsel, s, cask

/com

/com **x*x%%x SUM OF LOADS APPLIED TO CASKS *xkkxkk

fsum

esel, type,1

cmsel, s, base

/com
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/com **xxxd«x% L,OADS TRANSMITTED THRU CONCRETE/ROCK INTERFACE ***%%%%
fsum

esel, type, 2

cmsel, s, boundary

/com

/com ***x*x*xx%x TOADS REACTED AT ROCK BOUNDARY CONSTRAINTS **#****x*
fsum

/com

/com
/com IR R R R R R R R R R R E R R R R R R R R R P E R R R AR R R R AR R R R R A EE R SRR R R RS EREREE NS REE X EEEREEEE R

/Com IR R R R R SRR R EE RS RS S R RS RS SRR R SRR RSl Rl Rttt XA RRRARERRE R RS RN

/com LR AR A ER SRR RS EEREEEEESEESE] LOAD CASE 10 IZ 22 2SS SRR AR EREREEREEEERE RS SR

set,10

eall

cmsel, s, cask

/com

Jjcom *x*x*k*xx*x SUM OF LOADS APPLIED TO CASKS *%**%*x%
fsum

esel,type, 1

cmsel, s, base

/com

/com **¥*x*xxxx [LOADS TRANSMITTED THRU CONCRETE/ROCK INTERFACE **** %%
fsum

esel, type, 2

cmsel, s, boundary

/com

Jcom ***x%%xxx LOADS REACTED AT ROCK BOUNDARY CONSTRAINTS ****%*x
fsum

/com

/com
/COm I EEE E S EEEESEESEEELIEREEEEESE R ESEEEEEEEEEEEEEEEES SRR E R RS EEERERESRERSESEESREREZRZEZSES

/com AR AR A S SRR EEESEERARE R R AR S EEERLREERERESEREREEERERERRERREEERRRERESEEEEES LRSS

/com IR SRR R R EERESEREESESEESESEXE] LOAD CASE DR AR R R EEESEEEEEEESEESEEEREERESEE]

set, 11

eallr

cmsel, s, cask

/com )

Jcom *xxx%*x%x*x QUM OF LOADS APPLIED TO CASKS **x*x%%*

fsum

esel, type, 1

cmsel, s, base

/com

/com ***xxxxx* LOADS TRANSMITTED THRU CONCRETE/ROCK INTERFACE **#*#*%#%x
fsum

esel, type, 2

cmsel, s, boundary

/com

/com ****x*xxx J[,OADS REACTED AT ROCK BOUNDARY CONSTRAINTS ****% %%
fsum

/com

/com

/com

/com
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/com *************************************************************************
/com *************************************************************************

/com AR AR SRS RS EE R EEE R EE R N LOAD CASE 12 AR R AR R R EREEEERE R R ER R R TR R R R

set, 12

eallr

cmsel, s, cask

/com

/com ***x%x** SUM OF LOADS APPLIED TO CASKS **xkx*kx
fsum

esel,type,1

cmsel, s, base

/com

/com ***xx*x% [OADS TRANSMITTED THRU CONCRETE/ROCK INTERFACE ***xkx%
fsum

esel, type, 2

cmsel, s, boundary

/com

/com ****xx%xx* [OADS REACTED AT ROCK BOUNDARY CONSTRAINTS ****%xx%
fsum

/com

/com

/com

/com
/Com *************************************************************************

/Com *************************************************************************
/COm khkkkhkkhkdkhrkhkhkhrkhkhkrxhhhkdhhkkr LOAD CASE 13 LEA R R R EEEREEEREE R X ZIEIR IR I IR P PIEN
set,13

eallr

cmsel, s, cask

/com

/com *****%k%x% GUM OF LOADS APPLIED TO CASKS ****x*x

fsum

esel, type, 1

cmsel, s,base

/com

/com **x*xxxxx LOADS TRANSMITTED THRU CONCRETE/ROCK INTERFACE ***k%%%
fsum

esel, type, 2

cmsel, s, boundary

/com

Jcom ***k*%kx*x [OADS REACTED AT ROCK BOUNDARY CONSTRAINTS ******x
fsum

/com

/com

/com

/com
/com *************************************************************************

/com *************************************************************************
/com Hhkhkhkrkkhhkhkhkhkhkkrhkhkhoedhdhdkhx LOAD CASE 14 khkdkkhkhkdkhkhkdrhkhkhdkhhkhrdhhohkrhrdhhkkhk
set, 14

eallr

cmsel, s, cask

/com
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/com ****x%xxx SUM OF LOADS APPLIED TO CASKS ****%*x

fsum

esel, type, 1

cmsel, s, base

/com

Jcom ***xxxx%x J,OADS TRANSMITTED THRU CONCRETE/ROCK INTERFACE ***%x*%x*
fsum

esel,type, 2

cmsel, s, boundary

/com

/com ***xx*x*xx L,OADS REACTED AT ROCK BOUNDARY CONSTRAINTS *****¥x
fsum

/com

/com

/com

/com
/com ***************************'k*********************************************

/com *************************************************************************

/com IXEREEEEREEEE LR AR K RS S R LOAD CASE 15 IEEEERSEERE LR EETEEEEE RIS EEEEEE LRSS

set, 15

eallr

cmsel, s, cask

/com

/com ***x*xxx SUM OF LOADS APPLIED TO CASKS *kokkokokk

fsum

esel,type, 1l

cmsel, s, base

/com

Jcom **xxx*%*x [OADS TRANSMITTED THRU CONCRETE/ROCK INTERFACE *#***x*%*
fsum

esel, type, 2

cmsel, s, boundary

/com

/com **x%%xxx* T[,OADS REACTED AT ROCK BOUNDARY CONSTRAINTS **x**%*xx
fsum

/com

/com

/com

/com
/com *************************************************************************

/com *************************************************************************

/com [XEEEEEEEES RS S SRR RS RS S S LOAD CASE 16 IR R EEZEZZ AR R R R E R RS SRR E RS EEEESES]

set, 16

eallr

cmsel, s, cask

/com

/com ****%xx%x SUM OF LOADS APPLIED TO CASKS ***x**x%
fsum

esel, type,1

cmsel, s,base

/com

/com ***x*xx* IOADS TRANSMITTED THRU CONCRETE/ROCK INTERFACE ******x
fsum
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esel, type, 2

cmsel, s, boundary

/com

/com **xxxx*xx* [,0ADS REACTED AT ROCK BOUNDARY CONSTRAINTS ***xkx%
fsum

/com

/com

/com

/com
/com *************************************************************************

/com *************************************************************************
/com AR E S EEEREEEREERE N EEEEEEE XX LOAD CASE 1’7 khkhkhkhkkhkdbdhkhkhrhhkhkhkkhkrkrerhohkhhkdhdkhdhkxk
set, 17

eallr

cmsel, s, cask

/com

/com **x*xxxx*x SUM OF LOADS APPLIED TQ CASKS ***%x%*

fsum

esel, type,1

cmsel, s, base

/com

/com ***xxxx%x [ OADS TRANSMITTED THRU CONCRETE/ROCK INTERFACE ****%%x

fsum

esel, type, 2

cmsel, s, boundary

/com

/com ***xkx%* T,OADS REACTED AT ROCK BOUNDARY CONSTRAINTS ***¥xkx e
fsum

/com

/com

/com

/com
/com *************************************************************************

/Com *************************************************************************
/com LR S E R R R R R Y R L] LOAD CASE 18 L EE A SR LRSS SRR E R R R e R R ]
set, 18

eallr

cmsel, s, cask

/com

/com *xxkxxx% SUM OF LOADS APPLIED TO CASKS ***x*s*%

fsum

esel, type,1

cmsel, s,base

/com

Jjcom ***x**x*%x [OADS TRANSMITTED THRU CONCRETE/ROCK INTERFACE ***%*%%

fsum

esel,type, 2

cmsel, s, boundary

/com

/com **x*x%x% [OADS REACTED AT ROCK BOUNDARY CONSTRAINTS ***%x**x

fsum

/com

/com
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/com

/com
/com *************************************************************************

/com ok hdkhkkkhhkkhkhkkdkhhkhkhkhhkhdhkhkhkhobddokhrkhdhkbkhhkhhhhkkdhkhhrhkhhdhhkdhhkhdhrd

/com khkhkdkhhkhkhdhkhkkkhkhkdkkddhhdkdkhkk LOAD CASE 19 IR 222 EEXEEEEE R EREREES EEEESEEES]

set,19

eallr

cmsel, s, cask

/com

/com **x**x%x GUM OF LOADS APPLIED TO CASKS ******x
fsum

esel, type, 1

cmsel, s, base

/com

/com ****x**% LOADS TRANSMITTED THRU CONCRETE/ROCK INTERFACE **x*%%%*
fsum

~esel,type,?2

cmsel, s, boundary

/com

/com ****x**x%%x LOADS REACTED AT ROCK BOUNDARY CONSTRAINTS koK ok ok ok kK
fsum

/com

/com

fini

/output

/exit
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Below are the equilibrium results for the soft rock analyses:

*************************************************************************
*************************************************************************
*************************************************************************
*************************************************************************
*************************************************************************

*************************************************************************

IS S E R R RS S SRR REEE EREEEEEES Soft Rock Reactions LA AR E R R ERESEEREREE R X R EE R R R Y

CURRENT JOBNAME REDEFINED AS dcslabs2
RESUME ANSYS DATA FROM FILE NAME=dcslabs2.db
*** ANSYS GLOBAL STATUS **x

TITLE = Pad, LTSP(4), 20 Casks, 156 Kips West (X), Max Up, Soft Rock

ANALYSTIS TYPE = STATIC {(STEADY-STATE)
NUMBER OF ELEMENT TYPES = 6
15348 ELEMENTS CURRENTLY SELECTED. MAX ELEMENT NUMBER = 33177
17051 NODES CURRENTLY SELECTED. MAX NODE NUMBER = 17051
259 KEYPOINTS CURRENTLY SELECTED. MAX KEYPOINT NUMBER = 259
250 LINES CURRENTLY SELECTED. MAX LINE NUMBER = 396
181 AREAS CURRENTLY SELECTED. MAX AREA NUMBER = 295
70 VOLUMES CURRENTLY SELECTED. MAX VOL. NUMBER = 70
11 COMPONENTS CURRENTLY DEFINED
MAXIMUM LINEAR PROPERTY NUMBER = 5
MAXIMUM REAL CONSTANT SET NUMBER = 6
ACTIVE COORDINATE SYSTEM = 0 (CARTESIAN)
MAXIMUM CONSTRAINT EQUATION NUMBER = 4620
NUMBER OF SPECIFIED CONSTRAINTS = 2183
NUMBER OF NODAL LOADS = 2160
CURRENT LOAD CASE = 0 OF 0
LOAD SET = 19
SUBSTEP = 1
TIME/FREQ = 19.000
INITIAL JOBNAME = dcslabs?2
CURRENT JOBNAME = dcslabs2
*rkkkk ANSYS - ENGINEERING ANALYSIS SYSTEM RELEASE 5.7 KXk ko
ANSYS/Structural U
00150104 VERSION=INTEL NT 09:58:36 APR 12, 2001 CP= 3.635

Pad, LTSP(4), 20 Casks, 156 Kips West (X), Max Up, Soft Rock

*¥x**x ANSYS RESULTS INTERPRETATION (POSTL1) ***%x

ENTER /SHOW,DEVICE-NAME TO ENABLE GRAPHIC DISPLAY
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ENTER FINISH TO LEAVE POST1

*x* NOTE *** CbP= 3.635 TIME= 09:58:36
Reading results into the database (SET command) will update the current
displacement and force boundary conditions in the database with the
values from the results file for that load set. Note that any
subsequent solutions will use these values unless action is taken to
either SAVE the current values or not overwrite them (/EXIT,NOSAVE) .

*************************************************************************
*************************************************************************

[IEEEERREEREEE R RS SRR S A S EEES] LOAD CASE 1 I EEE X EEEEEEEE R RS S LR SRR L SR EREES:

USE LOAD STEP 1 SUBSTEP 0 FOR LOAD CASE 0
SET COMMAND GOT LOAD STEP= 1 SUBSTEP= 1 CUMULATIVE ITERATION= 4
TIME/FREQUENCY= 1.0000
TITLE= Pad, Gravity, 20 Casks, Soft Rock
15348 ELEMENTS (OF 15348 DEFINED) SELECTED BY EALL COMMAND.
SELECT COMPONENT CASK

*kkx*x*x%x SUM OF LOADS APPLIED TO CASKS *******

**x%x%x* SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES *****
FX = -0.2721180E-05

FY = 7200000.

FZ = 0.2814517E-04

MX = 0.2937600E+10

MY = -0.1065199E-01

MZ = 0.2203200E+10
SUMMATION POINT= 0.0000 0.0000 0.0000
ESEL FOR LABEL= TYPE FROM 1 TO 1 BY 1

9056 ELEMENTS (OF 15348 DEFINED) SELECTED BY ESEL COMMAND.

SELECT COMPONENT BASE

***x**x%%* L ,OADS TRANSMITTED THRU CONCRETE/ROCK INTERFACE ****%%%

*xx** SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES ***x*
FX = -0.545601BE-04
FY = -0.1523250E+08
FZ = 0.3169748BE-04
MX = -0.6214860E+10
MY = 0.2822164E-01
MZ = -0.4661145E+10

SUMMATION POINT= 0.0000 0.0000 0.0000
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ESEL FOR LABEL= TYPE FROM 2 TO 2 BY 1
1728 ELEMENTS (OF 15348 DEFINED) SELECTED BY ESEL COMMAND.
SELECT COMPONENT BOUNDARY

¥k xkxkxkx LOADS REACTED AT ROCK BOUNDARY CONSTRAINTS ****%*

**x%x** SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES ***x%*
FX = 0.9844398E-0s6

FY = -0.1523250E+08

FZ = -0.9289377E-03

MX = -0.6214860E+10

MY = 0.2820099

MZ = -0.4661145E+10

SUMMATICN POINT= 0.0000 0.0000 0.0000

**********************'k**************************************************
*************************************************************************

LA X RS AR SRR E R EEEEER R YT RS LOAD CASE 2 F*hkhkdkhkkkhkhkkhkhkhhkdkhkhk kb hdkkhkkhkdkdhohkdkhk

USE LOAD STEP " 2 SUBSTEP 0 FOR LOAD CASE 0
SET COMMAND GOT LOAD STEP= 2 SUBSTEP= 1 CUMULATIVE ITERATION= 17
TIME/FREQUENCY= 2.0000
TITLE= Pad, HE(l), 20 Casks, 515 Kips North (Z), Soft Rock
15348 ELEMENTS (OF 15348 DEFINED) SELECTED BY EALL COMMAND.
SELECT - COMPONENT CASK

¥rxxkkxx GUM OF LOADS APPLIED TO CASKS ****%xx

**xx % SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES ****%
FX = 0.8543066E-05
FY = 5340800.
FZ = -0.1030000E+08
MX = 0.9584964E+09
MY = 0.3151800E+10
MZ = 0.1634285E+10
SUMMATION POINT= 0.0000 0.0000 0.0000
ESEL FOR LABEL= TYPE FROM 1 TO 1 BY 1
9056 ELEMENTS (OF 15348 DEFINED) SELECTED BY ESEL COMMAND.

SELECT COMPONENT BASE
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*¥x*xxx**x% [OADS TRANSMITTED THRU CONCRETE/ROCK INTERFACE **x%%%%

**x%%% SUMMATION OF TOTAL

FX = 0.5526232E-04

FY = -0.1176680E+08

FZ = 0.1679026E+08

MX = -0.3872366E+10

MY = -0.5137820E+10

MZ = -0.3600641E+10
SUMMATION POINT= 0.0000 0.0000
ESEL. FOR LABEL= TYPE FROM TO 2

1728 ELEMENTS (OF 15348 DEFINED)

SELECT COMPONENT BOUNDARY

0.0000

**xx**x%x [,OADS REACTED AT ROCK BOUNDARY CONSTRAINTS ****k*x*

***x* SUMMATION OF TOTAL
0.

FX
FY
FZ
MX
MY
MZ

SUMMATION

i}

9438505E-05

-0.1176680E+08

0.

1679026E+08

= -0.3872366E+10
= -0.5137820E+10
= -0.3600641E+10

POINT= 0.0

000

0.0000

0.0000
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FORCES AND MOMENTS IN GLOBAL COORDINATES *****

SELECTED BY ESEL COMMAND.

FORCES AND MOMENTS IN GLOBAL COORDINATES ****x

LR A S S A R R RS SR AEE R RS RS R R RS E R EE R R R R R R R RS R R EEEEEERRRRRER R EEER R R IR XX T RERS

LA RS R A AR A AR R SRR E R R R R AR RS R E R EE R R RS R R R R R R R R R R EE R R R R E R ER R R R R R R R

khkhkhkhkhkhkhkdkhhkhkhkhhkhkdhkrkkhhhkdhx

USE LOAD STEP 3

SUBSTEP

SET COMMAND GOT LOAD STEP=
TIME/FREQUENCY= 3.
TITLE= Pad, HE(1l), 20

SEL

***kx*xx*x* SUM OF LOADS APPLIED TO CASKS **x**xx*x

***%x% SUMMATION OF TOTAL

FX
FY
FZ
MX

15348

ECT

fl

ELEMENTS (O

0000
Casks,

F 15348

COMPONENT CASK

-5599220.

5340800.

-8645160.
0.1154595E+10

LOAD CASE

3

0 FOR LOAD CASE 0

SUBSTEP=

DEFINED)

1

515 Kips N 32.93 W (Z,X),

3 *kkkhkddhkhhkhkhhhhkdhhkhkhdkddhhkhhkdkdk

CUMULATIVE ITERATION= 26

Soft Rock

SELECTED BY EALL COMMAND.

FORCES AND MOMENTS IN GLOBAL COORDINATES ****%
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MY = 0.4529901E+10
MZ = 0.2297792E+10
SUMMATION POINT= 0.0000 0.0000 0.0000
ESEL. FOR LABEL= TYPE FROM 1 TO 1 BY 1
9056 ELEMENTS (OF 15348 DEFINED) SELECTED BY ESEL COMMAND.
SELECT COMPONENT BASE

¥uFkkxxsx LOADS TRANSMITTED THRU CONCRETE/ROCK INTERFACE **#%%%#%

*x**% SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES *****
FX = 9125487.

FY = -0.1176680E+08

FZ = 0.1409120E+08

MX = -0.4021475E+10

MY = -0.8035105E+10

MZ = -0.4105466E+10
SUMMATION POINT= 0.0000 0.0000 0.0000

ESEL FOR LABEL= TYPE FROM 2 TO 2 BY 1

1728 ELEMENTS (OF 15348 DEFINED) SELECTED BY ESEL COMMAND.

SELECT COMPONENT BOUNDARY

*¥¥xxx%k%+ LOADS REACTED AT ROCK BOUNDARY CONSTRAINTS **%%%%x

*x*x% SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES **+*%%
FX = 9125487.

FY = -0.1176680E+08

FZ = 0.1409119E+08

MX = -0.4021475E+10

MY = -0.B035105E+10

MZ = -0.4105466E+10

SUMMATION POINT= 0.0000 0.0000 0.0000

******‘k******************************************************************
*************************************************************************

LE R AR EEEEERE SRR EEEE R TR R R R T LOAD CASE 4§ khkkkkhkhkhkkkdhhkhhhhkdhdhhddhohhhhkhkhdhdkohdhkh

USE LOAD STEP 4 SUBSTEP 0 FOR LOAD CASE 0

SET COMMAND GOT LOAD STEP= 4 SUBSTEP= 1 CUMULATIVE ITERATION= 30
TIME/FREQUENCY= 4.0000
TITLE= Pad, HE(1), 20 Casks, 515 Kips N 45 W (Z,X), Soft Rock
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15348 ELEMENTS (OF 15348 DEFINED) SELECTED BY EALL COMMAND.
SELECT COMPONENT CASK

*rxkkkkx GUM OF LOADS APPLIED TO CASKS **%#x+*x

**x*x*x QUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES *****
FX = -7283200.

FY = 5340800.

Fz = -7283200.

MX = 0.1315987E+10

MY = 0.5200205E+10

MZ = 0.2497344E+10
SUMMATION POINT= 0.0000 0.0000 0.0000

ESEL FOR LABEL= TYPE FROM 1 TO 1 BY 1

9056 ELEMENTS (OF 15348 DEFINED) SELECTED BY ESEL COMMAND.

SELECT COMPONENT BASE

*¥Hxxkxkkxx T,OADS TRANSMITTED THRU CONCRETE/ROCK INTERFACE ***%*%x

**x**x%* SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES ****+*
FX = 0.1186976E+08
FY = -0.1176680E+08
FZ = 0.1186976E+08
MX = -0.4144190E+10
MY = -0.8475007E+10
MZ = -0.4257305E+10
SUMMATION POINT= 0.0000 0.0000 0.0000
ESEL FOR LABEL= TYPE FROM 2 TO 2 BY 1
1728 ELEMENTS (OF 15348 DEFINED) SELECTED BY ESEL COMMAND.
SELECT COMPONENT BOUNDARY

*x*kxkx* [,OADS REACTED AT ROCK BOUNDARY CONSTRAINTS ****xxix

**x %% SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES ****x*
FX = 0.1186976E+08
FY = -0.1176680E+08
FZ = 0.1186976E+08
MX = -0.4144190E+10
MY = -0.8475007E+10
MZ = -0.4257305E+10

SUMMATION POINT= 0.0000 0.0000 0.0000
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*************************************************************************
*********************'k***************************************************

khdkhkhkhkhdkrkhdhhhdhkhkhhhddkhkrd LOAD CASE 5 Kkhkdkdkdkhkhhhkhdhkdhkhkhkhhhkbdhhkhk kb bk kkhdhr

USE LOAD STEP 5 SUBSTEP 0 FOR LOAD CASE 0
SET COMMAND GOT LOAD STEP= 5 SUBSTEP= 1 CUMULATIVE ITERATION= 34
TIME/FREQUENCY= 5.0000
TITLE= Pad, HE(l), 20 Casks, 515 Kips N 57.07 W (z,X), Soft Rock
15348 ELEMENTS (OF 15348 DEFINED) SELECTED BY EALL COMMAND.
SELECT COMPONENT CASK

*¥rxkkxkx SUM OF LOADS APPLIED TO CASKS **x%*xx

**%x** SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES ****x
FX = -8645160.

FY = 5340800.

FZ = -5599220.

MX = 0.1515539E+10

MY = 0.5240587E+10

MZ = 0.2658736E+10
SUMMATION POINT= 0.0000 0.0000 0.0000 o
ESEL FOR LABEL= TYPE FROM 1 TO 1 BY 1

9056 ELEMENTS (OF 15348 DEFINED) SELECTED BY ESEL COMMAND.

SELECT COMPONENT BASE

Frxxxk*kk LOADS TRANSMITTED THRU CONCRETE/ROCK INTERFACE *%% %% %%

*¥**** SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES ****%*
FX 0.1409120E+08

it

FY = -0.1176680E+08

FZ = 9125487.

MX = -0.4296029E+10

MY = -0.8541607E+10

MZ = -0.4380021E+10
SUMMATION POINT= 0.0000 0.0000 0.0000
ESEL FOR LABEL= TYPE FROM 2 TO 2 BY 1

1728 ELEMENTS (OF 15348 DEFINED) SELECTED BY ESEL COMMAND.

SELECT COMPONENT BOUNDARY

*¥*%*xx%* TLOADS REACTED AT ROCK BOUNDARY CONSTRAINTS ***%%%x
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**x*x%% SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES *****
FX = 0.1409119E+08

FY = -0.1176680E+08

FZ = 9125487.

MX = -0.4296029E+10

MY = -0.8541607E+10

MZ = -0.4380021E+10
SUMMATION POINT= 0.0000 0.0000 0.0000

khkkkkhhkhkdhkhhkhrhhrchkrrkdhhkhrhkhkdbkhkhkdhrdhhkhrdhhrhkhdbdrhkkdrhrdhdhdbhkdbhdhrbrdhdrrrdhhdx
Xk kkkkhkhkhkhkdhkhkd bk hkd bk ko hkdrodhkrhbhbrhrdrhkhkhhhdrdodhrhrddrhdhkdkrdkrrkbrhrxdhkx

khkhkkhkkkkdhkhkkkhkhkhkhkhkrhhkhhhhd LOAD CASE 6 I EEE R E SRS EEEEEEEE R R RS R R SRS ERERSS

USE LOAD STEP 6 SUBSTEP 0 FOR LOAD CASE O
SET COMMAND GOT LOAD STEP= 6 SUBSTEP= 1 CUMULATIVE ITERATION= 42
TIME/FREQUENCY= 6.0000
TITLE= Pad, HE(1), 20 Casks, 515 Kips West (W), Soft Rock
15348 ELEMENTS (OF 15348 DEFINED) SELECTED BY EALL COMMAND.
SELECT COMPONENT CASK

*xxxkxxx* GUM OF LOADS APPLIED TO CASKS ****x*%*

*x%x%xx SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES ***x**
FX = -0.1030000E+08
FY = 5340800.
FZ = -0.1218117E-04
MX = 0.2179046E+10
MY = 0.4202400E+10
MZ = 0.2854835E+10
‘SUMMATION POINT= 0.0000 0.0000 0.0000
ESEL FOR LABEL= TYPE FROM 1 TO 1 BY 1
9056 ELEMENTS (OF 15348 DEFINED) SELECTED BY ESEL COMMAND.
SELECT COMPONENT BASE

**xx*xxxk % LOADS TRANSMITTED THRU CONCRETE/ROCK INTERFACE ****%xx

**x** SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES ****x

FX = 0.1679026E+08
FY = -0.1176680E+08
FZ = 0.7937852E-05
MX = -0.4800854E+10
MY = -0.6850426E+10
MZ = -0.4529129E+10
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SUMMATION POINT= 0.0000 0.0000 0.0000
ESEL FOR LABEL= TYPE FROM 2 TO 2 BY 1

1728 ELEMENTS (OF 15348 DEFINED) SELECTED BY ESEL COMMAND.
SELECT COMPONENT BOUNDARY

*¥rA&*xxk* LOADS REACTED AT ROCK BOUNDARY CONSTRAINTS **** k%

*¥*%xx*x SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES ****%*
FX = 0.1679026E+08

FY = -0.1176680E+08

FZ = -0.4391488E-03

MX = -0.4800854E+10

MY = -0.6850426E+10

MZ = -0.4529129E+10
SUMMATION POINT= 0.0000 0.0000 0.0000

*************************************************************************
*************************************************************************

Thhkhkhkhkkkhkdkhkhkkrdkkkkdodhdhkwn LOAD CASE T ohkkkhkhkkhkkdkhkhkhhhrkhkhhkhkhhkrkkkddhdn

USE LOAD STEP 7 SUBSTEP 0 FOR LOAD CASE 0
SET COMMAND GOT LOAD STEP= 7 SUBSTEP= 1 CUMULATIVE ITERATION= 54
TIME/FREQUENCY= 7.0000
TITLE= Pad, HE(l), 20 Casks, 206 Kips North (z), Max Up, Soft Rock
15348 ELEMENTS (OF 15348 DEFINED) SELECTED BY EALL COMMAND.
SELECT COMPONENT CASK

*¥rEkxxkx* SUM OF LOADS APPLIED TO CASKS ****x*%

*¥**kxk SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES *#**%*
FX = 0.3215105E-05

FY = 2552000.

FZ = -4120000.

MX = 0.5529960E+09

MY = 0.1260720E+10

MZ = 0.7809120E+09
SUMMATION POINT= 0.0000 0.0000 0.0000

ESEL FOR LABEL= TYPE FROM 1 TO 1 BY 1

9056 ELEMENTS (OF 15348 DEFINED) SELECTED BY ESEL COMMAND.
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SELECT COMPONENT BASE

**x*x*x*k** [,OADS TRANSMITTED THRU CONCRETE/ROCK INTERFACE *****x*%*

**x%*x% SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES *****
FX = -0.1211798E-~-04

FY = -6568250.

FZ = 7525780.

MX = -0.2344886E+10

MY = -0.2302889E+10

MZ = -0.2009884E+10
SUMMATION POINT= 0.0000 0.0000 0.0000
ESEL FOR LABEL= TYPE FROM 2 TO 2 BY 1

1728 ELEMENTS (OF 15348 DEFINED) SELECTED BY ESEL COMMAND.

SELECT COMPONENT BOUNDARY

**x**%x%%% [OADS REACTED AT ROCK BOUNDARY CONSTRAINTS ****x**xx

**%¥** SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES *****
FX = -0.2419571E-05

FY = -6568250.

Fz = 7525780.

MX = -0.2344886E+10

MY = -0.2302889E+10

MZ = -0.2009884E+10
SUMMATION POINT= 0.0000 0.0000 0.0000

P L R E R R R R R R 2 2 X X E X EE A SR 2R R A RS S RS2 S 2 S A R R R R A RS E AR EREE R RSN
N A R AR R R R R R 2 R R R R E R R R R RS RS E RS RS R R A R RS R E R R R R TR R

XX A EREEEEEEEEE R L LSS S EEESR] LOAD CASE 8 [ EEEZEEEERENEEEEEEEE R SRR E R R R A SRR RS

USE LOAD STEP 8 SUBSTEP 0 FOR LOAD CASE O
SET COMMAND GOT LOAD STEP= 8 SUBSTEP= 1 CUMULATIVE ITERATION=
TIME/FREQUENCY= 8.0000
TITLE= Pad, HE(l), 20 Casks, 206 Kips West (X}, Max Up, Soft Rock
15348 ELEMENTS (OF 15348 DEFINED) SELECTED BY EALL COMMAND.
SELECT COMPONENT CASK

*x%xkxx*k*x SUM OF LOADS APPLIED TO CASKS **x**xx*

*kxk*x SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES *****
FX = -4120000.
FY = 2552000.
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FZ = -0.5627602E-05

MX = 0.1041216E+10

MY = 0.1680960E+10

MZ = 0.1269132E+10

SUMMATION POINT= 0.0000 0.0000 0.0000

ESEL FOR LABEL= TYPE FROM 1 TO 1 BY 1

9056 ELEMENTS (OF 15348 DEFINED) SELECTED BY ESEL COMMAND.

SELECT COMPONENT BASE

*¥rx*kkkxx LOADS TRANSMITTED THRU CONCRETE/ROCK INTERFACE ***#*%*x%

***xxx SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES ***%*

FX = 7525780.
FY = -6568250.
FZ = -0.7107511E-05
MX = -0.2679846E+10
MY = -0.3070518E+10
MZ = -0.23448B44E+10
SUMMATION POINT= 0.0000 0.0000 0.0000
ESEL FOR LABEL= TYPE FROM 2 TO 2 BY 1
1728 ELEMENTS (OF 15348 DEFINED) SELECTED BY ESEL COMMAND.
SELECT COMPONENT BOUNDARY

*¥*Akxxkxx % LOADS REACTED AT ROCK BOUNDARY CONSTRAINTS *****x*

*x*kx% SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES ***x*
FX = 7525780.

FY = -6568250.
*FZ = -0.1351569E-03

MX = -0.2679846E+10

MY = -0.3070518E+10

MZ = -0.2344844E+10

SUMMATION POINT= 0.0000 0.0000 0.0000

*************************************************************************
*************************************************************************

khkdkhkhkhkhkhhrhkthhdhkdkhhkhdkdxx LOAD CASE Q *hkhdkhhkhhkdhkhkhhhhhhhkhdhhdhhhhhhhdhdhdhx

USE LOAD STEP 9 SUBSTEP 0 FOR LOAD CASE 0

SET COMMAND GOT LOAD STEP= 9 SUBSTEP= 1 CUMULATIVE ITERATION= 69
TIME/FREQUENCY= 9.0000
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TITLE= Pad, HE(3), 20 Casks, 171.2 Kips North (Z), Max Dn, Soft Rock
15348 ELEMENTS (OF 15348 DEFINED) SELECTED BY EALL COMMAND.
SELECT COMPONENT CASK

*xkkxxx+ SUUM OF LOADS APPLIED TO CASKS ****¥**x

**xx%* SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES ****x=*
FX = -0.1591156E-04

FY = 0.1546600E+08

FZ = -3424000.

MX = 0.5904384E+10

MY = 0.1047744E+10

MZ = 0.4732596E+10
SUMMATION POINT= 0.0000 0.0000 0.0000
ESEL FOR LABEL= TYPE FROM 1 TO 1 BY 1

9056 ELEMENTS (OF 15348 DEFINED) SELECTED BY ESEL COMMAND.

SELECT COMPONENT BASE

*x*x*x%** [,OADS TRANSMITTED THRU CONCRETE/ROCK INTERFACE ***%*¥x

**x%%% SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES ****=*
FX = 0.5125743E-04

FY = -0.2751475E+08

FZ = 6829780.

MX = -0.1097353E+11

MY = -0.2089913E+10

MZ = -0.8419514E+10
SUMMATION POINT= 0.0000 0.0000 0.0000

ESEL FOR LABEL= TYPE FROM 2 TO 2 BY 1

1728 ELEMENTS (OF 15348 DEFINED) SELECTED BY ESEL COMMAND.

SELECT COMPONENT BOUNDARY

*xk*x*xxx* [ OADS REACTED AT ROCK BOUNDARY CONSTRAINTS ***x**x

**% %% SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES *****
FX = -0.9600777E-05

FY = -0.2751475E+08

FZ = 6829780.

MX = -0.1097353E+11

MY = -0.2089913E+10

MZ = -0.B8419514E+10

SUMMATION POINT= 0.0000 0.0000 0.0000
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*************************************************************************
*************************************************************************

LR R R R R AR ERE S EE X EE R R E R IR RE LOAD CASE 10 LA R R R AR E R EEESEEERRE R R R ERE TR TR

USE LOAD STEP 10 SUBSTEP 0 FOR LOAD CASE 0

SET COMMAND GOT LOAD STEP= 10 SUBSTEP= 1 CUMULATIVE ITERATION=
TIME/FREQUENCY= 10.000

TITLE= Pad, HE(3), 20 Casks, 171.2 Kips West (X), Max Dn, Soft Rock
15348 ELEMENTS (QF 15348 DEFINED) SELECTED BY EALL COMMAND.

SELECT COMPONENT CASK

*rkxxkxxk* SUM OF LOADS APPLIED TO CASKS **%k%xw*

*xk%kk SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES **%x%
FX = -3424000.

FY = 0.1546600E+08

FZ = 0.2441731E-04

MX = 0.6310128E+10

MY = 0.1396992E+10

MZ = 0.5138340E+10

SUMMATION POINT= 0.0000 0.0000 0.0000

ESELL. FOR LABEL= TYPE FROM 1 TO 1 BY 1

9056 ELEMENTS (OF 15348 DEFINED) SELECTED BY ESEL COMMAND.

SELECT COMPONENT BASE

*¥rx%x*xx% LOADS TRANSMITTED THRU CONCRETE/ROCK INTERFACE ****%%%

*xk%kx SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES ***%%
FX = 6829780.

FY = -0.2751475E+08

FZ = 0.3053435E-04

MX = -0.1122602E+11

MY = -0.2786550E+10

MZ = -0.8671997E+10
SUMMATION POINT= 0.0000 0.0000 0.0000
ESEL FOR LABEL= TYPE FROM 2 TO 2 BY 1

1728 ELEMENTS (OF 15348 DEFINED) SELECTED BY ESEL COMMAND.

SELECT COMPONENT BOUNDARY
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*xxxxxx* [OADS REACTED AT ROCK BOUNDARY CONSTRAINTS *** k%%

*xkxx GUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES *****
FX = 6829780.

FY = -0.275147SE+08

FZ = -0.232442%E-02

MX = -0.1122602E+11

MY = -0.2786550E+10

MZ = -0.8671997E+10
SUMMATION POINT= 0.0000 0.0000 0.0000

Ak KkKR*kA Rk khkhkhhdkhdhhkr Ak hhhkhrhrhrhahhkhkhhbddohhhArhhhkhkdk b dhhdhddhdhddbddbdddd
Ak KKk RIkrhkRdkhkhkhhdhhhhhrhkhrhhhkhdbhhkhdhhhhodrhhhhhdhrrdrkhk bk hrhxdrhdhrhdrhddddddhkek

IEXEEEREEREREEEE SRS S LR EES, LOAD CASE ll (2 Z 2222 EEREEE R R R EE SRS R R NS E L EE S

USE LOAD STEP 11 SUBSTEP 0 FOR LOAD CASE O
SET COMMAND GOT LOAD STEP= 11 SUBSTEP= 1 CUMULATIVE ITERATION= 85
TIME/FREQUENCY= 11.000
TITLE= Pad, LTSP(2), 20 Casks, 440 Kips North (Z), Soft Rock
15348 ELEMENTS (OF 15348 DEFINED) SELECTED BY EALL COMMAND.
SELECT COMPONENT CASK

**x*kxk*x*x SUM OF LOADS APPLIED TO CASKS ******x

**%%* SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES *****
FX = -0.3154209E-05

FY = 5166400.

Fz = -8800000.

MX = 0.1065091E+10

MY = 0.2692800E+10

MZ = 0.158091BE+10

SUMMATION POINT= 0.0000 0.0000 0.0000

ESEL FOR LABEL= TYPE FROM 1 TO 1 BY 1

9056 ELEMENTS (OF 15348 DEFINED) SELECTED BY ESEL COMMAND.

SELECT COMPONENT BASE

*x*kx*x**x%x [,OADS TRANSMITTED THRU CONCRETE/ROCK INTERFACE ******%*

*x%%*x SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES *****
FX = 0.2813995E-05
FY = -0.1094980E+08
FZ = 0.1598106E+08

MX = -0.3747866E+10
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MY = -0.4890203E+10
MZ = -0.3350639E+10
SUMMATION POINT= 0.0000 0.0000 0.0000
ESEL FOR LABEL= TYPE FROM 2 TO 2 BY 1
1728 ELEMENTS (OF 15348 DEFINED) SELECTED BY ESEL COMMAND.
SELECT COMPONENT BOUNDARY

¥xxkkxxxx LOADS REACTED AT ROCK BOUNDARY CONSTRAINTS ****%#x

*Ax%*x SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES **%%*
FX = -0.4816393E-05

FY = -0.1094980E+08

FZ = 0.1598105E+08

MX = -0.3747866E+10

MY = -0.4890203E+10

MZ = -0.3350639E+10

SUMMATION POINT= 0.0000 0.0000 0.0000

*************************************************************************
*************************************************************************

LR R R E R R EEEEEE AR R R EE TR ] LOAD CASE 12 Fhkhkdkdkhkhkhhdkdkhhhdhhkhdkhhkdhhdhdhdhdkxsk

USE LOAD STEP 12 SUBSTEP 0 FOR LOAD CASE 0
SET COMMAND GOT LOAD STEP= 12 SUBSTEP= 1 CUMULATIVE ITERATION= 94
TIME/FREQUENCY= 12.000
TITLE= Pad, LTSP(2), 20 Casks, 440 Kips N 32.93 W (Z,X), Soft Rock
15348 ELEMENTS (OF 15348 DEFINED) SELECTED BY EALL COMMAND.
SELECT COMPONENT CASK

*¥kkkkkkk GUM OF LOADS APPLIED TO CASKS *x*x***

*¥*kx% SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES **#*%x
FX = -4783800.

FY = 5166400.

FZ = -7386160.

MX = 0.1232631E+10

MY = 0.4211955E+10

MZ = 0.2147799E+10

SUMMATION POINT= 0.0000 0.0000 0.0000
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ESEL FOR LABEL= TYPE FROM 1 TO 1l BY 1
9056 ELEMENTS (OF 15348 DEFINED) SELECTED BY ESEL COMMAND.
SELECT COMPONENT BASE

*¥xkkkxk*x L,OADS TRANSMITTED THRU CONCRETE/ROCK INTERFACE ****k%%

¥x*¥%* SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES ***%%*
FX = 8687595.

FY = -0.1094980E+08

FZ = 0.1341054E+08

MX = -0.3863355E+10

MY = -0.7648162E+10

MZ = -0.3741848E+10
SUMMATION POINT= 0.0000 0.0000 0.0000
ESEL FOR LABEL= TYPE FROM 2 TO 2 BY 1

1728 ELEMENTS (OF 15348 DEFINED) SELECTED BY ESEL COMMAND.

SELECT COMPONENT BOUNDARY

¥*xxxxxk*x T,OADS REACTED AT ROCK BOUNDARY CONSTRAINTS *****x%

***+%x SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES ****xx
FX = 8687595.

FY = -0.1094980E+08

FZ = 0.1341053E+08

MX = -0.3863355E+10

MY = -0.7648162E+10

MZ = -0.3741848BE+10
SUMMATION POINT= 0.0000 0.0000 0.0000

LER AR A SR SRS R R RS EEEEEERE R R R R R R R R R R LA Ty
LR AR AR AR R R R R R R RS EERE SRR EEEE R R R R R R R R R R R R R R R R R g T T R

IR E S EREEEEEE SRS R ERRE LOAD CASE 13 LB AR RS S SRR EEE S SRR E R R ERERE LR EEE SR

USE LOAD STEP 13 SUBSTEP 0 FOR LOAD CASE 0
SET COMMAND GOT LOAD STEP= 13 SUBSTEP= 1 CUMULATIVE ITERATION= 98
TIME/FREQUENCY= 13.000
TITLE= Pad, LTSP(2), 20 Casks, 440 Kips N 45 W (Z,X), Soft Rock
15348 ELEMENTS (OF 15348 DEFINED) SELECTED BY EALL COMMAND.

SELECT COMPONENT CASK
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R

*kkxkxkkxx SGUM OF LOADS APPLIED TO CASKS ***kxx%

*¥x*xkxx SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES **xxx
FX = -6222540.

FY = 5166400.

FZ = -6222540.

MX = 0.1370520E+10

MY = 0.4442894E+10

MZ = 0.2318289E+10
SUMMATION POINT= 0.0000 0.0000 0.0000
ESEL FOR LABEL= TYPE FROM 1 TO 1 BY 1

9056 ELEMENTS (OF 15348 DEFINED) SELECTED BY ESEL COMMAND.

SELECT COMPONENT BASE

*hkkxxxx [L,OADS TRANSMITTED THRU CONCRETE/ROCK INTERFACE ****x%*

**x%x*x% SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES **%x**
FX = 0.1129908E+08

FY = -0.1094980E+08

FZ = 0.1129908E+08

MX = -0.3958592E+10 —
MY = -0.8067543E+10

MZ = -0.3859565E+10

SUMMATION POINT= (0.0000 0.0000 0.0000

ESEL. FOR LABEL= TYPE FROM 2 TO 2 BY 1

1728 ELEMENTS (OF 15348 DEFINED) SELECTED BY ESEL COMMAND.

SELECT COMPONENT BOUNDARY

**x%kkx* TOADS REACTED AT ROCK BOUNDARY CONSTRAINTS ***%%¥%

*k*k%k%* SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES ***%%
FX = 0.1129908E+08
FY = -0.1094980E+08
FZ = 0.1129908E+08
MX = -0.3958592E+10
MY = -0.8067543E+10
MZ = -0.3859566E+10

SUMMATION POINT= 0.0000 0.0000 0.0000

*************************************************************************
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dhkkhkhkhkhkhkhkdkhdhhkhrhhr bk kb hkkhkdbhkhhhkhdrrhkrhrhhdhrhdhbrdkhrhdorhbrrhhdhhdbbdhdkhk
I EEE RS SRR R SR EEESEESE RS LOAD CASE 14 Ahkhkhkdkhkhkhkhhhhhkhkdhkhkhhkhkkhhikhkdhddkdkid

USE LOAD STEP 14 SUBSTEP 0 FOR LOAD CASE 0
SET COMMAND GOT LOAD STEP= 14 SUBSTEP= 1 CUMULATIVE ITERATION= 102
TIME/FREQUENCY= 14.000
TITLE= Pad, LTSP(2), 20 Casks, 440 Kips N 57.03 W (Z,X), Soft Rock
15348 ELEMENTS (OF 15348 DEFINED) SELECTED BY EALL COMMAND.
SELECT COMPONENT CASK

*kxxkx** SUM OF LOADS APPLIED TO CASKS ***** %%

**%x%x* QUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES ****=x
FX = -7386160.

FY = 5166400.

FzZ = -4783800.

MX = 0.1541011E+10

MY = 0.4477396E+10

MZ = 0.2456178E+10
SUMMATION POINT= 0.0000 0.0000 0.0000
ESEL. FOR LABEL= TYPE FROM 1 TO 1 BY 1

9056 ELEMENTS (OF 15348 DEFINED) SELECTED BY ESEL COMMAND.

SELECT COMPONENT BASE

***x*x*%*x [,OADS TRANSMITTED THRU CONCRETE/ROCK INTERFACE ***%*%%

*%x%%% SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES ****x*
FX = 0.1341054E+08
FY = -0.1094980E+08
FZz = 8687595.
MX = -0.4076309E+10
MY = -0.8129902E+10
MZ = -0.3954802E+10
SUMMATION POINT= 0.0000 0.0000 0.0000
ESEL FOR LABEL= TYPE FROM 2 TO 2 BY 1
1728 ELEMENTS (OF 15348 DEFINED) SELECTED BY ESEL COMMAND.
SELECT COMPONENT BOUNDARY

*k*x*x*%%*x [ OADS REACTED AT ROCK BOUNDARY CONSTRAINTS *****xx

***x%* GUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES ****=*
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FX = 0.1341053E+08

FY = -0.1094980E+08

Fz = 8687595.

MX = -0.4076309E+10

MY = -0.8129902E+10

MZ = -0.3954802E+10
SUMMATION POINT= 0.0000 0.0000 0.0000

*************************************************************************
*************************************************************************

LA RS AR R SRR E R ERE XX R TR TR P LOAD CASE 15 Khkhkdkhkhkdhhdhhkhhhkdhhdhhrhddhhdkrhdhhkdh ks

USE LOAD STEP 15 SURBSTEP 0 FOR LOAD CASE 0
SET COMMAND GOT LOAD STEP= 15 SUBSTEP= 1 CUMULATIVE ITERATION= 110
TIME/FREQUENCY= 15.000
TITLE= Pad, LTSP(2), 20 Casks, 440 Kips West (X), Soft Rock
15348 ELEMENTS (OF 15348 DEFINED) SELECTED BY EALL COMMAND.

SELECT COMPONENT CASK

¥r*¥kxkkx SUM OF LOADS APPLIED TO CASKS *****%*

*¥**%xx SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES **#*%
FX = -8800000.

FY = 5166400.

FZ = -0.1477873E-04

MX = 0.2107891E+10

MY = 0.3590400E+10

MZ = 0.2623718E+10
SUMMATION POINT= 0.0000 0.0000 0.0000
ESEL FOR LABEL= TYPE FROM 1 TO 1 BY 1

9056 ELEMENTS (OF 15348 DEFINED) SELECTED BY ESEL COMMAND.

SELECT COMPONENT BASE

*r¥x*kA* LOADS TRANSMITTED THRU CONCRETE/ROCK INTERFACE *#*%##%%%

*¥*%k*k*x SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES ***%%
FX = 0.1598106E+08
FY = -0.1094980E+08
FZ = -0.1841093E-04
MX = -0.4467518E+10

MY = -0.6520270E+10
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MZ = -0.4070291E+10
SUMMATION POINT= 0.0000 0.0000 0.0000
ESEL FOR LABEL= TYPE FROM 2 TO 2 BY 1
1728 ELEMENTS (OF 15348 DEFINED) SELECTED BY ESEL COMMAND.
SELECT COMPONENT BOUNDARY

*xxxx*x*x [,OADS REACTED AT ROCK BOUNDARY CONSTRAINTS *****%%*

**%*%x SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES ****%*
FX = 0.1598105E+08

FY = -0.1094980E+08

Fz = -0.2896357E-03

MX = -0.4467518E+10

MY = -0.6520270E+10

MZ = -0.4070291E+10

SUMMATION POINT= 0.0000 0.0000 0.0000

AR A RS S SR RS RS E R R ER AR SRR EEEREREERARRRRR R R RS RRRERRERRERERRREREEREREESES SRR
ISR R R RS EEEEEEE RS RS SRS R SERER SRR AR R RS ERS R R AR R RR SRRl EREREEREER S SRS SR

tEE R A RS EEEEESEREEERESSEESSE] LOAD CASE 16 LR AR R EEERESESEEESESEREERSEEEEEES RS

USE LOAD STEP 16 SUBSTEP 0 FOR LOAD CASE 0
SET COMMAND GOT LOAD STEP= 16 SUBSTEP= 1 CUMULATIVE ITERATION= 123
TIME/FREQUENCY= 16.000
TITLE= Pad, LTSP(2), 20 Casks, 176 Kips North (Z), Max Up, Soft Rock
15348 ELEMENTS (OF 15348 DEFINED) SELECTED BY EALL COMMAND.
SELECT COMPONENT CASK

**x*xkkk*kx SGUM OF LOADS APPLIED TO CASKS ****%%%*

**x%* SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES ****x*
FX = 0.7869293E-05

FY = 2116000.

FZ = -3520000.

MX = 0.4462080E+09

MY = 0.1077120E+10

MZ = 0.6474960E+09

SUMMATION POINT= 0.0000 0.0000 0.0000

ESEL FOR LABEL= TYPE FROM 1 TO 1 BY 1
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—
9056 ELEMENTS (OF 15348 DEFINED) SELECTED BY ESEL COMMAND.

SELECT COMPONENT BASE

*kxkkkxkx [[OADS TRANSMITTED THRU CONCRETE/ROCK INTERFACE ***%*%x

**%*%x SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES ****%*

FX = -0.7864828E-06
FY = -4525750.
FZ = 7295275.

MX = -0.1599273E+10
MY = -0.2232354E+10
MZ = -0.1384880E+10

SUMMATION POINT= 0.0000 0.0000 0.0000

ESEL FOR LABEL= TYPE FROM 2 TO 2 BY 1

1728 ELEMENTS (OF 15348 DEFINED) SELECTED BY ESEL COMMAND.

SELECT COMPONENT BOUNDARY

**x%k***x% LOADS REACTED AT ROCK BOUNDARY CONSTRAINTS **x %%

**%%x%* SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES ***+*% _
FX = 0.3473238E-05 T
FY = -4525750.

FZ = 7295275,

MX = -0.1599273E+10

MY = -0.2232354E+10

MZ = -0.1384880E+10

SUMMATION POINT= 0.0000 0.0000 0.0000

*************************************************************************
*************************************************************************

LA R R EE R EEEEEE R R R R R E R R LOAD CASE N7 FhhkkkhkkhkrkkhkdkhkAhhkhhdhhhh kA rkrh ok ok h ok

USE LOAD STEP 17 SUBSTEP 0 FOR LOAD CASE 0
SET COMMAND GOT LOAD STEP= 17 SUBSTEP= 1 CUMULATIVE ITERATION= 136
TIME/FREQUENCY= 17.000
TITLE= Pad, LTSP(2), 20 Casks, 176 Kips West (X), Max Up, Soft Rock
15348 ELEMENTS (OF 15348 DEFINED) SELECTED BY EALL COMMAND.

SELECT COMPONENT CASK
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*kk*kkkk* GUM OF LOADS APPLIED TO CASKS *****%x¥

**%%* SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES ***x%
FX = -3520000.

FY = 2116000.

FZ = -0.4083373E-05

MX = 0.8633280E+09

MY = 0.1436160E+10

MZ = 0.1064616E+10
SUMMATION POINT= 0.0000 0.0000 0.0000
ESELL FOR LABEL= TYPE FROM 1 TO 1 BY 1

9056 ELEMENTS (OF 15348 DEFINED) SELECTED BY ESEL COMMAND.

SELECT COMPONENT BASE

x*x*x**x%%x [,OADS TRANSMITTED THRU CONCRETE/ROCK INTERFACE *****x%%

***x*x SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES ****%*
FX = 7295275.

FY = -4525750.

FZ = -0.1771540E-04

MX = -0.1846506E+10

MY = -0.2976472E+10

MZ = -0.1632112E+10
SUMMATION POINT= 0.0000 0.0000 0.0000
ESEL FOR LABEL= TYPE FROM 2 TO 2 BY 1

1728 ELEMENTS (OF 15348 DEFINED) SELECTED BY ESEL COMMAND.

SELECT COMPONENT BOUNDARY

*x*kxkk*x+ [,OADS REACTED AT ROCK BOUNDARY CONSTRAINTS ******x*

**x%*x*x SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES *****
FX = 7295275.

FY = -4525750.

FZ = -0.4159231E-04

MX = -0.1846506E+10

MY = -0.2976472E+10

MZ = -0.1632112E+10

SUMMATION POINT= 0.0000 0.0000 0.0000

R A A  E R R R R R R E R R R R R X R R R RS SRS R E R RS RS R EEE R E R R R R EEERSEESE]

PR R R R I R R R SRR S RS RS E ISR R R SRS RS RS R RE R R EREREEEEE R EEEEESE]
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p—

LA EE R R RS EEESEREEEEEEREREIEY LOAD CASE 18 LS AR RS A SRS ERE R EEEE EEEREREEEREEE XEE]

USE LOAD STEP 18 SUBSTEP 0 FOR LOAD CASE 0
SET COMMAND GOT LOAD STEP= 18 SUBSTEP= 1 CUMULATIVE ITERATION= 151
TIME/FREQUENCY= 18.000
TITLE= Pad, LTSP(4), 20 Casks, 156 Kips North (Z), Max Up, Soft Rock
15348 ELEMENTS (OF 15348 DEFINED) SELECTED BY EALIL COMMAND.
SELECT COMPONENT CASK

¥kxkdkdkxx SUM OF LOADS APPLIED TO CASKS ***k%*x

**x*x SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES ***xx*

FX = -0.5957049E-06

FY = 1112000.

FzZz = -3120000.

MX = 0.8397600E+08

MY = 0.9547200E+09

MZ = 0.3402720E+09

SUMMATION POINT= 0.0000 0.0000 0.0000

ESEL FOR LABEL= TYPE FROM 1 TO 1 BY 1 ‘
9056 ELEMENTS (OF 15348 DEFINED) SELECTED BY ESEL COMMAND.

SELECT COMPONENT BASE

¥kkxkkxkx LOADS TRANSMITTED THRU CONCRETE/ROCK INTERFACE ***%#%x%

*k*x*x* SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES *#**#*%
FX = 0.8917241E-05
FY = -3521750.
FZ = 6895275,
MX = -0.1237041E+10
MY = -0.2109954E+10
MZ = -0.1077656E+10
SUMMATICON POINT= 0.0000 0.0000 0.0000
ESEL FOR LABEL= TYPE FROM 2 TO 2 BY 1
1728 ELEMENTS (OF 15348 DEFINED) SELECTED BY ESEL COMMAND.
SELECT COMPONENT BOUNDARY

*¥xkkxkx* LOADS REACTED AT ROCK BOUNDARY CONSTRAINTS ***xxx%

*xxkx SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES **x%%
FX = 0.3327496E-05
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FY = -3521750.

FZ = 6895275.

MX = -0.1237041E+10

MY = -0.2109954E+10

MZ = -0.1077656E+10

SUMMATION POINT= 0.0000 0.0000 0.0000

*************************************************************************
*************************************************************************

LR AR A A ESEEEREEEREREEEEEEEE T LOAD CASE 19 *kFdhkdkhkhkdhdhkhdkhkhkhhdhhhdhdkdhddhdhdkkhkhkdw

USE LOAD STEP 19 GSUBSTEP 0 FOR LOAD CASE 0
SET COMMAND GOT LOAD STEP= 19 SUBSTEP= 1 CUMULATIVE ITERATION= 168
TIME/FREQUENCY= 19.000
TITLE= Pad, LTSP{4), 20 Casks, 156 Kips West (X), Max Up, Soft Rock
15348 ELEMENTS (OF 15348 DEFINED) SELECTED BY EALL COMMAND.
SELECT COMPONENT CASK

*rxxxkkx SUM OF LOADS APPLIED TO CASKS **x*%*x

*x*x%x* SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES ***++
FX = -3120000.
FY = 1112000.
FZ = -0.1947861E-04
MX = 0.4536960E+09
MY = 0.1272960E+10
MZ = 0.7099920E+09
‘SUMMATION POINT= 0.0000 0.0000 0.0000
ESEL FOR LABEL= TYPE FROM 1 TO 1 BY 1
9056 ELEMENTS (OF 15348 DEFINED) SELECTED BY ESEL COMMAND.
SELECT COMPONENT BASE

*kxkkxkkk L,OADS TRANSMITTED THRU CONCRETE/ROCK INTERFACE ***%%%x%

*x*kx* SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES ***%#

FX = 6895275.
FY = -3521750.
FZ = 0.2198764E-04
MX = -0.1436874E+10

MY = -0.2813272E+10
MZ -0.1277488E+10
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SUMMATION POINT= 0.0000 0.0000 0.0000
ESEL FOR LABEL= TYPE FROM 2 TO 2 BY 1

1728 ELEMENTS (OF 15348 DEFINED) SELECTED BY ESEL COMMAND.
SELECT COMPONENT BOUNDARY

*¥r*xxx ks« L,OADS REACTED AT ROCK BOUNDARY CONSTRAINTS ***# %%+

**kk%x* SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES ****x
FX = 6895275.

FY = -3521750.

FZ = -0.2603334E-04

MX = -0.1436874E+10

MY = -0.2813272E+10

MZ = -0.1277488E+10

SUMMATION POINT= 0.0000 0.0000 0.0000

EXIT THE ANSYS POST1 DATABASE PROCESSOR

**x*x ROUTINE COMPLETED ***** (Cp = 60.577

*** NOTE **=* CP= 60.577 TIME= 09:59:55
A total of 1 warnings and errors written to decslabs2.err.

/OUTPUT FILE= padhardreac.out
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Below are the equilibrium results for the hard rock analyses:

dkkdhhkkkhkkhhkhkhdhhrhkhkhkdhhdbhdhhrhkhddhhhhhhhkddbhhrdhohhrhkdhkdbhkhkddkarhkkkdrkdrhdkhhrhdddthx
R E E R E R R R R R R R R R X R EE RS E RS S SRS EEE R RS EE SRR R R R R EEEEEEEEREEEREESES
R R R R R R R R R R R R R R R E RS RS E SR SRS E R E RS EEE R R R EEE SRR R R R A R R R R R R R EEEEERESESE]
I EEZ EE R R RS E R R R R R SRR EEERRZ R AR R R RS R RS SRR R R R R RS R R SR R R R R R AR EERESSE]
R 2R R R R R EEEEE R R R R R R R E R R SRR R SRR SRR R R R RS SR R SRR ER RS EEERESS]
R T R R R T R R R RS X EEEEE R SRR RS RS R SRS S R EEE SR A X RS AR 2R R R AR R R R ERESES]

Ahkkhkkhkhkdkhkkhkhkhkddkdddkhkik Hard Rock Reactlons Akhkkhkhkhkkhkdkhkhhkhhhkhkdkdrkhkkhkhkhdkx

CURRENT JOBNAME REDEFINED AS dcslabh2
RESUME ANSYS DATA FROM FILE NAME=dcslabh2.db
*%*%* ANSYS GLOBAL STATUS ***

TITLE = Pad, LTSP(4), 20 Casks, 156 Kips West (X), Max Up, Hard Rock

ANALYSIS TYPE = STATIC (STEADY-STATE)
NUMBER OF ELEMENT TYPES = 6
1728 ELEMENTS CURRENTLY SELECTED. MAX ELEMENT NUMBER = 33177
731 NODES CURRENTLY SELECTED. MAX NODE NUMBER = 17051
259 KEYPOINTS CURRENTLY SELECTED. MAX KEYPOINT NUMBER = 259
250 LINES CURRENTLY SELECTED. MAX LINE NUMBER = 396
181 AREAS CURRENTLY SELECTED. MAX AREA NUMBER = 295
70 VOLUMES CURRENTLY SELECTED. MAX VOL. NUMBER = 70

11 COMPONENTS CURRENTLY DEFINED

MAXIMUM LINEAR PROPERTY NUMBER = 5

MAXIMUM REAL CONSTANT SET NUMBER = 6

ACTIVE COORDINATE SYSTEM = 0 (CARTESIAN)
MAXIMUM CONSTRAINT EQUATION NUMBER = 4620

NUMBER OF SPECIFIED CONSTRAINTS = 2193

NUMBER OF NODAL LOADS = 2160

INITIAL JOBNAME = dcslabs2

CURRENT JOBNAME

dcslabh2
***x%x%* ANSYS RESULTS INTERPRETATION (POST1) **xx*x*

ENTER /SHOW,DEVICE-NAME TO ENABLE GRAPHIC DISPLAY
ENTER FINISH TO LEAVE POSTI1

R R R R R R R R R R R R R R R R R R A X E R R R R SRR E SRR SRR S S R RS R R AR SRR RS
dkkdhkhkkkhkhhkkhkdhhkrhkdhhhkhdhkrbhrrhrhrhdhkddhddrdbhdbhdrdhkrddrhbrdoddrbrrbrhkrhdbrbbrbhhdk

khkhkkhkkkhkhhkhkhkhhkhhhkhddkhkhd LOAD CASE 1 IEEEEEZEREESEEERER R R R R RS R R R R R R R E SRS

USE LOAD STEP 1 SUBSTEP 0 FOR LOAD CASE 0

SET COMMAND GOT LOAD STEP= 1 SUBSTEP= 1 CUMULATIVE ITERATION= 2
TIME/FREQUENCY= 1.0000
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TITLE= Pad, Gravity, 20 Casks, Hard Rock
15348 ELEMENTS (OF 15348 DEFINED) SELECTED BY EALL COMMAND.
SELECT COMPONENT CASK

¥rkkkkxx SUM OF LOADS APPLIED TO CASKS ****xxkx

**x***x SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES **%%%*
FX = 0.1439743E-05

FY = 7200000.

FZ = 0.1828341E-04

MX = (0.2937600E+10

MY = -0.6399110E-02

MZ = 0.2203200E+10

SUMMATION POINT= 0.0000 0.0000 0.0000
ESEL:. FOR LABEL= TYPE FROM 1 TO 1 BY 1

9056 ELEMENTS (OF 15348 DEFINED) SELECTED BY ESEL COMMAND.

SELECT COMPONENT BASE

*¥r*xxxxx LOADS TRANSMITTED THRU CONCRETE/ROCK INTERFACE ****#%x+

**xkxx SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES ****x
FX = 0.3232257E-04
FY = -0.1523250E+08
FZ = 0.3119760E-05
MX = -0.6214860E+10
MY = -0.7304851E-02
MZ = -0.4661145E+10
SUMMATION POINT= 0.0000 0.0000 0.0000
ESEL FOR LABEL= TYPE FROM 2 TO 2 BY 1
1728 ELEMENTS (OF 15348 DEFINED) SELECTED BY ESEL COMMAND.
SELECT COMPONENT BOUNDARY

*rxkxkxx LOADS REACTED AT ROCK BOUNDARY CONSTRAINTS *** %%

***x** SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES **#**%
FX = -0.1708598E-04

FY = -0.1523250E+08

FZ = 0.1772267E-02

MX = -0.6214860E+10

MY = -0.5295777

MZ = -0.4661145E+10

SUMMATION POINT= 0.0000 0.0000 0.0000
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e R L R R R R R R R R R E E R X EE R E R R E R TR PR R ISR R R R R RS R RS R R R R R SRR RS
PR L 2 L R R R R R R R R XX S X X R E L R RS RS E RIS SRS E LSS 2SS AR E R R R REEEEESESS]

kdkkhkkhdhkhkkhkkhkhhdhdhdhdddhkd LOAD CASE 2 IEEEEREREEEEEREER SR AR A AR A AR R EEREESS]

USE LOAD STEP 2 SUBSTEP 0 FOR LOAD CASE ©
SET COMMAND GOT LOAD STEP= 2 SUBSTEP= 1 CUMULATIVE ITERATION= 17
TIME/FREQUENCY= 2.0000
TITLE= Pad, HE(1), 20 Casks, 515 Kips North (Z), Hard Rock
15348 ELEMENTS (OF 15348 DEFINED) SELECTED BY EALL COMMAND.
SELECT COMPONENT CASK

**xkxxxkx SUM OF LOADS APPLIED TO CASKS ****k&*

**%%% SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES *****
FX = -0.1526141E-04
FY = 5340800.
FZ = -0.1030000E+08
MX = 0.9584964E+09
MY = 0.3151800E+10
MZ = 0.1634285E+10
SUMMATION POINT= 0.0000 0.0000 0.0000
ESEL FOR LABEL= TYPE FROM 1 TO 1 BY 1
9056 ELEMENTS (OF 15348 DEFINED) SELECTED BY ESEL COMMAND.
SELECT COMPONENT BASE

*x%xkx*x* [,OADS TRANSMITTED THRU CONCRETE/ROCK INTERFACE ***¥*¥*x

***%x*x SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES *****
FX = 0.3748999E-04

FY = -0.1176680E+08

FZ = 0.1679026E+08

MX = -0.3872366E+10

MY = -0.5137820E+10

MZ = -0.3600641E+10
SUMMATION POINT= 0.0000 0.0000 0.0000

ESEL FOR LABEL= TYPE FROM 2 TO 2 BY 1

1728 ELEMENTS (OF 15348 DEFINED) SELECTED BY ESEL COMMAND.

SELECT COMPONENT BOUNDARY
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**k*x*xxx [,OADS REACTED AT ROCK BOUNDARY CONSTRAINTS ****x*x

*xxx* SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES ****%
FX = -0.1751846E-03

FY = -0.1176680E+08

FZ = 0.1679026E+08

MX = -0.3872366E+10

MY = -0.5137820E+10

MZ = -0.3600641E+10

SUMMATION POINT= 0.0000 0.0000 0.0000

LEEE SR AR EEEEEREREREEEEER R R R R R R R R R R R R L kL R L L N i
kkkkhkrxhhkdhkhrhdbhhkdhkdhhkhkddbhhdhhdhhhhdhdrhkhrbobkddrhkdhkhkhh bk dhrk ok hkhhkkhhddrn
LR AR RS R E RS EEEEEEREREEEEEREN] LOAD CASE 3 LR A A RS RS SR R R E R EE E R R E R LR R E R TR R

USE LOAD STEP 3 SUBSTEP 0 FOR LOAD CASE 0O
SET COMMAND GOT LOAD STEP= 3 SUBSTEP= 1 CUMULATIVE ITERATION= 30
TIME/FREQUENCY= 3.0000
TITLE= Pad, HE(1), 20 Casks, 515 Kips N 32.93 W (Z,X), Hard Rock
15348 ELEMENTS (OF 15348 DEFINED) SELECTED BY EALL COMMAND.
SELECT COMPONENT CASK

Frxkxxkx SUM OF LOADS APPLIED TO CASKS ***%kx%

**%%x% SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES ***%«
FX = -5599220.

FY = 5340800.

FZz = -8645160.

MX = 0.1154595E+10

MY = 0.4929901E+10

MZ = 0.2297792E+10

SUMMATION POINT= 0.0000 0.0000 0.0000

ESELL. FOR LABEL= TYPE FROM 1 TO 1 BY 1

9056 ELEMENTS (OF 15348 DEFINED) SELECTED BY ESEL COMMAND.
SELECT COMPONENT BASE

*¥kkkxkx* TL,OADS TRANSMITTED THRU CONCRETE/ROCK INTERFACE ***%*xx%

***x** SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES *#***x
FX = 9125487.
FY = -0.1176680E+08

FZ
MX

0.1409120E+08
~0.4021475E+10

[
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MY = -0.8035105E+10
MZ = -0.4105466E+10
SUMMATION POINT= 0.0000 0.0000 0.0000
ESEL FOR LABEL= TYPE FROM 2 TO 2 BY 1
1728 ELEMENTS (OF 15348 DEFINED) SELECTED BY ESEL COMMAND.
SELECT COMPONENT BOUNDARY

*¥*¥*x%kxxx LLOADS REACTED AT ROCK BOUNDARY CONSTRAINTS ***% %%

*x*kx* SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES ***x%*
FX = 9125488.

FY = -0.1176680E+08

FZ = 0.1409120E+08

MX = -0.4021475E+10

MY = -0.8035105E+10

MZ = -0.4105466E+10
SUMMATION POINT= 0.0000 0.0000 0.0000

*************************************************************************
*************************************************************************

khkhkhkhkhkhhkkhkhdkhddhdhdhhkhkn LOAD CASE 4 F*hkhhkhkhkkhkhkhkhkhkdkhdhkhdrbrhhbdhhhrdhkdkhddhkx

USE LOAD STEP 4 SUBSTEP 0 FOR LOAD CASE 0
SET COMMAND GOT LOAD STEP= 4 SUBSTEP= 1 CUMULATIVE ITERATION= 36
TIME/FREQUENCY= 4.0000
TITLE= Pad, HE(1), 20 Casks, 515 Kips N 45 W (Z,X), Hard Rock
15348 ELEMENTS (OF 15348 DEFINED) SELECTED BY EALL COMMAND.
SELECT COMPONENT CASK

**Exkxx* GUM OF LOADS APPLIED TO CASKS **x*xx+

**x*kx% SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES **%x*
FX = -7283200.

FY = 5340800.

FZ = -7283200.

MX = 0.1315987E+10

MY = 0.5200205E+10

MZ = 0.2497344E+10
SUMMATION POINT= 0.0000 0.0000 0.0000

ESEL FOR LABEL= TYPE FROM 1 TO 1 BY 1
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9056 ELEMENTS (OF 15348 DEFINED) SELECTED BY ESEL COMMAND.
SELECT COMPONENT BASE

*rAkxkxxkx LOADS TRANSMITTED THRU CONCRETE/ROCK INTERFACE %% %% &%

**xx% SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES **%%%
FX = 0.1186976E+08

FY = -0.1176680E+08

FZ = 0.1186976E+08

MX = -0.4144190E+10

MY = -0.8475007E+10

MZ = -0.4257305E+10
SUMMATION POINT= 0.0000 0.0000 0.0000

ESEL FOR LABEL= TYPE FROM 2 TO 2 BY 1

1728 ELEMENTS (OF 15348 DEFINED) SELECTED BY ESEL COMMAND.

SELECT COMPONENT BOUNDARY

*¥*xxxkxx LOADS REACTED AT ROCK BOUNDARY CONSTRAINTS ****%x%*

***xx*x SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES ***xx
FX = 0.1186976E+08

FY = -0.1176680E+08

FZ = 0.1186976E+08

MX = -0.4144190E+10

MY = -0.8475007E+10

MZ = -0.4257305E+10

SUMMATION POINT= 0.0000 0.0000 0.0000

*************************************************************************
*************************************************************************

AR R E RS S AR EREEER R ERXEEEXE N LOA_‘D CASE EERA R EE R R SR EEERXEEEEE X R R R I I g

USE LOAD STEP 5 SUBSTEP 0 FOR LOAD CASE ©
SET COMMAND GOT LOAD STEP= 5 SUBSTEP= 1 CUMULATIVE ITERATION= 42
TIME/FREQUENCY= 5.0000
TITLE= Pad, HE(l), 20 Casks, 515 Kips N 57.07 W (Z,X), Hard Rock
15348 ELEMENTS (OF 15348 DEFINED) SELECTED BRY EALL COMMAND.
SELECT COMPONENT CASK

¥ xxkkxx SUM OF LOADS APPLIED TO CASKS **x*xk*

**kx** GUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES ***%#
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FX = -8645160.
FY = 5340800.
FZ = -5599220.
MX = 0.1515539E+10
MY = 0.5240587E+10
MZ = 0.2658736E+10
SUMMATION POINT= 0.0000 0.0000 0.0000
ESEL FOR LABEL= TYPE FROM 1 TO 1 BY 1
9056 ELEMENTS (OF 15348 DEFINED) SELECTED BY ESEL COMMAND.
SELECT COMPONENT BASE

*%xx %% L,OADS TRANSMITTED THRU CONCRETE/ROCK INTERFACE *****%%

**+xx SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES ****x
FX = 0.1409120E+08

FY = -0.1176680E+08

FZ = 9125487.

MX = -0.4296029E+10

MY = -0.8541607E+10

MZ = -0.4380021E+10
SUMMATION POINT= 0.0000 0.0000 0.0000
ESEL FOR LABEL= TYPE FROM 2 TO 2 BY 1

1728 ELEMENTS (OF 15348 DEFINED) SELECTED BY ESEL COMMAND.

SELECT COMPONENT BOUNDARY

*x*xx*kx**x L,0ADS REACTED AT ROCK BOUNDARY CONSTRAINTS ****k%k

*%%x% SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES *****
FX = 0.1409120E+08

FY = -0.1176680E+08

FZ = 9125488.

MX = -0.4296029E+10

MY = -0.8541607E+10

MZ = -0.4380021E+10
SUMMATION POINT= 0.0000 0.0000 0.0000

hkhkhkhkhkhkAkkkhkdhhhhhhkhkhhhdrhbrdtrdhddhrhhhrbdbhbdhbdhdbrhhhhdkdkhdddhddkddhddhkhikih
hkkdhkhkhkkhkrkkhkkhkrkRkkhhhhrhhdhdbrhhrdhhhrdhkhhhohdrdhohkdhrbhhhkhkhdhdddhkkdkkddkdkkddh

I ZEZ R EZREZEEEEE RS R R R LR RS RS LOAD CASE 6 [IEEEREZEEESEEESEREEE R AR R SR A R R R AR E RS

USE LOAD STEP 6 SUBSTEP 0 FOR LOAD CASE 0
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SET COMMAND GOT LOAD STEP= 6 SUBSTEP= 1 CUMULATIVE ITERATION= 54
TIME/FREQUENCY= 6.0000
TITLE= Pad, HE(1l), 20 Casks, 515 Kips West (W), Hard Rock
15348 ELEMENTS (OF 15348 DEFINED) SELECTED BY EALL COMMAND.
SELECT COMPONENT CASK

¥rxk&xxkx SUM OF LOADS APPLIED TO CASKS #****x%x

*k*** SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES ****%*
FX = -0.1030000E+08

FYy = 5340800.

FZ = -0.2196088E-04

MX = 0.2179046E+10

MY = 0.4202400E+10

MZ = 0.2854835E+10

SUMMATION POINT= 0.0000 0.0000 0.0000
ESEL FOR LABEL= TYPE FROM 1 TO 1 BY 1

9056 ELEMENTS (OF 15348 DEFINED) SELECTED BY ESEL COMMAND.

SELECT COMPONENT BASE

*¥Axkkkxx L,OADS TRANSMITTED THRU CONCRETE/ROCK INTERFACE *****%%

**xx%x% SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES ***x%*
FX = 0.1679026E+08

FY = -0.1176680E+08

FZ = ~-0.8510353E-05

MX = -0.4800854E+10

MY = -0.6850426E+10

MZ = -0.4529129E+10

SUMMATION POINT= 0.0000 . 0.0000 0.0000

ESEL FOR LABEL= TYPE FROM 2 TO 2 BY 1

1728 ELEMENTS (OF 15348 DEFINED) SELECTED BY ESEL COMMAND.

SELECT COMPONENT BOUNDARY

***xkxxx L,OADS REACTED AT ROCK BOUNDARY CONSTRAINTS ***k*kxx

*¥xx*% GUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES *#**%%
FX = 0.1679026E+08
FY = -0.1176680E+08
FZ = 0.1542001E-02
MX = -0.4800854E+10
MY = -0.6850426E+10

MZ = -0.4529129E+10
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SUMMATION POINT= 0.0000 0.0000 0.0000

IR AR S EEER SR EREEE RS RS EEE R R RS R R R R R S R R L R R R R R R R R R R R T E R R E R EE R

LA AR A EEEEEEEEEEEE R EEEE S S SRR R RS S R R R S R R X E R R R R R E R R E R R R R R R X

A AR SRR AR EEEEREEELERER SR LOAD CASE AR EAES A RS SRS S AR SRR EEREREESESRERSEEERS

USE LOAD STEP 7 SUBSTEP 0 FOR LOAD CASE 0

SET COMMAND GOT LOAD STEP= 7 SUBSTEP= 1 CUMULATIVE ITERATION=
TIME/FREQUENCY= 7.0000
TITLE= Pad, HE(l), 20 Casks, 206 Kips North (z), Max Up, Hard Rock

15348 ELEMENTS (OF 15348 DEFINED) SELECTED BY EALL COMMAND.

SELECT

COMPONENT CASK

*xxxxxxx SUM OF LOADS APPLIED TO CASKS **xkx**x*

****% SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES ****x*
FX = -0.2632530E-06

FY = 2552000.

FZ = -4120000.

MX = 0.5529960E+09

MY = 0.1260720E+10

MZ = 0.7808120E+09
SUMMATION POINT= 0.0000 0.0000 0.0000
ESEL FOR LABEL= TYPE FROM 1 TO 1 BY 1

9056 ELEMENTS (OF 15348 DEFINED) SELECTED BY ESEL COMMAND.
COMPONENT BASE

SELECT

***k k& %x*x% [,OADS TRANSMITTED THRU CONCRETE/ROCK INTERFACE *****%x

**x%x%* SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES ****%
FX = -0.7301257E-05

FY = -6568250.

FZ = 7525780.

MX = -0.2344886E+10

MY = -0.2302889E+10

MZ -0.2009884E+10
SUMMATION POINT= 0.0000 0.0000 0.0000
ESEL. FOR LABEL= TYPE FROM 2 TO 2 BY 1

1728 ELEMENTS (OF 15348 DEFINED) SELECTED BY ESEL COMMAND.

74
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SELECT COMPONENT BOUNDARY

*¥*k*kkxkx TLOADS REACTED AT ROCK BOUNDARY CONSTRAINTS *#*##%%%%

**¥x*x SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES ***#%*
FX = -0.6856447E-05

FY = -6568250.

FZ = 7525780.

MX = -0.2344886E+10

MY = -0.2302889E+10

MZ = -0.2009884E+10

SUMMATION POINT= 0.0000 0.0000 0.0000

*************************************************************************
*************************************************************************

LEE RS EREEE SRR EREEREEEEE R IR LOAD CASE 8 IR A SR ASEEEEEEEEEEEEE R E R E ST EEE TR TR

USE LOAD STEP 8 SUBSTEP 0 FOR LOAD CASE 0
SET COMMAND GOT LOAD STEP= 8 SUBSTEP= 1 CUMULATIVE ITERATION= 90
TIME/FREQUENCY= 8.0000
TITLE= Pad, HE(1l), 20 Casks, 206 Kips West (X), Max Up, Hard Rock
15348 ELEMENTS (OF 15348 DEFINED) SELECTED BY EALL COMMAND.
SELECT COMPONENT CASK

*¥rkxkkxx SUM OF LOADS APPLIED TO CASKS **k%k%xx*

¥Ekkxx SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES **#*x
FX = -4120000.

FY = 2552000.

FZ = -0.1963066E-04

MX = 0.1041216E+10

MY = 0.1680960E+10

MZ = 0.1269132E+10
SUMMATION POINT= 0.0000 0.0000 0.0000

ESEL FOR LABEL= TYPE FROM 1 TO 1 BY 1

9056 ELEMENTS (OF 15348 DEFINED) SELECTED BY ESEL COMMAND.

SELECT COMPONENT BASE

¥kxxkkxkx LOADS TRANSMITTED THRU CONCRETE/ROCK INTERFACE *****%%

*kkxx SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES #***x%*
FX = 7525780.
FY = -6568250.
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FZ = 0.4820207E-04

MX = -0.2679846E+10

MY = -0.3070518E+10

MZ = -0.2344844E+10
SUMMATION POINT= 0.0000 0.0000 0.0000
ESEL FOR LABEL= TYPE FROM 2 TO 2 BY 1

1728 ELEMENTS (OF 15348 DEFINED) SELECTED BY ESEL COMMAND.

SELECT COMPONENT BOUNDARY

*xx%kxx%x*x [,0ADS REACTED AT ROCK BOUNDARY CONSTRAINTS ******x

**%x%x% SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES *****
FX = 7525780.

FY = -6568250.

FZ = 0.65%82870E-03

MX = -0.2679846E+10

MY = -0.3070518E+10

MZ = -0.2344844E+10
SUMMATION POINT= 0.0000 0.0000 0.0000

g S L R R R R R R R R R R 22222 R R RS AR S R R R R RS S R 2 R R SRR R AR EEEEE S AR S
dkhkhkhkhkdhkhkdhhhkhhkdodhhrhhhdhdhhkhhhhdhdhhhkhddorhhhhdrhrhkhhddkkrkhrrbdbrdbhrrhkrdhrddxds

IZEEEEERE RS EE RS SR AR AR E & LOAD CASE 9 [ZEXTEZEEEEEEESEERER R R R AR R LS & &R R RS

USE LOAD STEP g SUBSTEP 0 FOR LOAD CASE 0
SET COMMAND GOT LOAD STEP= 9 SUBSTEP= 1 CUMULATIVE ITERATION= 95
TIME/FREQUENCY= 9.0000
TITLE= Pad, HE(3), 20 Casks, 171.2 Kips North (Z), Max Dn, Hard Rock
15348 ELEMENTS (OF 15348 DEFINED) SELECTED BY EALL COMMAND.
SELECT COMPONENT CASK

*xkxxkx*x QUM OF LOADS APPLIED TO CASKS *****x%x*

**%x%+ SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES *****
FX = -0.2248873E-04

FY = 0.1546600E+08

FZ = -3424000.

MX = 0.5904384E+10

MY = (0.1047744E+10

MZ = 0.4732596E+10

SUMMATION POINT= 0.0000 0.0000 0.0000
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ESEL FOR LABEL= TYPE FROM 1 TO 1 BY 1
9056 ELEMENTS (OF 15348 DEFINED) SELECTED BY ESEL COMMAND.
SELECT COMPONENT BASE

Frxkkxk+ LLOADS TRANSMITTED THRU CONCRETE/ROCK INTERFACE ***% %%+

**x*x% SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES ***x%*
FX = -0.1211335E-03
FY = -0.2751475E+08
FZz = 6829780.
MX = -0.1097353E+11
MY = -0.2089913E+10
MZ = -0.8419514E+10
SUMMATION POINT= 0.0000 0.0000 0.0000
ESEL FOR LABEL= TYPE FROM 2 TO 2 BY 1
1728 ELEMENTS (OF 15348 DEFINED) SELECTED BY ESEL COMMAND.
SELECT COMPONENT BOUNDARY

**xkkxx* LOADS REACTED AT ROCK BOUNDARY CONSTRAINTS ****x%*x

**x*x* SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES ***%«
FX = 0.3307554E-04

FY = -0.2751475E+08

FZ = 6829780.

MX = -0.1097353E+11

MY = -0.2089913E+10

MZ =

-0.8419514E+10

SUMMATION POINT= 0.0000 0.0000 0.0000

LR AR R R ERE SR S AR R R R R R R 3 3 3 R R R g e R L L L L N pruraa
*************************************************************************

LR R R E RS EE R EESEREEREERERES XS LOAD CASE 10 **k*dhhkdkkhkkhhrrhkhkhkhddhdrhdhhhkkdkdokk

USE LOAD STEP 10 SUBSTEP 0 FOR LOAD CASE 0
SET COMMAND GOT LOAD STEP= 10 SUBSTEP= 1 CUMULATIVE ITERATION= 99
TIME/FREQUENCY= 10.000
TITLE= Pad, HE(3), 20 Casks, 171.2 Kips West (X), Max Dn, Hard Rock
15348 ELEMENTS (OF 15348 DEFINED) SELECTED BRY EALL COMMAND.
SELECT COMPONENT CASK

*kkxxkxx SUM OF LOADS APPLIED TO CASKS ***%x+x
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**%%*% SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES ****x*
FX = -3424000.

FY = 0.1546600E+08

FZ = 0.1619331E-04

MX = 0.6310128E+10

MY = 0.1396992E+10

MZ = 0.5138340E+10
SUMMATION POINT= 0.0000 0.0000 0.0000
ESEL FOR LABEL= TYPE FROM 1 TO 1 BY 1

9056 ELEMENTS (OF 15348 DEFINED) SELECTED BY ESEL COMMAND.

SELECT COMPONENT BASE

*xkkkkxx [,OADS TRANSMITTED THRU CONCRETE/ROCK INTERFACE *****%%

**%*x* SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES *****
FX = 6829780.

FY = -0.2751475E+08

FZ = 0.4556587E-05

MX = -0.1122602E+11

MY = -0.2786550E+10

MZ = -0.8671997E+10
SUMMATION POINT= 0.0000 0.0000 0.0000
ESEL FOR LABEL= TYPE FROM 2 TO 2 BY 1

1728 ELEMENTS (OF 15348 DEFINED) SELECTED BY ESEL COMMAND.

SELECT COMPONENT BOUNDARY

**kxx k%% T,OADS REACTED AT ROCK BOUNDARY CONSTRAINTS ***x**%x%

*x*x%x GUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES ***x*
FX = 6829780.

FY = -0.2751475E+08

FZ = 0.3537249E-02

MX = -0.1122602E+11

MY = -0.2786550E+10

MZ = -0.8671987E+10

SUMMATION POINT= 0.0000 0.0000 0.0000

I EE S E RS R RS E RS R R AR SRS SRR R RS R SRR R RER RS RS R R SRS SRR RS R R R RS EE SR ESESS]
Fhhkhhkrhkhkhrhkhdhkhhhkdhkdkhkhhhkhhhddbdhrhbdbrhhddkhkhkhhdddohdbdhhkrohdoddddhkrhrdhdbhbddhhdhddkdh

LA E RS S AR EEE RS SR RS EEEESESS] LOAD CASE 11 khkdkkhkhkdkkkhhdhkdhkhhkhhhhkddkhdhdhdhhkkkhkdd
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USE LOAD STEP 11 SUBSTEP 0 FOR LOAD CASE 0
SET COMMAND GOT LOAD STEP= 11 SUBSTEP= 1 CUMULATIVE ITERATION= 117
TIME/FREQUENCY= 11.000
TITLE= Pad, LTSP(2), 20 Casks, 440 Kips North (Z), Hard Rock
15348 ELEMENTS (OF 15348 DEFINED) SELECTED BY EALL COMMAND.
SELECT COMPONENT CASK

*¥*kxkkxtk GUM OF LOADS APPLIED TQ CASKS *#**xkkxx

***x*x*x SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COOQORDINATES #***x%*
FX = -0.5597062E-06

FY = 5166400.

FZ = -8800000.

MX = 0.1065091E+10

MY = 0.2692800E+10

MZ = 0.1580918E+10
SUMMATION POINT= 0.0000 0.0000 0.0000
ESEL FOR LABEL= TYPE FROM 1 TO 1 BY 1

9056 ELEMENTS (OF 15348 DEFINED) SELECTED BY ESEL COMMAND.

SELECT COMPONENT BASE

*¥Axxkx%x L,OADS TRANSMITTED THRU CONCRETE/ROCK INTERFACE ***%%%%

*****x SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES ***x%*
FX = 0.2110709E-05

FY = -0.1094980E+08

FZ = 0.1598106E+08

MX = -0.3747866E+10

MY = -0.4890203E+10

MZ = -0.3350639E+10
SUMMATION POINT= 0.0000 0.0000 0.0000
ESEL FOR LABEL= TYPE FROM 2 TO 2 BY 1

1728 ELEMENTS (OF 15348 DEFINED) SELECTED BY ESEL COMMAND.

SELECT COMPONENT BOUNDARY

*¥xkxxxxx LOADS REACTED AT ROCK BOUNDARY CONSTRAINTS ***%%%%

*xxkx* SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES ****%*

FX = 0.7050655E-05
FY = -0.1094980E+08
FZ = 0.1598106E+08

MX = -0.3747866E+10
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MY = -0.4890203E+10
MZ = -0.3350639E+10
SUMMATION POINT= 0.0000 0.0000C 0.0000

R X 2 2 R R R X2 R E X E XX EE R EE SRR SRS RSS2 RS AR R AR S LR EES S
P R R L AR R R R R R A X EEEEEEEEE SRR RS RS2 S S SRR R AR R RS EEEEEE RS
Kok kok ok ok odkk ok dodk ok ok ok od dkod ok okokokkokk LOAD CASE 12 kkkkhdkhhkhkdhbhhhbhrdhrhhkrhkhkdkddkhkdkdhddx

USE LOAD STEP 12 SUBSTEP 0 FOR LOAD CASE O
SET COMMAND GOT LOAD STEP= 12 SUBSTEP= 1 CUMULATIVE ITERATION= 130
TIME/FREQUENCY= 12.000
TITLE= Pad, LTSP(2), 20 Casks, 440 Kips N 32.93 W (Z,X), Hard Rock
15348 ELEMENTS (OF 15348 DEFINED) SELECTED BY EALL COMMAND.
SELECT COMPONENT CASK

*x%xxkkkk* SUM OF LOADS APPLIED TO CASKS ****x*%*

*%x*xx% SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES *****
FX = -4783800.

FY = 5166400.

FZ = -7386160.

MX = 0.1232631E+10

MY = 0.4211955E+10

MZ = 0.2147799E+10
SUMMATION POINT= 0.0000 0.0000 0.0000
ESEL FOR LABEL= TYPE FROM 1 TO 1 BY 1

9056 ELEMENTS (OF 15348 DEFINED) SELECTED BY ESEL COMMAND.

SELECT COMPONENT BASE

**%%kx*k* [OADS TRANSMITTED THRU CONCRETE/ROCK INTERFACE ***%%%x

***x %% SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES ****¥*
FX = 8687595.

FY = -0.1094980E+08

FZ = 0.1341054E+08

MX = -0.3863355E+10

MY = -0.7648162E+10

MZ = -0.3741848E+10

SUMMATION POINT= 0.0000 0.0000 0.0000
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ESEL FOR LABEL= TYPE FROM 2 TO 2 BY 1
1728 ELEMENTS (OF 15348 DEFINED) SELECTED BY ESEL COMMAND.
SELECT COMPONENT BOUNDARY

*kxkkrxx T,OADS REACTED AT ROCK BOUNDARY CONSTRAINTS **** %%

***x*x SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COQORDINATES *****
FX = 8687595.

FY = -0.1094980E+08

FZ = 0.1341054E+08

MX = -0.3863355E+10

MY = -0.7648162E+10

MZ = -0.3741848E+10

SUMMATION POINT= 0.0000 0.0000 0.0000

LR AR S S SRR R AL R R SRR SRR E R SRR EEE R R R R R R R R L R R R R
LEE SRR AR EREEES SRR REEEEEEEREE R E R R R R R R I I 20 I R R N R R IV R ey

AR EEE R EEERSEREE SRR R EEESERXE] LOAD CASE 13 LR R EEEE S SIS R R R R R R E R EE R E R ERE T

USE LOAD STEP 13 SUBSTEP 0 FOR LOAD CASE 0
SET COMMAND GOT LOAD STEP= 13 SUBSTEP= 1 CUMULATIVE ITERATION= 135
TIME/FREQUENCY= 13.000
TITLE= Pad, LTSP(2), 20 Casks, 440 Kips N 45 W (Z,X), Hard Rock
15348 ELEMENTS (OF 15348 DEFINED) SELECTED BY EALL COMMAND.
SELECT COMPONENT CASK

¥kxkxkxkxkd SUM OF LOADS APPLIED TO CASKS ****kxx*

***x%% SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES **#**x*
FX = -6222540.
FY = 5166400.
FZ = -6222540.
MX = 0.1370520E+10
MY = 0.4442894E+10
MZ = 0.2318289E+10
SUMMATION POINT= 0.0000 0.0000 0.0000
ESEL FOR LABEL= TYPE FROM 1 TO 1 BY 1
9056 ELEMENTS (OF 15348 DEFINED) SELECTED BY ESEL COMMAND.

SELECT COMPONENT BASE
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***x*xk% TOADS TRANSMITTED THRU CONCRETE/ROCK INTERFACE **#*%%*x

**%*%x% SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES ****%
FX = 0.1129908E+08
FY = -0.1094980E+08
FZ = 0.1129908E+08
MX = -0.3958592E+10
MY = -0.8067543E+10
MZ = -0.3859565E+10
SUMMATION POINT= 0.0000 0.0000 0.0000
ESEL. FOR LABEL= TYPE FROM 2 TO 2 BY 1
1728 ELEMENTS (OF 15348 DEFINED) SELECTED BY ESEL COMMAND.
SELECT COMPONENT BOUNDARY

*x*k*xxkx* L[,OADS REACTED AT ROCK BOUNDARY CONSTRAINTS ***x%%x

**x%x* SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES *****
FX = 0.1129908E+08

FY = -0.1094980E+08

FZ = 0.1129908E+08

MX = -0.3958592E+10

MY = -0.8067543E+10

MZ = -0.3859565E+10
SUMMATION POINT= 0.0000 0.0000 0.0000

LA RS R LRSS S EEE R RS SR RS SRR R SRR XSS R R R SRR R R R REEEREE R R R ER SRR E R R R R R R R
LA S AR AR R A SRR A EESE AR R RS RS R E R AR R R RS R E X R R E R ER R R R R R R R T X X 1

Khkkkhhkhkhkhdkkhdhkhhkhdhdkh LOAD CASE 14 ***,kkkhkdhbhkhdhhhhrhhdhrhdrhdhhkdhkrxk

USE LOAD STEP 14 SUBSTEP 0 FOR LOAD CASE 0
SET COMMAND GOT LOAD STEP= 14 SUBSTEP= 1 CUMULATIVE ITERATION=
TIME/FREQUENCY= 14.000
TITLE= Pad, LTSP(2), 20 Casks, 440 Kips N 57.03 W (Z,X), Hard Rock
15348 ELEMENTS (OF 15348 DEFINED) SELECTED BY EALL COMMAND.
SELECT COMPONENT CASK

**kxxxx*x SUM OF LOADS APPLIED TO CASKS ***x*xxxx

***%x% SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES ***x*x
FX = -7386160.
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FY = 5166400.

FZ = -4783800.

MX = 0.1541011E+10

MY = 0.4477396E+10

MZ = 0.2456178E+10
SUMMATION POINT= 0.0000 0.0000 0.0000
ESEL FOR LABEL= TYPE FROM 1 TO 1 BY 1

9056 ELEMENTS (OF 15348 DEFINED) SELECTED BY ESEL COMMAND.

SELECT COMPONENT BASE

¥rH&xkkxx LOADS TRANSMITTED THRU CONCRETE/ROCK INTERFACE **%%#%%%

**x%x% SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES **#+*%
FX = 0.1341054E+08

FY = -0.1094980E+08

FZ =  8687595.

MX = -0.4076309E+10

MY = -0.8129902E+10

MZ = -0.3954802E+10
SUMMATION POINT= 0.0000 0.0000 0.0000

ESEL FOR LABEL= TYPE FROM 2 TO 2 BY 1 ha

1728 ELEMENTS (OF 15348 DEFINED) SELECTED BY ESEL COMMAND.

SELECT COMPONENT BOUNDARY

*¥*xkxkkx*x LOADS REACTED AT ROCK BOUNDARY CONSTRAINTS **%*%%%

**xxx* SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES **+***
FX = (0.1341054E+08

FY = -0.1094980E+08

FZ = 8687595.

MX = -0.4076309E+10

MY = -0.8129902E+10

MZ = -0.3954802E+10
SUMMATION POINT= (0.0000 0.0000 0.0000

*************************************************************************
*************************************************************************

LR RS S SRR EEEEEERE SRR EEER T LOAD CASE 15 dhhkhkkhkhkdkhhkhhhhkhhhhhbdrhdhdhokhhhdhik

USE LOAD STEP 15 SUBSTEP 0 FOR LOAD CASE 0
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SET COMMAND GOT LOAD STEP= 15 - SUBSTEP= 1 CUMULATIVE ITERATION= 153
TIME/FREQUENCY= 15.000
TITLE= Pad, LTSP(2), 20 Casks, 440 Kips West (X), Hard Rock
15348 ELEMENTS (OF 15348 DEFINED) SELECTED BY EALL COMMAND.
SELECT COMPONENT CASK

*xk%kkxk* QUM OF LOADS APPLIED TO CASKS ****k%x

*xkxx SGUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES *****
FX = -8800000.

FY = 5166400.

FZ = -0.2177824E-04

MX = 0.2107891E+10

MY = 0.3590400E+10

MZ = 0.2623718E+10
SUMMATION POINT= 0.0000 0.0000 0.0000

ESEL FOR LABEL= TYPE FROM 1 TO 1 BY 1

9056 ELEMENTS (OF 15348 DEFINED) SELECTED BY ESEL COMMAND.

SELECT COMPONENT BASE

*xxkxx%%x [,OADS TRANSMITTED THRU CONCRETE/ROCK INTERFACE #***%*x%

*xxkxx SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES *****
FX = 0.1598106E+08

FY = -0.1054980E+08

FZ = -0.2661966E-04

MX = -0.4467518E+10

MY = -0.6520270E+10

MZ = -0.4070291E+10
SUMMATION POINT= 0.0000 0.0000 0.0000

ESEL FOR LABEL= TYPE FROM 2 TO 2 BY 1

1728 ELEMENTS (OF 15348 DEFINED) SELECTED BY ESEL COMMAND.

SELECT COMPONENT BOUNDARY

*x*x%*%*%* [OADS REACTED AT ROCK BOUNDARY CONSTRAINTS ******xx

**xkxk GUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES *****
FX = 0.1598106E+08
FY = -0.1094980E+08
FZ = 0.1420339E-02
MX = -0.4467518E+10

MY -0.6520270E+10
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MzZ = -0.4070291E+10

SUMMATION POINT= 0.0000 0.0000 0.0000

LA E AR R AR RS ERRERESEREEE R R R R R R R R R R R N 2R R R R R R R R RS
LA SRR AR EEEREREEREREEE SRR RS R E R RSy N Y R R AR R R R R R

AR R AR RS ESEESESEEEEESESE RN LOAD CASE 16 khkhkhkhhkdkhhkhhkhkhhhkhkhdodhhhrhdbhhdhkhhd

USE LOAD STEP 16 SUBSTEP 0 FOR LOAD CASE 0
SET COMMAND GOT LOAD STEP= 16 SUBSTEP= 1 CUMULATIVE ITERATION= 177
TIME/FREQUENCY= 16.000
TITLE= Pad, LTSP(2), 20 Casks, 176 Kips North (Z), Max Up, Hard Rock
15348 ELEMENTS (OF 15348 DEFINED) SELECTED BY EALL COMMAND.
SELECT COMPONENT CASK

¥hxkkxxk SUM OF LOADS APPLIED TO CASKS **x**x***

**xx* SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES ****x
FX = 0.3341301E-05
FY = 2116000.
FZ = -3520000.
MX = 0.4462080E+09
MY = 0.1077120E+10
MZ = 0.6474960E+09
SUMMATION POINT= 0.0000 0.0000 0.0000
ESEL FOR LABEL= TYPE FROM 1 TO 1 BY 1
9056 ELEMENTS (OF 15348 DEFINED) SELECTED BY ESEL COMMAND.
SELECT COMPONENT BASE

*¥*kkkxx+ T,OADS TRANSMITTED THRU CONCRETE/ROCK INTERFACE ****#*%%

**x*x** SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COQORDINATES ***x**
FX = -0.7359254E-05

FY = -4525750.

FZ = 7295275.

MX = -0.1599273E+10

MY = -0.2232354E+10

MZ = -0.1384880E+10

SUMMATION POINT= 0.0000 0.0000 0.0000

ESEL FOR LABEL= TYPE FROM 2 TO 2 BY 1
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1728 ELEMENTS (OF 15348 DEFINED) SELECTED BY ESEL COMMAND.
SELECT COMPONENT BOUNDARY

**kkxdkxx* [,OADS REACTED AT ROCK BOUNDARY CONSTRAINTS ***x*xx%*

**x%%x GUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES ****=x
FX = 0.6542933E-05

FY = -4525750.

Fz = 7295275.

MX = -0.1599273E+10

MY = -0.2232354E+10

MZ = -0.1384880E+10

SUMMATION POINT= 0.0000 0.0000 0.0000

R R R R E R R R R R R R R R R R E R R R R RS E R R R R R R R SRR E R S SRR RS REESEEEEESEEEESERSESES]
R R R R T R L RS IR AR R A RS E R R R R R R R R R R R R R R R R RS R SRR R R RS REEEEEEEEESERESEREER]

ISR SRR SRR SR EELEREEREEERES] LOAD CASE 1'7 2R RS EEAE R R R RS SS R R R SRR R EREESREREESES

USE LOAD STEP 17 SUBSTEP 0 FOR LOAD CASE O
SET COMMAND GOT LOAD STEP= 17 SUBSTEP= 1 CUMULATIVE ITERATION= 202
TIME/FREQUENCY= 17.000
TITLE= Pad, LTSP(2), 20 Casks, 176 Kips West (X), Max Up, Hard Rock
15348 ELEMENTS (OF 15348 DEFINED) SELECTED BY EALL COMMAND.
SELECT COMPONENT CASK

**xxkkxkkx+ GUM OF LOADS APPLIED TO CASKS *****x%

*xx*%x SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES ****¥*
FX = -3520000.
FYy = 2116000.
FZ = -0.7035661E-05
MX = 0.8633280E+09
MY = 0.1436160E+10
MZ = 0.1064616E+10
SUMMATION POINT= 0.0000 0.0000 0.0000
ESEL FOR LABEL= TYPE FROM 1 TO 1 BY 1
9056 ELEMENTS (OF 15348 DEFINED) SELECTED BY ESEL COMMAND.

SELECT COMPONENT BASE
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¥rkkkxkx LOADS TRANSMITTED THRU CONCRETE/ROCK INTERFACE *#*%%%%4#

***x*x SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES **#*x%*
FX = 7295275.
FY = -4525750.
FZ = 0.8117119E-05
MX = -0.1846506E+10
MY = -0.2976472E+10
MZ = -0.1632112E+10
SUMMATION POINT= 0.0000 0.0000 0.0000
ESEL FOR LABEL= TYPE FROM 2 TO 2 BY 1
1728 ELEMENTS (OF 15348 DEFINED) SELECTED BY ESEL COMMAND.
SELECT COMPONENT BOUNDARY

*¥*kx%kxkxx LOADS REACTED AT ROCK BOUNDARY CONSTRAINTS #**%%%x%

***** SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES ***%x*
FX = 7295275.

FY = -4525750.

FZ = 0.6058743E-03

MX = -0.1846506E+10

MY = -0.2976472E+10

MZ = -0.1632112E+10

SUMMATION POINT= 0.0000 0.0000 0.0000

*********‘k***************************************************************
*****************‘k*******************************************************

LA AR R R R SR S E R E R R R Y R LOAD CASE 18 LR R R AR R SRS LR E R RS R R R R ]

USE LOAD STEP 18 SUBSTEP 0 FOR LOAD CASE 0
SET COMMAND GOT LOAD STEP= 18 SUBSTEP= 1 CUMULATIVE ITERATION= 227
TIME/FREQUENCY= 18.000
TITLE= Pad, LTSP(4), 20 Casks, 156 Kips North (2), Max Up, Hard Rock
15348 ELEMENTS (OF 15348 DEFINED) SELECTED BY EALL COMMAND.
SELECT COMPONENT CASK
*rxxkxxkk SUM OF LOADS APPLIED TO CASKS ****%%x
**kx%xx SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES ****x

FX = 0.4388800E-05
FY = 1112000.



Sheet 73 of 109

F 3 ENERCON
1 -wll SERVICES,INC. 4 pendix RL-1 to Calculation PGE-009-CALC-003

FzZ = -3120000.

MX = 0.8397600E+08

MY = 0.9547200E+09

MZ = 0.3402720E+09
SUMMATION POINT= 0.0000 0.0000 0.0000
ESEL FOR LABEL= TYPE FROM 1 TO 1 BY 1

9056 ELEMENTS (OF 15348 DEFINED) SELECTED BY ESEL COMMAND.

SELECT COMPONENT BASE

*xxxxk*%x LOADS TRANSMITTED THRU CONCRETE/ROCK INTERFACE ****#*x%

*xxx+ SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES *****
FX = -0.9237206E-06

FY = -3521750.

FZ = 6895275,

MX = -0.1237041E+10

MY = -0.2109954E+10

MZ = -0.1077656E+10
SUMMATION POINT= 0.0000 0.0000 0.0000
ESEL FOR LABEL= TYPE FROM 2 TO 2 BY 1

1728 ELEMENTS (OF 15348 DEFINED) SELECTED BY ESEL COMMAND.

SELECT COMPONENT BOUNDARY

**x*xx*x* [,OADS REACTED AT ROCK BOUNDARY CONSTRAINTS ****x%*

**x*x* SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES ***=**
FX = 0.3516802E-05

FY = -3521750.

FZ = 6895275.

MX = -0.1237041E+10

MY = -0.2109954E+10
MZ = -0.1077656E+10
SUMMATION POINT= 0.0000 0.0000 0.0000

*************************************************************************
*************************************************************************

IEE R EXEES SR SR SRS R R &R ESREE] LOAD CASE 19 I Z2 22X XX EXEREERERE R SRR R R R ERE SR RS

USE LOAD STEP 19 SUBSTEP 0 FOR LOAD CASE O
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SET COMMAND GOT LOAD STEP= 19 SUBSTEP= 1 CUMULATIVE ITERATION= 252
TIME/FREQUENCY= 19.000
TITLE= Pad, LTSP(4), 20 Casks, 156 Kips West (X), Max Up, Hard Rock
15348 ELEMENTS (OF 15348 DEFINED) SELECTED BY EALL COMMAND.
SELECT COMPONENT CASK

¥xkxkxkx SUM OF LOADS APPLIED TO CASKS ***x%xx

***xxx SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES ***+x
FX = -3120000.

FY = 1112000.

FZ = 0.6309252E-05

MX = 0.4536960E+09

MY = 0.1272960E+10

MZ = 0.7099920E+09
SUMMATION POINT= 0.0000 0.0000 0.0000
ESEL FOR LABEL= TYPE FROM 1 TO 1 BY 1

9056 ELEMENTS (OF 15348 DEFINED) SELECTED BY ESEL COMMAND.

SELECT COMPONENT BASE

*¥rkxxkkkxx LOADS TRANSMITTED THRU CONCRETE/ROCK INTERFACE **%%k*x

*Ah*xkk SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES **x*%
FX = 6895275.

FY = -3521750.

FZ = 0.2872058E-05

MX = -0.1436874E+10

MY = -0.2813272E+10

MZ = -0.1277488E+10
SUMMATION POINT= 0.0000 . 0.0000 0.0000
ESEL FOR LABEL= TYPE FROM 2 TO 2 BY 1

1728 ELEMENTS (OF 15348 DEFINED) SELECTED BY ESEL COMMAND.

SELECT COMPONENT BOQUNDARY

*¥*&k*kxkx% LOADS REACTED AT ROCK BOUNDARY CONSTRAINTS ****%%%

**xx** SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES ***%%*
FX = 6895275,

FY = -3521750.

FZ = 0.4402276E-03

MX = -0.1436874E+10

MY = -0.2813272E+10

MZ -0.1277488E+10
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SUMMATION POINT= 0.0000 0.0000 0.0000

EXIT THE ANSYS POST1 DATABASE PROCESSOR

***%% ROUTINE COMPLETED ***** (CP = 117.849

**% NOTE *** CP= 117.849 TIME= 10:01:13
A total of 1 warnings and errors written to dcslabs2.err.
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Below is the file that scans the ANSYS database for the applied forces, the forces at the pad/rock
interface and the boundary forces on the rock. It creates an output file for the very hard rock
model.

/com,

/com, This routine processes load results data for the
/com, evaluation of equilibrium.

/com

/com, Very Hard Rock Load Step Results

/com

/output, padvVhardreac, out

/com

/Com *************************************************************************
/Com *************************************************************************
/com *************************************************************************
/com *************************************************************************
/com *************************************************************************
/Com *************************************************************************
/com

/com LR R EE R EEE R ERE R EEE? Very Hard Rock Reactions khkkkdkkthkhkhhkdhkhhkdhdkdhkdekdkdk
/com

/file,dcslabhsé

resume

/header,on,off,off,off,on, of f

/postl o
/com T~
/Com *************************************************************************
/Com *************************************************************************
/com E R R R AR R R EREREE R R XX ERE R LOAD CASE 1 LR SRR R EEEREEREEREERRERZRI I TIT I I I IR
set,1

eall

cmsel, s, cask

/com

/com x**xx*xxxx QUM OF LOADS APPLIED TO CASKS ****x*x

fsum

esel, type, 1l

cmsel, s,base

/com

/com ****xxxx* T,OADS TRANSMITTED THRU CONCRETE/ROCK INTERFACE ****xx%x

fsum

esel,type,2

cmsel, s, boundary

/com

/com ****x**xx% T OADS REACTED AT ROCK BOUNDARY CONSTRAINTS ****x**xx*

fsum

/com

/com

/com *************************************************************************
/Com *************************************************************************
/Com IR EE R R EREEREEEEEEEREE T IR T LOAD CASE 2 tE R E RS EEEERE SRR EREEEEEXEEEEE X E TR E TR
set, 2

eall

cmsel, s, cask
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/com

Jcom *xx*x*xxx SUM OF LOADS APPLIED TO CASKS ****kx%

fsum

esel, type, 1

cmsel, s, base

/com

/com ***xxxxx [,0ADS TRANSMITTED THRU CONCRETE/ROCK INTERFACE *****x*
fsum

esel, type, 2

cmsel, s, boundary

/com

/com **x**%xxx% [,OADS REACTED AT ROCK BOUNDARY CONSTRAINTS ***%*x=x
fsum

/com

/com
/Com e L R R A R R R R R R R R R R R R R R R R EE R X TR R R TR R EE RS ER R R R R AR RS R A R R R RS EES]

/Com dhkhkdhkkhkhkhkhkhkxkrhkrhhhdhkdhhdhhkhhhhhhdkdbhkhkhddhhohbhrhhbdhkhohkbdbhrdhdrhrhddhhrkhkdhrbdhxd

/com hkhkhkhkhkhkdrhdrkhkhdhkkhkhhhkkhhdk LOAD CASE 3 IR EXEESEEE SRR EE RS RS R AR E SR EEEE]

set,3

eall

cmsel, s, cask

/com

/com **xxx%x%%x QUM OF LOADS APPLIED TGO CASKS *****x*

fsum

esel, type, 1

cmsel, s, base

/com

Jcom ***xx%xk*x [,OADS TRANSMITTED THRU CONCRETE/ROCK INTERFACE **%x%x%
fsum

esel, type,2

cmsel, s, boundary

/com

Jcom ***x*x%xx* T,OADS REACTED AT ROCK BOUNDARY CONSTRAINTS ****xix
fsum ’

/conm

/com
/com R R E R R R R R R R R R R R E R R R R R R R L 2 X2 R E A EEE R R LR RS E R R R EEE R SRR SRR SR E RS

/com B R R R R R A R X E R E R R R R R R R EE R R R E R R SRR SRR RS AR R AR R R R R RS
/com kkhkdkhkrkhkkhhkhkhkhkkhkhkhkhkhhkdkdhodkid LOAD CASE 4 IZE SR EE R RS EE R E RS S SR RS R S SRR LR RS EE]

set, 4

eall

cmsel, s, cask

/com

Jjcom ***x**x*k*x%x GUM OF LOADS APPLIED TO CASKS ****xx%*
fsum

esel, type,1

cmsel, s, base

/com

Jcom ***xx*xx%x*x [OADS TRANSMITTED THRU CONCRETE/ROCK INTERFACE ****¥k%
fsum

esel, type, 2

/com

cmsel, s, boundary
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/com ***x%xxx% LOADS REACTED AT ROCK BOUNDARY CONSTRAINTS **%%%x%
fsum
/com

/com
/Com *************************************************************************

/Com *************************************************************************
/com AR E S S S SR EEEEREREERE R EREERES LOAD CASE 5 dkkhkkdhkhkhdhhkhkdhrhkhhdhkdhorrhrhhkhrrhdhhkdr
set,5

eall

cmsel, s, cask

/com

/com ****x*x+ QUM OF LOADS APPLIED TO CASKS ***xk**

fsum

esel, type, 1

cmsel, s, base

/com

/com ****%x%x [,0ADS TRANSMITTED THRU CONCRETE/ROCK INTERFACE **%%%%x

fsum

esel, type,2

cmsel, s, boundary

/com

Jocom **xx*x%x%x TOADS REACTED AT ROCK BOUNDARY CONSTRAINTS **x* %% %%

fsum

/com

/com
/com ***********************************************'k*************************

/com *************************************************************************
/Com IR R EERREREEREEEEE R EE IR TR T LOAD CASE 6 LE R AR SR L EREEEEREEREREEERRER T IR I LI I I
set, 6

eall

cmsel, s, cask

/com

/com **¥xxkxx UM OF LOADS APPLIED TO CASKS ***xk %%

fsum

esel,type, 1

cmsel, s, base

/com

/com **xxx**xx TOADS TRANSMITTED THRU CONCRETE/ROCK INTERFACE ***%%%x

fsum

esel, type, 2

cmsel, s, boundary

/com

/com *****xx+x LOADS REACTED AT ROCK BOUNDARY CONSTRAINTS ***%xxx

fsum

/com

/com
/com *************************************************************************

/Com *************************************************************************
/COm AR S S RS EEREEREELEREEEERESEZREET LOAD CASE 7 AR R E L EEEREEEEEREEE R ZE R R I IO I IR I I P
set,7

eall

cmsel, s, cask

/com
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/com **x*xxx% SUM OF LOADS APPLIED TO CASKS ***%x&x

fsum

esel, type, 1

cmsel, s, base

/com

/com ****%%%%x LOADS TRANSMITTED THRU CONCRETE/ROCK INTERFACE *#***#*%%
fsum

esel,type, 2

cmsel, s, boundary

/com .

/com ***x%kx% T,OADS REACTED AT ROCK BOUNDARY CONSTRAINTS ***%*+%%
fsum

/com

/com
/com *************************************************************************

/com AR S AR R SRS RE AR EREEEEEEEEEE R E R EE R R R R R R R R N R R R R R R R R R AR
/com hhkkdkdhkhhdkhhkhkkhkdkhkkhhkhdkhk LOAD CASE 8 IR AR R A A SRR LA ERESEEEERE SRR RE X EREE RN

set, 8

eall

cmsel, s, cask

/com

/com *¥*%**x%x SUM OF LOADS APPLIED TO CASKS ****%xx
fsum

esel, type, 1

cmsel, s,base

/com

Jjcom *x**%xxx [,OADS TRANSMITTED THRU CONCRETE/ROCK INTERFACE ***#%%x*
fsum

esel,type, 2

cmsel, s, boundary

/com

/com ****%*xx%x TOADS REACTED AT ROCK BOUNDARY CONSTRAINTS ****x*%
fsum

/com

/com
/com *************************************************************************

/Com LEEE SRR EREREEREEEEEE RS SRR R R R R E R R EE R E R R R R R I R R R R R R g S L 3

/com AR EE AR EEE RS SRR R RS REREREX] LOAD CASE 9 khkkkdkhhkhkdkhkhhdhhhdhhdhdhkhdhddddkkdkdhk

set, 9

eall

cmsel, s, cask

/com

/com ***%¥*x%x%x% SUM OF LOADS APPLIED TO CASKS *****xx
fsum

esel,type, 1

cmsel, s, base

/com

/com **x**xx%x% [,OADS TRANSMITTED THRU CONCRETE/ROCK INTERFACE ****%%+%
fsum

esel, type,2

cmsel, s, boundary

/com

/com **x**xx%* [,0ADS REACTED AT ROCK BOUNDARY CONSTRAINTS **%*%*x
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fsum
/com

/com
/Com *************************************************************************

/Com B AR SRR R R SRS RS EREEEREAEREEE R R EEERER R E R R I R R R g R E S e e

/com khkdhkkdkhkkdhkhkhhkhhkhhkhkhkhkkkhkkddrsh LOAD CASE 10 LE AR SRR S LRSS RS SRR R EEE R EREREREE R E X

set, 10

eall

cmsel, s, cask

/com

/com ****xxxx%x QUM OF LOADS APPLIED TQ CASKS ***%x&x
fsum

esel, type, 1

cmsel, s, base

/com

/com ****x%xx% [,OADS TRANSMITTED THRU CONCRETE/ROCK INTERFACE *****%x
-fsum

esel, type, 2

cmsel, s, boundary

/com

/com ***xxxx%x%x [,0OADS REACTED AT ROCK BOUNDARY CONSTRAINTS ***x*x=*
fsum

/com

/com
/Com *************************************************************************

/com ************‘*************************************************************
/com R R E S EEREESERERERXEEREEEESEX LOAD CASE 11 IR EEEREEEERERE RS R E R B X R R EE I IR
set, 11

eallr

cmsel, s, cask

/com

/com **k**xxx* SUM OF LOADS APPLIED TO CASKS **%%%x%*

fsum

esel, type, 1

cmsel, s, base

/com

/com ****x+xxx L,OADS TRANSMITTED THRU CONCRETE/ROCK INTERFACE ****%%%
fsum

esel, type, 2

cmsel, s,boundary

/com

/com **x*xxx%x LOADS REACTED AT ROCK BOUNDARY CONSTRAINTS ***x#%k%
fsum

/com

/com

/com

/com
/com *************************************************************************

/com *************************************************************************
/COm IR E AR EEEEEREEEEE R E R EREEEREES LOAD CASE 12 IR E A EZ A S SRR R EEEREEREEEREXETEE I TR T LT
set, 12

eallr

cmsel, s, cask
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/com

/com ***%%%x%%x SUM OF LOADS APPLIED TO CASKS ****%%x*

fsum

esel , type, 1

cmsel, s,base

/com

/com *****xxx% LOADS TRANSMITTED THRU CONCRETE/ROCK INTERFACE ***x**x
fsum

esel, type, 2

cmsel, s, boundary

/com

/com ***x*xkxxx [,OADS REACTED AT ROCK BOUNDARY CONSTRAINTS *****ix%
fsum

/com

/com

/com

/com
/com X R R R R A XA R R EE R A XA R A EE R AR R ERE R R EEREE SR RS SRR E R RER R R R R R R R SRS EREEEERESSEESS]

/com I N R R R R N R R R R RS SR E R R R R R R R R R A SRR R SR R R R AR E AR RERRERERERSSESES]

/com khkkhkhkhkkhkkhkddkhkhkhkdhkhkkdhkdkkkkd LOAD CASE 13 IZZ 22 SRR R RS SRS R AR R RS RERERREEEREEESES]

set, 13

eallr

cmsel, s, cask

/com

/jcom ***x*x*%kx*x SUM OF LOADS APPLIED TO CASKS ***x*kkx*

fsum

esel, type, 1

cmsel, s,base

/com

/com *****x*x*x LOADS TRANSMITTED THRU CONCRETE/ROCK INTERFACE ***%%x%x
fsum

esel, type,2

cmsel, s, boundary

/com

/com ****xk*xx% [,0ADS REACTED AT ROCK BOUNDARY CONSTRAINTS ****x+x
fsum

/com

/com

/com

/com
/Com P R R R X R R R R E R R R E R R R R A R R R R E R EE R R R R R R R E R TR E R EE R R R R R R R R R E R R EE R R RS R

/com X EEEEESE SRR SRR RS R R X RS RS SR SRS E R R R AR SRR R RS R R EERERRERERSERESESRESERESEE SN

/com tEE AR AR AR SR EREEEREEEESESES] LOoAD CASE 14 L2 R AR AR R R SRR R EEEEEEESEESERSERESESSE]

set, 14

eallr

cmsel, s, cask

/com

/com **x**xx*k* QUM OF LOADS APPLIED TO CASKS ***%x***

fsum

esel,type,1

cmsel, s, base

/com

/com ***xx%*x**x [OADS TRANSMITTED THRU CONCRETE/ROCK INTERFACE ****%x%
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fsum

esel, type, 2

cmsel, s, boundary

/com

/com **xx%kxx LOADS REACTED AT ROCK BOUNDARY CONSTRAINTS #%%%*%
fsum

/com

/com

/com

/com
/Com *‘k***********************************************************************

/Com *************************************************************************
/COm It E R R A S RS R R EEREEREREEEEEEEEREES LOAD CASE 15 LER SRS SR LRSS EREEEEREEREEEE R E T LI T W IES
set,15

eallr

cmsel, s, cask

/com

/com **xxxkx*x SUM OF LOADS APPLIED TQ CASKS *****+*x

fsum

esel,type, 1

cmsel, s, base

/com

/oom **xxxxx%x TOADS TRANSMITTED THRU CONCRETE/ROCK INTERFACE #**%x*#%x%x
fsum

esel, type, 2

cmsel, s, boundary

/com

/com **x*x*xx* T,0ADS REACTED AT ROCK BOUNDARY CONSTRAINTS **%**%*
fsum

/com

/com

/com

/com
/Com *************************************************************************

/com *************************************************************************
/com R E R R R EEEREEREREEEEEREEEERRT LOAD CASE 16 AR E R RS EEEEREEREEREEEXE EEEE X E T IR
set, 16

eallr

cmsel, s, cask

/com

/com *xkxxkx* SUM OF LOADS APPLIED TO CASKS **#*xk*

fsum

esel,type, 1

cmsel, s, base

/com

/com x**%x%x¥k%xx TOADS TRANSMITTED THRU CONCRETE/ROCK INTERFACE ***%%%%

fsum

esel, type, 2

cmsel, s, boundary

/com

/com ***x#xxxx LOADS REACTED AT ROCK BOUNDARY CONSTRAINTS ***%%%%

fsum

/com

e
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/com
/com

/com
/com R R R R R R R R R R R R R R R R R A R R R R 2 222 SR RS EE RS R R R R R R R R E SR A RS E SRS RS

/Com R R R R R R R R R R 22 E R XX SRR R R R R R RS R AR R R SRS R RS R R R R SRR ERESEEESEEERES]

/com Ak hkhkkhkdkhkhhkdhhkhdkrkhkhkdkhkhs LOAD CASE 1'7 IEEIEEESEREEE R R RS R E R SR EE S EEEEEERES

set, 17

eallr

cmsel, s, cask

/com

Jcom **x**xxxx* SUM OF LOADS APPLIED TO CASKS *****xx
fsum

esel,type, 1

cmsel, s, base

/com

/com *****kxxx LOADS TRANSMITTED THRU CONCRETE/ROCK INTERFACE *****%%
fsum

esel, type, 2

cmsel, s, boundary

/com

Jcom ****xx*x [OADS REACTED AT ROCK BOUNDARY CONSTRAINTS ****x*x*
fsum

/com

/com

/com

/com
/com R R R R R R R R R R R R R R R R R R E E R R E R R E 2 R 2 22 SRR E R R R R R EE R EZ R R R R R RS L RS R R AR LR EE RS S

/Com khkhkkrkhkkkhhkdkhdkhkohhkrhkhk kbbb hkhrdkkhdbhhdohrhdrkhhhdrrhrhkhddrkhddrkhhkrhkdkhdhrdbdhdhdodr

/Com [EZEE L ERE RS R R EEE SRS ESES] 1,OAD CASE 18 IEEXEREEEEER SRR RS R R SRR EEEEREEESES

set, 18

eallr

cmsel, s, cask

/com

/com ***xx%x%x*x QUM OF LOADS APPLIED TO CASKS *****x*

fsum

esel,type, 1

cmsel, s, base

/com

Jjcom ***xx%%xx*x [,OADS TRANSMITTED THRU CONCRETE/ROCK INTERFACE ******x
fsum

esel, type, 2

cmsel, s, boundary

/com

/com ****%%%x% LOADS REACTED AT ROCK BOUNDARY CONSTRAINTS ****x%xx
fsum

/com

/com

/com

/com
/com P R R R R E R R R R R R R R R R R E R E R R EE EE SR XX R IR EE R SRS E SR AR S R R R R R R AR E S

/com kdkkkhkkhhkhkhhdhkhdkkhrdhhkhrdkhhhdohhhkdhdhdkhkhhhhkhrhkhhddkhhdhhkkhdddhddokdhdhkdhxkkx

/com khkhkdkhkhkhkhkhkhkhkhhkhhkhkhkhhbhkhddd LOAD CASE 19 IEEE R EEESRS SRR RS SRR R AR R R EERESE R

set,19
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eallr

cmsel, s, cask

/com

Jcom *x**xx+x SUM OF LOADS APPLIED TO CASKS *****%x

fsum

esel, type, 1

cmsel, s, base

/com

Jcom **xxxxx+ [OADS TRANSMITTED THRU CONCRETE/ROCK INTERFACE ****%%*%
fsum

esel, type, 2

cmsel, s, boundary

/com

/com **¥*%xxx%x%x [,0ADS REACTED AT ROCK BOUNDARY CONSTRAINTS ****%%%
fsum

/com

/com

finish

/output

/exit
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Below are the equilibrium results for the very hard rock analyses:
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R L 2 2 R R R R L R R R RS2 E X R E R R R R SRR SRS RSS2SR R SRR R R R R R ERESE S

B 2 X A R R R R R R R R R X R R R R R E R R R RS AR S S R A R R R R RS R LR R RS A

kdkhkkhkhkhkdhhbhohhrhhkhhkdhdokhkhkhohdkhkhkrdhhkhhhkhkhkbdkhkhkhbdrhkhkhkddhrkhkkdhrhkkrkdrhhbkhrx

Ak KkhkhhkhhhkdhhhkhkhkhkhrARFA Ak ARk Ak dhhhhhkkhhkhrhrhdrdrhrhrrkkdrhhhbdhkhddhhdhdrdhdk

e R R R L R R R R R L R R 22 22X XXX R RS R EE RS RS SRR S R R AR R R R R R EEE SRR NS

khkhkkhdhdkhkhkhkkdhdkhkhhkdhrdhdkhkhkdhdbhkhddhhhhhdhhhkhhkhdrdrhddbkhdhbrhrdhrhdbhbdrhhddhi

hhkhkkhkhkkkhhkhhhkdkhkdhkik Very Hard Rock Reactions IR R EEEERE S S AR SR A E R R EREREESES

CURRENT JOBNAME REDEFINED AS dcslabhé

RESUME ANSYS DATA FROM FILE NAME=dcslabhé.

*** ANSYS GLOBAL STATUS ***

db

TITLE = Pad, LTSP(4), 20 Casks, 156 Kips West (X), Max Up,
ANALYSIS TYPE = STATIC (STEADY-STATE)
NUMBER OF ELEMENT TYPES = 6
15348 ELEMENTS CURRENTLY SELECTED. MAX ELEMENT NUMBER = 33177
17051 NODES CURRENTLY SELECTED. MAX NODE NUMBER = 17051
259 KEYPOINTS CURRENTLY SELECTED. MAX KEYPOINT NUMBER = 259
250 LINES CURRENTLY SELECTED. MAX LINE NUMBER = 396
181 AREAS CURRENTLY SELECTED. MAX AREA NUMBER = 295
70 VOLUMES CURRENTLY SELECTED. MAX VOL. NUMBER = 70
11 COMPONENTS CURRENTLY DEFINED
MAXIMUM LINEAR PROPERTY NUMBER = 5
MAXIMUM REAL CONSTANT SET NUMBER = 6
ACTIVE COORDINATE SYSTEM = 0 (CARTESIAN)
MAXIMUM CONSTRAINT EQUATION NUMBER = 4620
NUMBER OF SPECIFIED CONSTRAINTS = 2193
NUMBER OF NODAL LOADS = 2160
INITIAL JOBNAME = dcslabhé6
CURRENT JOBNAME = dcslabhé
PRINT HEADER
DO NOT PRINT SUBTITLE (S)
DO NOT PRINT LOAD STEP ID
DO NOT PRINT NOTE LINE(S)
PRINT COLUMN HEADER LABELS
DO NOT PRINT REPORT TOTALS
*x*x** ANSYS - ENGINEERING ANALYSIS SYSTEM RELEASE 5.7 *xokk ok
ANSYS/Structural U
00150104 VERSION=INTEL NT 10:24:07 MAY 21, 2001 CP=
Pad, LTSP(4), 20 Casks, 156 Kips West (X), Max Up, Very Hard Rock

Very Hard Rock

3.715
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*¥xkk*x ANSYS RESULTS INTERPRETATION (POST1) ****x

ENTER /SHOW,DEVICE-NAME TO ENABLE GRAPHIC DISPLAY
ENTER FINISH TO LEAVE POST1

**x* NOTE *** CP= 3.715 TIME= 10:24:08
Reading results into the database (SET command) will update the current
displacement and force boundary conditions in the database with the
values from'the results file for that load set. Note that any
subsequent solutions will use these values unless action is taken to
either SAVE the current values or not overwrite them (/EXIT,NOSAVE).

LA RS EEEE AR R R AR R EEEE R SRR RS R R R R R R R R R I 2 I 2RI TR g R R YRR A
LSRR AL ESERREARES R RS ERESEEEEEEEEER R R R R R R R R R X L RS

khkhkkhkkdkhkhkhkhkhkhkhhrdhhkhddthk 1L.OAD CASE 1 **dkkkkhkkhkhkhkhdkdhrhhhhhdhhhkhdhdhdrrhkrn

USE LOAD STEP 1 SUBSTEP 0 FOR LOAD CASE 0
SET COMMAND GOT LOAD STEP= 1l SUBSTEP= 1 CUMULATIVE ITERATION= 2
TIME/FREQUENCY= 1.0000
TITLE= Pad, Gravity, 20 Casks, Very Hard Rock
15348 ELEMENTS (OF 15348 DEFINED) SELECTED BY EALL COMMAND,
SELECT COMPONENT CASK

*xkkxkkx SUM OF LOADS APPLIED TO CASKS ***%*kx

**x*x*x* SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES *****
FX = -0.4523999E-06

FY = 7200000.

FZ = 0.6547146E-05

MX = 0.2937600E+10
MY = -0.2844520E-02

MZ = 0.2203200E+10

SUMMATION POINT= 0.0000 0.0000 0.0000

ESEL FCR LABEL= TYPE FROM 1 TO 1 BY 1

9056 ELEMENTS (OF 15348 DEFINED) SELECTED BY ESEL COMMAND.

SELECT COMPONENT BASE

***kxkkkx LLOADS TRANSMITTED THRU CONCRETE/ROCK INTERFACE ** %%+

****xx SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES ***%x
FX = 0.3108630E-06
FY = -0.1523243E+08
FZ = 0.3531967E-05
MX = -0.6214830E+10
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MY = (0.1567539E-02
MZ = -0.4661122E+10
SUMMATION POINT= 0.0000 0.0000 0.0000
ESEL FOR LABEL= TYPE FROM 2 TO 2 BY 1
1728 ELEMENTS (OF 15348 DEFINED) SELECTED BY ESEL COMMAND.
SELECT COMPONENT BOUNDARY

**xkxxkx* TLOADS REACTED AT ROCK BOUNDARY CONSTRAINTS ***k%xx*

***k*x SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL CQORDINATES *****
FX = -0.9449781E-05

FY = -0.1523243E+08

FZ = 0.18003393E-02

MX = -0.6214830E+10

MY = -0.5543061

MZ = -0.4661122E+10
SUMMATION POINT= 0.0000 0.0000 0.0000

*************************************************************************
*************************************************************************

A S AR SR ESESEEREREEEREREXEE LOAD CASE 2 2R AR R SRR SR E R R R EE E R R R 2

USE LOAD STEP 2 SUBSTEP 0 FOR LOAD CASE 0
SET COMMAND GOT LOAD STEP= 2 SUBSTEP= 1 CUMULATIVE ITERATION= 17
TIME/FREQUENCY= 2.,0000
TITLE= Pad, HE(1l), 20 Casks, 515 Kips North (Z), Very Hard Rock
15348 ELEMENTS (OF 15348 DEFINED) SELECTED BY EALL COMMAND.
SELECT COMPONENT CASK

k*xkxkkxx SUM OF LOADS APPLIED TO CASKS **k*x%x

*kx*x GUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES ***x*
FX = -0.4793505E-05

FY = 5340800.

FZ = -0.1030000E+08

MX = 0.9584964E+08%

MY = 0.3151800E+10

MZ = 0.1634285E+10

SUMMATION POINT= 0.0000 0.0000 0.0000

ESEL FOR LABEL= TYPE FROM 1 TO 1 BY 1
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9056 ELEMENTS (OF 15348 DEFINED) SELECTED BY ESEL COMMAND.
SELECT COMPONENT BASE

¥rxxxkkx LOADS TRANSMITTED THRU CONCRETE/ROCK INTERFACE #***%%%%*

***x%x SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COQORDINATES #*x**x
FX = 0.1310626E-04
FY = -0.1176674E+08
FZ = 0.1679020E+08
MX = -0.3872339E+10
MY = -0.5137801E+10
MZ = -0.3600623E+10
SUMMATICN POINT= 0.0000 0.0000 0.0000
ESEL, FOR LABEL= TYPE FROM 2 TO 2 BY 1
1728 ELEMENTS (OF 15348 DEFINED) SELECTED BY ESEL COMMAND.
SELECT COMPONENT BOUNDARY

**%kxkxx*x LOADS REACTED AT ROCK BOUNDARY CONSTRAINTS ****%%x

*¥*%x*x GUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES *%**%%*
FX = -0.2226389E-04

FY = -0.1176674E+08

FZ = 0.1679020E+08

MX = -0.3872339E+10

MY = -0.5137801E+10

MZ = -0.3600623E+10

SUMMATION POINT= 0.0000 0.0000 0.0000

*************************************************************************
*************************************************************************

LEEESE R ESSEEEEREREEE ERE TR LOAD CASE 3 LR AR R R EEREEEERERE R E R R R I R g g R

USE LOAD STEP 3 SUBSTEP 0 FOR LOAD CASE 0
SET COMMAND GOT LOAD STEP= 3 SUBSTEP= 1 CUMULATIVE ITERATION= 32
TIME/FREQUENCY= 3.0000
TITLE= Pad, HE(1), 20 Casks, 515 Kips N 32.93 W (Z,X), Very Hard Rock
15348 ELEMENTS (OF 15348 DEFINED) SELECTED BY EALL COMMAND.
SELECT COMPONENT CASK

¥k xkkxx GUM OF LOADS APPLIED TO CASKS ***%kxx*

*xxxx SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES **#*#%



Sheet 89 of 109

F 3 ENERCON
1 -l SERVICES, INC. 5 pyendix RL-1 to Calculation PGE-009-CALC-003

FX = -5599220.

FY = 5340800.

FZ = -8645160.

MX = 0.1154595E+10

MY = 0.4929901E+10

MZ = 0.2297792E+10
SUMMATION POINT= 0.0000 0.0000 0.0000
ESEL FOR LABEL= TYPE FROM 1 TO 1 BY 1

9056 ELEMENTS (OF 15348 DEFINED) SELECTED BY ESEL COMMAND.

SELECT COMPONENT BASE

**x*x%k** [OADS TRANSMITTED THRU CONCRETE/ROCK INTERFACE ***X*%x%

**xx*xx SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES *****
FX = 9125455.

FY = -0.1176674E+08

FZ = 0.1409115E+08

MX = -0.4021448E+10

MY = -0.8035076E+10

MZ = -0.4105450E+10
SUMMATION POINT= 0.0000 0.0000 0.0000
ESEL FOR LABEL= TYPE FROM 2 TO 2 BY 1

1728 ELEMENTS (OF 15348 DEFINED) SELECTED BY ESEL COMMAND.

SELECT COMPONENT BOUNDARY

*x*xxk**x*% [,OADS REACTED AT ROCK BOUNDARY CONSTRAINTS ***Xx%x*

**x%kx SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES *****
FX = 9125455. ’

FY = -0.1176674E+08

FZ = 0.1409115E+08

MX = -0.4021448E+10

MY = -0.8035076E+10

MZ = -0.4105450E+10

SUMMATION POINT= 0.0000 0.0000 0.0000

Ahkhkkkhkhkhkkhkhdhhhdrhhhhhhhhhrrdhdkhdhdhhkrhrhkkrhkrhkdddhddbrdbdhrhkhhbkbhddhhbrbhhdhrd
Ahkhkdkkhkkkhkkhkhhhdrhrhhbh kA Akhdh A d I Ak kR kkhkhkhkhhdohdhdhddbhdrrhddhdrhrhrhbhhkdhhk

[EEREEEEESEEE S SRR RS LR E RS LOAD CASE 4 IZEEEEEEEEEEERERE RS RS R R R E R A RS RS SRR RS

USE LOAD STEP 4 SUBSTEP 0 FOR LOAD CASE O
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SET COMMAND GOT LOAD STEP= 4 SUBSTEP= 1 CUMULATIVE ITERATION= 39
TIME/FREQUENCY= 4.0000
TITLE= Pad, HE(1), 20 Casks, 515 Kips N 45 W (Z,X), Very Hard Rock
15348 ELEMENTS (OF 15348 DEFINED) SELECTED BY EALL COMMAND.
SELECT COMPONENT CASK

*rkkxkxkx SUM OF LOADS APPLIED TO CASKS #***¥%wx

***x%x SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES **# %+
FX = -7283200.
FY = 5340800.
FZ = -7283200.
MX = 0.1315987E+10
MY = 0.5200205E+10
MZ = 0.2497344E+10
SUMMATION POINT= 0.0000 0.0000 0.0000
ESEL FOR LABEL= TYPE FROM 1 TO 1 BY 1
9056 ELEMENTS (OF 15348 DEFINED) SELECTED BY ESEL COMMAND.
SELECT COMPONENT BASE

*rxkxxxxr LOADS TRANSMITTED THRU CONCRETE/ROCK INTERFACE ***%%%x

*xxxk SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES **% %
FX = 0.1186972E+08
FY = -0.1176674E+08
FZ = 0.1186972E+08
MX = -0.4144164E+10
MY = -0.8474977E+10
MZ = -0.4257289E+10
SUMMATION POINT= 0.0000 0.0000 0.0000
ESEL FOR LABEL= TYPE FROM 2 TO 2 BY 1
1728 ELEMENTS (OF 15348 DEFINED) SELECTED BY ESEL COMMAND.
SELECT COMPONENT BOUNDARY

*¥***kx*x* LOADS REACTED AT ROCK BOUNDARY CONSTRAINTS *****%%

*xkx* SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES ****%
FX = 0.1186972E+08
FY = -0.1176674E+08
FZ = 0.1186972E+08
MX = -0.4144164E+10
MY = -0.8474977E+10
MZ = -0.4257289E+10
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SUMMATION POINT= (0.0000 0.0000 0.0000

dhkdkhkdkhhkhkkh kxR hrrhhkddhhkdkhohhdrhkdkhdhrdhrdbhhrbhhbdhdohkdhrhhohrhhhhddkhdkdkhkdkdhdddhkdhd
PR R R A R R R R R R R  EE R R S R R R R RN EE RS RS SRS RS E R R R R EE RS AR AR R EEERESEEEES:

khkkdkhkhkhkhkhkhkkhkhkhdkdhhkhdhhkhhki LOAD CASE 5 IZEZZEEEEE R RS SRR REEEE R R AR LR B AR SRS S

USE LOAD STEP 5 SUBSTEP 0 FOR LOAD CASE O
SET COMMAND GOT LOAD STEP= 5 SUBSTEP= 1 CUMULATIVE ITERATION= 46
TIME/FREQUENCY= 5.0000
TITLE= Pad, HE(l), 20 Casks, 515 Kips N 57.07 W (Z,X), Very Hard Rock
15348 ELEMENTS (OF 15348 DEFINED) SELECTED BY EALL COMMAND.
SELECT COMPONENT CASK

*xkxkkkx GUM OF LOADS APPLIED TO CASKS ****x**

**%%% SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES *****
FX = -8645160.
FY = 5340800.
FZ = -5599220.
MX = 0.1515539E+10
MY = 0.5240587E+10
MZ = 0.2658736E+10
SUMMATION POINT= 0.0000 0.0000 0.0000
ESEL FOR LABEL= TYPE FROM 1 TO 1 BY 1
9056 ELEMENTS (OF 15348 DEFINED) SELECTED BY ESEL COMMAND.
SELECT COMPONENT BASE

**kx*xxx*x [OADS TRANSMITTED THRU CONCRETE/ROCK INTERFACE *¥***%x

*xxxx SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES *****
FX = 0.1409115E+08

FY = -0.1176674E+08

Fz = 9125455.

MX = -0.4296003E+10

MY = -0.8541576E+10

MZ = -0.4380005E+10

SUMMATION POINT= 0.0000 0.0000 0.0000

ESEL FOR LABEL= TYPE FROM 2 TO 2 BY 1

1728 ELEMENTS (OF 15348 DEFINED) SELECTED BY ESEL COMMAND.
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SELECT COMPONENT BOUNDARY

*¥*xkxkxx LOADS REACTED AT ROCK BOUNDARY CONSTRAINTS * %% %% x*

***** SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COQRDINATES ****%*
FX = 0.1405115E+08

FY = -0.1176674E+08

FzZz = 9125455.

MX = -0.4296003E+10

MY = -0.8541576E+10
MZ = -0.4380005E+10
SUMMATION POINT= 0.0000 0.0000 0.0000

*************************************************************************
*************************************************************************

LR R R E AR R SRR EREEEEEEREEEEEEE LOAD CASE 6 AR R EREESESEESEEEEREREEEREEREEEEREERES

USE LOAD STEP 6 SUBSTEP 0 FOR LOAD CASE 0
SET COMMAND GOT LOAD STEP= 6 SUBSTEP= 1 CUMULATIVE ITERATION= 58
TIME/FREQUENCY= 6.0000
TITLE= Pad, HE(l}, 20 Casks, 515 Kips West (W), Very Hard Rock
15348 ELEMENTS (OF 15348 DEFINED) SELECTED BY EALL COMMAND.

SELECT COMPONENT CASK

¥rx&xkkxk SUM OF LOADS APPLIED TO CASKS ***xx+%

** &%k SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES **#*x%*
FX = -0.1030000E+08
FY = 5340800.
FZ = -0.1421130E-04
MX = 0.2179046E+10
MY = 0.4202400E+10
MZ = 0.2854835E+10
SUMMATION POINT= 0.0000 0.0000 0.0000
ESEL FOR LABEL= TYPE FROM 1 TO 1 BY 1
9056 ELEMENTS (OF 15348 DEFINED) SELECTED BY ESEL COMMAND.
SELECT COMPONENT BASE

*¥*kxkxkkkxk* LOADS TRANSMITTED THRU CONCRETE/ROCK INTERFACE ***%%#%%

***** SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES ***x+*
FX 0.1679020E+08
FY -0.1176674E+08



Sheet 93 of 109

F ! ENERCON
s -l SERVICES,INC. 4 ,nendix RL-1 to Calculation PGE-009-CALC-003

FZ = -0.1173427E-04
MX = -0.4800830E+10
MY = -0.6850402E+10
MZ = -0.4529114E+10
SUMMATION POINT= 0.0000 0.0000 0.0000
ESEL FOR LABEL= TYPE FROM 2 TO 2 BY 1
1728 ELEMENTS (OF 15348 DEFINED) SELECTED BY ESEL COMMAND.
SELECT COMPONENT BOUNDARY

*k*xxk*xx+* [OADS REACTED AT ROCK BOUNDARY CONSTRAINTS *** %%

**xxx% SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES *****
FX = 0.1679020E+08

FY = -0.1176674E+08

FZ = 0.2145686E-02

MX = -0.4800830E+10

MY = -0.6850402E+10

MZ = -0.4529114E+10

SUMMATION POINT= 0.0000 0.0000 0.0000

Kk kAEI IRk Ihhkhkhhkhkhhdhhdkhhkhbrhhrdrhhrhdkhhhbhhbrkhkdhkhkhdbddhhddhhorbhdbhbdrhorhrhdhddx
R S E R R R R R A R R R R 2R AR R R R R R RS AR R SRR AR R R AR EEREERE SRS

khkhkhkhkhkkkhkhkhkhkhkdkhkkhkhkddhkihhik LOAD CASE 7 I EEEEZEE R R R EEEEEEERE R R AR R R R R L RS EE]

USE LOAD STEP 7 SUBSTEP 0 FOR LOAD CASE O
SET COMMAND GOT LOAD STEP= 7 SUBSTEP= 1 CUMULATIVE ITERATION= 80
TIME/FREQUENCY= 7.0000
TITLE= Pad, HE(1), 20 Casks, 206 Kips North (z), Max Up, Very Hard Rock
15348 ELEMENTS (OF 15348 DEFINED) SELECTED BY EALL COMMAND.
SELECT COMPONENT CASK

**x*k**xx% QUM OF LOADS APPLIED TO CASKS *******

***%x*x SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES *****
FX = -0.1071694E-05

FY = 2552000.

FZ = -4120000.

MX = 0.5529960E+09

MY = 0.1260720E+10

MZ = 0.7809120E+09

SUMMATION POINT= 0.0000 0.0000 0.0000
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——’
ESEL FOR LABEL= TYPE FROM 1 TO 1 BY 1

9056 ELEMENTS (OF 15348 DEFINED) SELECTED BY ESEL COMMAND.
SELECT COMPONENT BASE

**k*xkkxx LOADS TRANSMITTED THRU CONCRETE/ROCK INTERFACE **%%x%x

*¥*kxx SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES *****
FX = 0.8723953E-05

FY = -6568213.

FZ = 7525749.

MX = -0.2344870E+10

MY = -0.2302879E+10

MZ = -0.2009873E+10

SUMMATION POINT= 0.0000 0.0000 0.0000
ESEL FOR LABEL= TYPE FROM 2 TO 2 BY 1

1728 ELEMENTS (OF 15348 DEFINED) SELECTED BY ESEL COMMAND.

SELECT COMPONENT BOUNDARY

¥xxkxkxxk* T,OADS REACTED AT ROCK BOUNDARY CONSTRAINTS **#*%**x

***x*x SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES **x*x%
FX = 0.4054386E-05

FY = -6568213.

FZ = 7525749,

MX = -0.2344870E+10

MY = -0.23028738E+10

MZ = -0.2009873E+10

SUMMATION POINT= 0.0000 0.0000 0.0000

dhkkhkdhkhkhhhhkdhkhrhdhhhdhhdh ko ko dhkkhdhhkdhk kb hkdkhkkde kb kb hk bk hkkk kA khdkhkodk kdkdkdrn
AR R R SR AR R R EEEEERESE SR RS R E R E R R E R R R R R R R R R R R R R R R R RS

AR R ESEEE SR RS S SRR E LR EREE XX LOAD CASE 8 **x*dkkdkhkkhdkdkdkhkhkhhkkhrhdhrhkhhrhhhrhhdk

USE LOAD STEP 8 SUBSTEP 0 FOR LOAD CASE 0
SET COMMAND GOT LOAD STEP= 8 SUBSTEP= 1 CUMULATIVE ITERATION= 99
TIME/FREQUENCY= 8.0000
TITLE= Pad, HE(1l), 20 Casks, 206 Kips West (X), Max Up, Very Hard Rock
15348 ELEMENTS (OF 15348 DEFINED) SELECTED BY EALL COMMAND.
SELECT COMPONENT CASK

*xxxxxx% GUM OF LOADS APPLIED TO CASKS ****xxxx
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*xkxk SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES *****
FX = -4120000.

FY = 2552000.

FZ = -0.9059058E-06

MX = 0.1041216E+10

MY = 0.1680960E+10

MZ = 0.1269132E+10
SUMMATION POINT= 0.0000 0.0000 0.0000

ESEL FOR LABEL= TYPE FROM 1 TO 1 BY 1

9056 ELEMENTS (OF 15348 DEFINED) SELECTED BY ESEL COMMAND.

SELECT COMPONENT BASE

*xxxxxxk* [OADS TRANSMITTED THRU CONCRETE/ROCK INTERFACE ****x*x

*+x** SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES ***%**
FX =  7525749.

FY = -6568213.

FZ = -0.4264995E-05

MX = -0.2679831E+10

MY = -0.3070506E+10

MZ = -0.2344835E+10
SUMMATION POINT= 0.0000 0.0000 0.0000
ESEL FOR LABEL= TYPE FROM 2 TO 2 BY 1

1728 ELEMENTS (OF 15348 DEFINED) SELECTED BY ESEL COMMAND.

SELECT " COMPONENT BOUNDARY

*x%xxx%*x* [OADS REACTED AT ROCK BOUNDARY CONSTRAINTS *** %%k

**xx** SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES *****
FX = 7525749.

FY = -6568213.

FZ = 0.8628212E-03

MX = -0.2679831E+10

MY = -0.3070506E+10

MZ = -0.2344835E+10

SUMMATION POINT= 0.0000 0.0000 0.0000

J T e A R L R R R R AR R 2 X R R R R R R R R RS S A A A A A A R R R RS ERESS
ek khkkhkdkdkh kA ANk hhhhhdhhhkhkhthhkhhdrhrhrrhhhkdkhhhhdrdrbdhddkdbdrhrhbhhhdhbdhdh

kkkhkhkhkhkdhkkkhkhdhhkhhhhhhkkk LOAD CASE 9 IR 22 X2 2R EEZRE RSS2 242 A R RS R R R RERS]
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USE LOAD STEP 9 SUBSTEP 0 FOR LOAD CASE 0

SET COMMAND GOT LOAD STEP= 9 SUBSTEP= 1 CUMULATIVE ITERATION= 103
TIME/FREQUENCY= 9.0000

TITLE= Pad, HE(3), 20 Casks, 171.2 Kips North (Z), Max Dn, Very Hard Rock
15348 ELEMENTS (OF 15348 DEFINED) SELECTED BY EALL COMMAND.

SELECT COMPONENT CASK

*rkkxxkxx SUM OF LOADS APPLIED TO CASKS ***x*k*xx*

**xx** GUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES ***x*x*
FX = 0.4917512E-05
FY = 0.1546600E+08
FZ = -3424000.
MX = 0.5904384E+10
MY = 0.1047744E+10
MZ = 0.4732596E+10
SUMMATION POINT= 0.0000 0.0000 0.0000
ESEL FOR LABEL= TYPE FROM 1 TO 1 BY 1
9056 ELEMENTS (OF 15348 DEFINED) SELECTED BY ESEL COMMAND.
SELECT COMPONENT BASE

*rkkxxxt LOADS TRANSMITTED THRU CONCRETE/ROCK INTERFACE ***x%%%

*xx%* SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES ****%
FX = -0.8818270E-06

FY = -0.2751464E+08

FZ2 = 6823749.

MX = -0.1097349E+11
.MY = -0.2089903E+10

MZ = -0.8419480E+10

SUMMATION POINT= 0.0000 0.0000 0.0000

ESEL FOR LABEL= TYPE FROM 2 TO 2 BY 1

1728 ELEMENTS (OF 15348 DEFINED) SELECTED BY ESEL COMMAND.

SELECT COMPONENT BOUNDARY

**xkkdkxxx LOADS REACTED AT ROCK BOUNDARY CONSTRAINTS ***x#*%

*x*xx*x SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES **%*x
FX = 0.3975468E-04

FY = -0.2751464E+08

Fz = 6829749.

MX = -0.1097349E+11
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MY = -0.2089903E+10
MZ = -0.8419480E+10
SUMMATION POINT= 0.0000 0.0000 0.0000

*************************************************************************
*************************************************************************

ISR EEEEEEE R R R E R EREEE SRR SRS LOAD CASE 10 kkhhkhkhhkhkkkhkrkhhdhkrkhkhhhhorhdbhhkdrd

USE LOAD STEP 10 SUBSTEP 0 FOR LOAD CASE O
SET COMMAND GOT LOAD STEP= 10 SUBSTEP= 1 CUMULATIVE ITERATION= 106
TIME/FREQUENCY= 10.000
TITLE= Pad, HE(3), 20 Casks, 171.2 Kips West (X), Max Dn, Very Hard Rock
15348 ELEMENTS (OF 15348 DEFINED) SELECTED BY EALL COMMAND.
SELECT COMPONENT CASK

*k%kk*kk**k* SUM OF LOADS APPLIED TO CASKS ****%x%*

**xx*x* SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COQRDINATES *****
FX = -3424000.
FY = 0.1546600E+08
FZ = 0.2985945E-04
MX = 0.6310128E+10
MY = 0.1396992E+10
MZ = 0.5138340E+10
SUMMATION POINT= 0.0000 0.0000 0.0000
ESEL FOR LABEL= TYPE FROM 1 TO 1 BY 1
9056 ELEMENTS (OF 15348 DEFINED) SELECTED BY ESEL COMMAND.
SELECT COMPONENT BASE

*x%%***% LOADS TRANSMITTED THRU CONCRETE/ROCK INTERFACE #**¥*x*%

*x%x** SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES ****x
FX = 6829749.

FY = -0.2751464E+08

FZ = 0.8500502E-04

MX = -0.1122597E+11

MY = -0.2786538BE+10

MZ = -0.8671965E+10
SUMMATION POINT= 0.0000 0.0000 0.0000

ESEL FOR LABEL= TYPE FROM 2 TO 2 BY 1
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1728 ELEMENTS (OF 15348 DEFINED) SELECTED BY ESEL COMMAND.
SELECT COMPONENT BOUNDARY

¥rxkkxkx LOADS REACTED AT ROCK BOUNDARY CONSTRAINTS **%xx*x%

*¥**x%* SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES ***#**
FX = 6829749.

FY = -0.2751464E+08

FZ = 0.3625424E-02

MX = -0.1122597E+11

MY = -0.2786538E+10

MZ = -0.8671965E+10
SUMMATION POINT= 0.0000 0.0000 0.0000

*************************************************************************
*************************************************************************

LR A R R R R R R R ERE R R ER X EEE LOAD CASE 11 LR AR E R R EE R EREREERE EREEREE R T TR IPOR IR
USE LOAD STEP 11 SUBSTEP 0 FOR LOAD CASE 0
SET COMMAND GOT LOAD STEP= 11 SUBSTEP= 1 CUMULATIVE ITERATION= 122
TIME/FREQUENCY= 11.000
TITLE= Pad, LTSP(2), 20 Casks, 440 Kips North (Z), Very Hard Rock
15348 ELEMENTS (OF 15348 DEFINED) SELECTED BY EALL COMMAND.

SELECT COMPONENT CASK

*Frkkkxkx SUM OF LOADS APPLIED TO CASKS **x*x%wx

****% SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES ****%
FX = -0.5726638BE-06

FY = 5166400.

FZ = -8800000.

MX = 0.10650%1E+10

MY = 0.2692B00E+10

MZ = 0.1580918E+10
SUMMATION POINT= 0.0000 0.0000 0.0000
ESEL FOR LABEL= TYPE FROM 1 TO 1 BY 1

9056 ELEMENTS (OF 15348 DEFINED) SELECTED BY ESEL COMMAND.

SELECT COMPONENT BASE

*¥*xkkkxxx LOADS TRANSMITTED THRU CONCRETE/ROCK INTERFACE **#*%%% %

**x%x*%* SUMMATION OF TOTAL FORCES AND MCMENTS IN GLOBAL COORDINATES **%% %
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FX = 0.4688000E-05
FY = -0.1094975E+08
FZ = 0.1598099E+08
MX = -0.3747841E+10
MY = -0.4890183E+10
MZ = -0.3350623E+10
SUMMATION POINT= 0.0000 0.0000 0.0000
ESEL FOR LABEL= TYPE FROM 2 TO 2 BY 1
1728 ELEMENTS (OF 15348 DEFINED) SELECTED BY ESEL COMMAND.
SELECT COMPONENT BOUNDARY

**x*xxkxxx [,OADS REACTED AT ROCK BOUNDARY CONSTRAINTS **#**x*x%

*xxx*x SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES *****
FX = -0.1506593E-04

FY = -0.1094975E+08

Fz = 0.1598099E+08

MX = -0.3747841E+10

MY = -0.4890183E+10

MZ = -0.3350623E+10
SUMMATION POINT= 0.0000 0.0000 0.0000

LA EEE SRR R S SRR R AL R R R L RS R E RS S SRR R R R R R R R R R R R R R R R R R R R R R R R R R R R R

AR R E R E RS EEEE R E R EEE R EEEEE SRR SR SRR R R AR R EE R R EE R E R R ERREREEE R SRR EERERE

A A A ES R R EREREEREESESESREEESEE.;] LOAD CASE IR A EEE A LR R RS SRR R R R R EEEEEEEEEEEES]

USE LOAD STEP 12 SUBSTEP 0 FOR LOAD CASE O

SET COMMAND GOT LOAD STEP= 12 SUBSTEP= 1 CUMULATIVE ITERATION= 136

TIME/FREQUENCY= 12.000
TITLE= Pad, LTSP(2), 20 Casks, 440 Kips N 32.93 W (Z,X),

Very Hard Rock

15348 ELEMENTS (OF 15348 DEFINED) SELECTED BY EALL COMMAND.

SELECT COMPONENT CASK

**xxkxxkxx SUM OF LOADS APPLIED TO CASKS ***x**x+%

**%%% SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES ****x*
FX = -4783800.

FY = 5166400.

FZ = -7386160.

MX = 0.1232631E+10

MY

0.4211955E+10
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MZ = 0.2147799E+10
SUMMATION POINT= 0.0000 0.0000 0.0000
ESEL. FOR LABEL= TYPE FROM 1 TO 1 BY 1
5056 ELEMENTS (OF 15348 DEFINED) SELECTED BY ESEL COMMAND.
SELECT COMPONENT BASE

*¥Hx%kxxx*x LOADS TRANSMITTED THRU CONCRETE/ROCK INTERFACE **%%% %3

**x**x SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES ***%%
FX = 8687559.
FY = -0.1094975E+08
FZ = 0.1341048E+08
MX = -0.3863331E+10
MY = -0.7648131E+10
MZ = -0.3741834E+10
SUMMATION POINT= 0.0000 0.0000 0.0000
ESEL FOR LABEL= TYPE FROM 2 TO 2 BY 1
1728 ELEMENTS (OF 15348 DEFINED) SELECTED BY ESEL COMMAND.
SELECT COMPONENT BOUNDARY

¥**x*xkx LOADS REACTED AT ROCK BOUNDARY CONSTRAINTS *%*%* %%

**xxx*x SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES #**%*
FX = 8687559.

FY = -0.1094975E+08

FZ = 0.1341048E+08

MX = -0.3863331E+10

MY = -0.7648131E+10

MZ = -0.3741834E+10
SUMMATION POINT= 0.0000 0.0000 0.0000

*******************************************************‘k*****************
*************************************************************************

Fhhkkhkhkkkkkkkkkkhkhrhkdkdx  TOAD CASE 13 **kkkhk kb ke bk hkhdkhkkkkdhddh sk ok dk o
USE LOAD STEP 13 SUBSTEP 0 FOR LOAD CASE O©
SET COMMAND GOT LOAD STEP= 13 SUBSTEP= 1 CUMULATIVE ITERATION= 142

TIME/FREQUENCY= 13.000
TITLE= Pad, LTSP(2), 20 Casks, 440 Kips N 45 W (Z,X), Very Hard Rock
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15348

SELECT

ELEMENTS (OF

COMPONENT CASK

***xk%xx% GUM OF LOADS APPLIED TO CASKS **x**x%

**x%%% SUMMATION OF TOTAL

FX = -6
FY = 5
FzZ = -6
MX = 0.
MY = 0.
Mz = O
SUMMATION
ESEL FOR
9056

SELECT

*xx*%xx** LOADS TRANSMITTED THRU CONCRETE/ROCK INTERFACE ******%

**x%* SUMMATION OF TOTAL

FX = 0.
FY = -0.
Fz = 0.
MX = -0.
MY = -0.
MZ = -0.
SUMMATION
ESEL FOR
1728

SELECT

*x%%xx**x* LOADS REACTED AT ROCK BOUNDARY CONSTRAINTS *****%x

*% %%+ SUMMATION OF TOTAL

FX
FY
FZ
MX
MY
MZ

U

0.
-0.
0.
-0.
-0.
-0.

SUMMATION

222540.
166400.
222540.
1370520E+10
4442894E+10

.2318289E+10

POINT=

LABEL= TYPE FROM
ELEMENTS (OF

COMPONENT BASE

1129903E+08
1094975E+08
1129903E+08
3958568E+10
8067510E+10
3859551E+10

POINT=

LABEL= TYPE

ELEMENTS (OF

COMPONENT BQUNDARY

1129903E+08
1094975E+08
1129903E+08
3958568E+10
8067510E+10
3859551E+10

POINT=

0.0000

0.0000

0.0000

1

2

0.0000

BY

1
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DEFINED) SELECTED BY EALL COMMAND.

FORCES AND MOMENTS IN GLOBAL COORDINATES *****

SELECTED BY ESEL COMMAND.

0.0000

BY

1

FORCES AND MOMENTS IN GLOBAL COORDINATES *****

SELECTED BY ESEL COMMAND.

0.0000

FORCES AND MOMENTS IN GLOBAL COORDINATES *****
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*************************************************************************
*************************************************************************

IR AR SRS R SR RS SR EEEEREEEEEYY LOAD CASE 14 hhkkhkhkhkhkhkdkhkhkhkhkdhdbhhdhhdhhkhxdndhhkdhdhdh

USE LOAD STEP 14 SUBSTEP 0 FOR LOAD CASE ©
SET COMMAND GOT LOAD STEP= 14. SUBSTEP= 1 CUMULATIVE ITERATION= 149
TIME/FREQUENCY= 14.000
TITLE= Pad, LTSP(2), 20 Casks, 440 Kips N 57.03 W (Z,X), Very Hard Rock
15348 ELEMENTS (OF 15348 DEFINED) SELECTED BY EALL COMMAND.
SELECT COMPONENT CASK

*rxdkkxxx SUM OF LOADS APPLIED TO CASKS ****xkx*

**% %% SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES *#*%*%
FX = -7386160.

FY = 5166400.

FZ = -4783800.

MX = 0.1541011E+10

MY = 0.4477396E+10

MZ = 0.2456178E+10

SUMMATION POINT= 0.0000 0.0000 0.0000

ESEL FOR LABEL= TYPE FROM 1 TO 1 BY 1

9056 ELEMENTS (OF 15348 DEFINED) SELECTED BY ESEL COMMAND.

SELECT COMPONENT BASE

*¥HHxxHxx% LOADS TRANSMITTED THRU CONCRETE/ROCK INTERFACE ***%% %%

*x*kx% SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES ***x*x*
FX = 0.1341048E+08
FY = -0.10943975E+08
FzZz = 8687559.
MX = -0.4076286E+10
MY = -0.8129869E+10
MZ = -0.3954788E+10
SUMMATION POINT= 0.0000 0.0000 0.0000
ESEL FOR LABEL= TYPE FROM 2 TO 2 BY 1
1728 ELEMENTS (OF 15348 DEFINED) SELECTED BY ESEL COMMAND.

SELECT COMPONENT BOUNDARY
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*xxx**x** [OADS REACTED AT ROCK BOUNDARY CONSTRAINTS ***%%%x%

**x%x%x% SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES ****¥*
FX = 0.1341048E+08

FY = -0.1094975E+08

FZ = 8687559.

MX = -0.4076286E+10

MY = -0.8129869E+10

MZ = -0.3954788E+10
SUMMATION POINT= 0.0000 0.0000 0.0000

L E RS SRS R R R A SRS R RS EEEEEEA SR RERERRS RS RS R Rl RRER SR RRER SRR EEEREESEEEESSSE]
(AR S SR SRR EEEERRRREREEERR R R R SR ERR RS SRR AR R R ERRERERERRERERE R EREEEEESE]

khkhkhkhkdkhkhkhkhkdhhkhhthkhthkikdhhkdhdhk LOA_D CASE IR SRR R AR SRR EEEEEEEEEEE SRR SIS S

USE LOAD STEP 15 SUBSTEP 0 FOR LOAD CASE 0
SET COMMAND GOT LOAD STEP= " 15 SUBSTEP= 1 CUMULATIVE ITERATION= 161
TIME/FREQUENCY= 15.000
TITLE= Pad, LTSP(2), 20 Casks, 440 Kips West (X), Very Hard Rock
15348 ELEMENTS (OF 15348 DEFINED) SELECTED BY EALL COMMAND.
SELECT COMPONENT CASK

*¥**xx%x*+* SUM OF LOADS APPLIED TO CASKS ***x*%*%%

***x#** SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES ****%
FX = -8800000.
FY = 5166400.
FZ = -0.1613459E-04
MX = 0.2107891E+10
MY = 0.3590400E+10
MZ = 0.2623718E+10
SUMMATION POINT= 0.0000 0.0000 0.0000
ESEL FOR LABEL= TYPE FROM 1 TO 1 BY 1
9056 ELEMENTS (OF 15348 DEFINED) SELECTED BY ESEL COMMAND.
SELECT COMPONENT BASE

**xxkx** LOADS TRANSMITTED THRU CONCRETE/ROCK INTERFACE ***%**x

***x*x SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES ***x*x
FX = 0.1598099E+08
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FY = -0.1094975E+08

FZ = 0.1660914E-05

MX = -0.4467497E+10

MY = -0.6520244E+10

MZ = -0.4070278E+10
SUMMATION POINT= 0.0000 0.0000 0.0000
ESEL FOR LABEL= TYPE FROM 2 TO 2 BY 1

1728 ELEMENTS (OF 15348 DEFINED) SELECTED BY ESEL COMMAND.

SELECT COMPONENT BOUNDARY

*xkxkxxxx T,O0ADS REACTED AT ROCK BOUNDARY CONSTRAINTS ***%*%%

*¥xxxx SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES *** %+
FX = 0.1598099E+08

FY = -0.1094975E+08

FZ = 0.1887952E-02

MX = -0.4467497E+10

MY = -0.6520244E+10

MZ = -0.4070278E+10
SUMMATION POINT= 0.0000 0.0000 0.0000

*************************************************************************
*************************************************************************
LA A SRR SRR EEERE R R RE PRI I LOAD CASE 16 Fhkhkdhhhdhdkhhdohdhdhdhkkhrhhhkrhkhhk & ko ki

USE LOAD STEP 16 SUBSTEP 0 FOR LOAD CASE 0
‘SET COMMAND GOT LOAD STEP= 16 SUBSTEP= 1 CUMULATIVE ITERATION= 186
TIME/FREQUENCY= 16.000
TITLE= Pad, LTSP(2), 20 Casks, 176 Kips North (Z), Max Up, Very Hard Rock
15348 ELEMENTS (OF 15348 DEFINED) SELECTED BY EALL COMMAND.
SELECT COMPONENT CASK

*¥rEkxkxx*x SUM OF LOADS APPLIED TO CASKS ****x*+

*xkx* SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES **#*%%*
FX = -0.1374787E-05

FY = 2116000.

FZ = -3520000.

MX = 0.4462080E+09

MY = 0.1077120E+10

MZ = 0.6474960E+09
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SUMMATION POINT= 0.0000 0.0000 0.0000
ESEL FOR LABEL= TYPE FROM 1 TO 1 BY 1

9056 ELEMENTS (OF 15348 DEFINED) SELECTED BY ESEL COMMAND.
SELECT COMPONENT BASE

*%xxx*x%*%% LOADS TRANSMITTED THRU CONCRETE/ROCK INTERFACE ******%

*x%x** SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES *****
FX = -0.2897133E-05

FY = -4525728.

FZ = 7295240.

MX = -0.1599263E+10

MY = -0.2232344E+10

MZ = -0.1384873E+10
SUMMATION POINT= 0.0000 0.0000 0.0000
ESEL FOR LABEL= TYPE FROM 2 TO 2 BY 1

1728 ELEMENTS (OF 15348 DEFINED) SELECTED BY ESEL COMMAND.

SELECT COMPONENT BOUNDARY

*x%xx*x*%x*% LOADS REACTED AT ROCK BOUNDARY CONSTRAINTS ***x**=

**x%%* SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES *****
FX = 0.1488263E-04

FY = -4525728.

FZ = 7295240.

MX = -0.1599263E+10

MY = -0.2232344E+10

MZ = -0.1384873E+10
SUMMATION POINT= 0.0000 0.0000 0.0000

*************************************************************************
*************************************************************************
kkhkkhrkhkrhhkhhhkhkdkhdhdddkhk LOAD CASE 17 R R P E R R R R EE R R R R R R R L RS

USE LOAD STEP 17 SUBSTEP 0 FOR LOAD CASE 0

SET COMMAND GOT LOAD STEP= 17 SUBSTEP= 3 CUMULATIVE ITERATION= 257
TIME/FREQUENCY= 17.000
TITLE= Pad, LTSP(2), 20 Casks, 176 Kips West (X), Max Up, Very Hard Rock
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15348 ELEMENTS (OF 15348 DEFINED) SELECTED BY EALL COMMAND.

SELECT COMPONENT CASK

¥rkxkkxx GUM OF LOADS APPLIED TO CASKS *****xx

*kxx% SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES ****x%
FX = -3520000.
FY = 2116000.
FZ = 0.1903091E-05
MX = 0.8633280E+09
MY = 0.1436160E+10
MZ = 0.1064616E+10
SUMMATION POINT= 0.0000 0.0000 0.0000
ESEL FOR LABEL= TYPE FROM 1 TO 1 BY 1
9056 ELEMENTS (OF 15348 DEFINED) SELECTED BY ESEL COMMAND.
SELECT COMPONENT BASE

***kk%%+ LOADS TRANSMITTED THRU CONCRETE/ROCK INTERFACE ***#*%%x

*x*k%xx SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES ****%*
FX = 7295240.
FY = -4525728.
FZ = -0.3084061E-05
MX = -0.1846497E+10
MY = -0.2976458E+10
MZ = -0.1632107E+10
SUMMATION PQINT= (.0000 0.0000 0.0000
ESEL FOR LABEL= TYPE FROM 2 TO 2 BY 1
1728 ELEMENTS (OF 15348 DEFINED) SELECTED BY ESEL COMMAND.
SELECT COMPONENT BOUNDARY

**xk %k xx LOADS REACTED AT ROCK BOUNDARY CONSTRAINTS ***%%xx

***x%*x SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES *®%%%
FX = 7295240.

FY = -4525728.

FZ = 0.8454346E-03

MX = -0.1846497E+10

MY = -0.2976458E+10

MZ = -0.1632107E+10

SUMMATION POINT= 0.0000 0.0000 0.0000
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IR R R R R R R E R R E R R R R RS R R R R R R R R R R SRR R RS S R AR R EE EEREERE RS ERELEREEEEES KRS
I R R R R R E R E R R R R E R R R e R R R R R R R RS R R RS A SRR SRS SRR R R SR L ERRESEEESERESES

(RS EERAESEREEEEEEES SRS RS E S S LOAD CASE 18 IR E RS SRR SRR R EREEEREERESEEEEERSEEESESE]

USE LOAD STEP 18 SUBSTEP 0 FOR LOAD CASE O
SET COMMAND GOT LOAD STEP= 18 SUBSTEP= 3 CUMULATIVE ITERATION= 338
TIME/FREQUENCY= 18.000
TITLE= Pad, LT8P{4), 20 Casks, 156 Kips North (Z), Max Up, Very Hard Rock
15348 ELEMENTS (OF 15348 DEFINED) SELECTED BY EALL COMMAND.

SELECT COMPONENT CASK

*kkxkkk*x QUM OF LOADS APPLIED TO CASKS ******x

***x% SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES ****x*
FX = -0.1091942E-05

FYy = 1112000.

FZ = -3120000.

MX = 0.8397600E+08

MY = 0.9547200E+09

MZ = 0.3402720E+09
SUMMATION PQOINT= 0.0000 0.0000 0.0000
ESEL FOR LABEL= TYPE FROM 1 TO 1 BY 1

9056 ELEMENTS (OF 15348 DEFINED) SELECTED BY ESEL COMMAND.

SELECT COMPONENT BASE

*x%*kxx+*% LOADS TRANSMITTED THRU CONCRETE/ROCK INTERFACE ****#%%x

*x%%% SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES *****
FX = -0.8082296E-06

FY = -3521728.

rZ = 6895240.

MX = -0.1237031E+10

MY = -0.2109944E+10

MZ = -0.1077649E+10
SUMMATION POINT= 0.0000 0.0000 0.0000

ESEL FOR LABEL= TYPE FROM 2 TO 2 BY 1

1728 ELEMENTS (OF 15348 DEFINED) SELECTED BY ESEL COMMAND.

SELECT COMPONENT BOUNDARY
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*¥**xkxx*x [LLOADS REACTED AT ROCK BOUNDARY CONSTRAINTS ****xxx*%*

**x+* SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL CQOORDINATES ***%%*
FX = 0.2689891E-05

FY = -3521728.

FZ = 6895240.

MX = -0.1237031E+10

MY = -0.2109944E+10

MZ = -0.10776489E+10
SUMMATION POINT= 0.0000 0.0000 0.0000

*************************************************************************
*******************************************‘k*****************************

LA EEEE R RS EERESEEEREREEREEE TN LOAD CASE 19 LR A AR A AR EEEEEEEEEE R EE EE R R R

USE LOAD STEP 19 SUBSTEP 0 FOR LOAD CASE 0

SET COMMAND GOT LOAD STEP= 19 SUBSTEP= 3 CUMULATIVE ITERATION= 412
TIME/FREQUENCY= 19.000

TITLE= Pad, LTSP(4), 20 Casks, 156 Kips West (X), Max Up, Very Hard Rock
15348 ELEMENTS (OF 15348 DEFINED) SELECTED BY EALL COMMAND.

SELECT COMPONENT CASK

¥k*kkkxx*x SUM OF LOADS APPLIED TO CASKS *****xx*

*xxx% SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES **x*x
FX = -3120000.
FY = 1112000.
FZ = -0.4946492E-05
MX = 0.4536960E+09
MY = 0.1272960E+10
MZ = (Q.7099920E+09
SUMMATION POINT= 0.0000 0.0000 0.0000
ESEL FOR LABEL= TYPE FROM 1 TO 1 BY 1
9056 ELEMENTS (OF 15348 DEFINED) SELECTED BY ESEL COMMAND.
SELECT COMPONENT BASE

*r**xxxkrx LOADS TRANSMITTED THRU CONCRETE/ROCK INTERFACE *%%&& %%

*xkkx SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES ****x
FX = 6895240.
FY = -3521728.
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FZ = 0.5138243E-05

MX = -0.1436865E+10

MY = -0.2813258E+10

MZ = -0.1277483E+10
SUMMATION POINT= 0.0000 0.0000 0.0000
ESEL FOR LABEL= TYPE FROM 2 TO 2 BY 1

1728 ELEMENTS (OF 15348 DEFINED) SELECTED BY ESEL COMMAND.

SELECT COMPONENT BOUNDARY

**x%*%*%* LOADS REACTED AT ROCK BOUNDARY CONSTRAINTS *****x*x

*x**x% SUMMATION OF TOTAL FORCES AND MOMENTS IN GLOBAL COORDINATES *****
FX = 6895240.

FY = -3521728.

FZ = 0.6295661E-03

MX = -0.1436865E+10

MY = -0.2813258E+10

MZ = -0.1277483E+10
SUMMATION POINT= 0.0000 0.0000 0.0000

EXIT THE ANSYS POST1 DATABASE PROCESSOR

**x*x%** ROUTINE COMPLETED ***** CP = 60.427

*%% NOTE *** CP= 60.427 TIME= 10:25:30
A total of 2 warnings and errors written to dcslabhé.err.



