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Appendix A: 1 - pole plots 

The' orientation of the fractures logged in core from vertical and 

horizontal :boreholes drilled for the H9 heater experiment is an impor-

tant part of the data base used for the analysis of the cross hole ultra 

sonic P and S wave velocities and attenuation. 

The fractures were divided up into several subgroups. These groups 

include whether the fracture comes from a horizontal or vertical 

borehole; if the fracture is open or closed in the core; and which mineral 

was the dominant mineral coating the fracture surfaces. 

The core was broken at several places for most fractures but only 

breaks in the core which coinsided with a natural fracture was counted 

as an open fracture. A closed fracture is defined as a fracture found in 

the core with a mineral infilling and having a traceable exposure over 

the entire circumference. Most common of the fracture infilling materi

als were ehlor'lte, epidote and calcite. Occurences of fluorite, pyrite and 

hematite w,ere also recorded. The implication of whether the fracture is 

from a horizontalor a vertical borehole is that that the fracture spacing 

calculated for a rock mass from core is only correct for fractures which 

are perpendicular to the drilling direction. The apparent spacing 

, xr 
between fractures vary as xa = -. - where xa is the apparent spacing 

Slna: 

and xr the real spacing of this fracture set measured along a line per

pendicular to the fracture surface. a: is the angle between the axis of 

the borehole and the fracture plane. This bias is partly corrected for in 

the pole plot of all the fractures as there are fractures from vertical 

holes, las well as from horizontal holes drilled in three different direc

tions. lIn Figure A: 1.1 the relative frequency of all the oriented fractures 
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around the H9 heater experiment are ·shown. This includes fractures 

from both horizontal and vertical boreholes. In Figure A: 1.2 the frac

tures from the vertical holes drilled from the full scale drift are shown. 

Figure A: 1.3 shows the fractures logged in core from the horizontal 

boreholes drilled from the. extensometer drift. The. difference of the 

position of the main pole is indeed striking and confirms the statement 

above. These two latter figure show fracture data from the same body oI 

Stripa quartz monzonite. From the vertical boreholes there appear to 

be two major poles striking N - NE with a dip of 55° and 35° respectively. 

From the data obtained from the horizontal boreholes the major pole 

appear to be a vertical set with a N - Sstrike. 

In Figure A: 1.4 the closed fractures from the vertical and the hor

izontal boreholes are presented. In Figure A:1.5 the closed fractures 

from the vertical holes are shown. In Figure A:1.6 the open tractures for 

all the holes are shown and in Figure A: 1.7 the fractures from the hor

izontal holes are se.en. An interesting phenomenon is that open frac

tures tend to be more perpendicular to the drill direction than the 

closed fractures. A possible explanation for this is that when the drill 

direction. is perpendicular to a fractur~ the fracture surface is small 

compared to if the drill passes a fracture at an angle other thatn 90°. 

This increae the likelyhood that this fractures will break in the drilling 

process. In Figure A:1.8 the calcite fractures from all the boreholes in 

the H9 area are shown. It is notisable that the calcite filled fractures 

. lack a dominant direction. 

",' 
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Schmidt equal-area pole plot for vertical and horizontal holes H9 % occurence 
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Fig. A:1.1 Schmidt equal-area pole plot for fractures from vertical and 

horizontal boreholes in the H9 area. 
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Schmidt equal-area pole plot for verticcil holes 1 H9 % ocCurrence 
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Fig. A:l.2 Schmidt equal-area pole plot for fractures from vertical 

boreholes in the H9 area. 
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Schmidt equal-area pole plot for horizontal E holes H9 % occurence 
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Fig. A: 1.3 Schmidt equal-area pole plot for fractures from horizontal 

boreholes in the H9 area. 
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Schmidt equal-area pole plot for vertical and horizontal ~oles H9 % occurence 
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Fig. A:l.4 Schmidt equal-area pole plot for .closed fractures fromvertical 

and horizontal boreholes in the H9 area. 
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Schmidt equal-area pole plot for vertical E and M holes, H9 % occurrence .. 
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Fig. A: 1.5 Schmidt eual-area pole plot for closed fractures from vertical 

boreholes drilled from the fullscale drift in the H9 area. 
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Schmidt equal-area pole plot for all holes, H9 % occurrence 
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Fig. A: 1.6 Schmidt equal-area pole plot for open fractures from vertical 

and horizontal boreholes in the H9 area., 
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Schmidt equal-area pole plot for horizontal holes, H9 % occurence 
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Fig. A:1.7 Schmidt equal-area pole plot for open fractures from horizon-

tal boreholes in the H9 area. 
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Schmidt equal-area pole plot for all holes with oriented core, H9 %occurrence 
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Fig. A:1.8 Schmidt equal-areaa pole plot for calcite fractures from the 

vertical and horizontal boreholes in the H9 area. 



Appendix A:2 - geologic cross sections 

The six cross section presented in this appendix have the geological 

information superinposeci. The basic geological information is presented 

in this way rather than i a hard to digest table. The small fracture trace 

beside the strike dip is the apparent dip in this cross section. That· 

makes it possible to correlate fractures from borehole to borehole. 
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Fig. A:2.1 Section M7-M6, showing the location apparent dip and orienta-

tion information for open and closed fractures. 
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-- Heater Midplane-Monitor Line 
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Fig. A:2.2 Section M8-M7. 'showing the location. apparent dip and orien-

lation information for open and closed fractures. 
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Fig. A:2.3 Section M8-M9, showing the location, apparent dip and orien-

tation information for open and closed fractures. 
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Fig. A:2.4 Section M9-M6, showing the location, apparent dip and orien-

tation information for open and closed fractures. 
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Fig. A:2.5 Section M8-M6, showng the location, apparent dip and orienta-

tion information for open and closed fractures. 
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Fig. A:2.6 Section M7-M9, showing the location, apparent dip and orien-

tation information for open and closed fractures. 



Appendix B: 1 - Coordinates for boreholes 

M6. M7. M8 and M9. 

In this appendix the survey data from the location survey of the 

boreholes M6-M9 are given in Tables B:1.1 - 4. The coordinate system 

used in tables B:1.5 - 8 is the coordinate system for the mine. In tables 

B: 1.5 - 8 the coordinates for the data points in the four monitor holes 

are presented. 
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Appendix C: 1 - Tables for. 

the monitor and reference lines 

In this appendix the tabulated data and result from the monitor and 

reference lines are presented. In the first of the nine columns the Julian 

heater day is listed. In the second column the recorded time of arrival 

for the P waves. tp are shown. This is not corrected for the instrument 
. . 

delay of 6.2xl0:-6 s which was done before the ~ was calculated. In the 

third column the arrival time for the S waves. ts are given. The instru

ment delay for the S waves were 11.3xl0-~ s which should be subtracted 

from the arrival times of the S waves before Vsis calculated. The Vp and 

the Ys are shown in columns 4 and 5 respecitvely. 

Using the expressions in Chapter 7 the Poissons ratio and the 

dynamic mod~li were calculated and they are preserited in column 6 

through 9. 
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Day # and mean temperature in line M7-M6 

Day# Temp Day# Temp Day# Temp 

0 11.3 343 60.8 456 18.0 
6 31.8 344 61.0 459 17.4 
8 34.8 351 61.0 462 17.3 

11 39.3 362 61.0 466 17.1 
12 40.0 376 61.7 469 16.6 
13 41.8 383 61.8 473 16.3 
14 42.8 398 61.8 476 16.0 
15 43.8 399 59.0 480 16.1 
18 46.0 400 54.6 483 16.1 
21 47.2 403 44.5 497 15.1 . 
36 51.8 .404. 4.1.4 501 14.6 
43 53.2 405 39.0 503 14.7 
50 .53.9 406 37'.1 505 14.7 
57 55.0 410 32.5 508 14.4 
64 55.7 411 31.1 510 14.2 
78 56.7 412 30.4 512 14.1 
91. 57.3 413 29.7 515 14.1 

110 57.8 414 29.2 518 14.1 
118 58.6 417 27.4 522 14.1 
133 58.8 418 26.9 526 14.1 
159 59.0 419 26.0 530 14.1 
176 59.2 420 25.9 533 13.7 
195 59.7 424 23.9 536 13.6 
210 59.9 426 23.6 539 13.6 
222 60.0 428 22.8 543 13.5 
238 60.0 431 21.9 546 13.5 
252 60.0 433 21.6 550 12.8 
267 60.0 435 20.9 557 12.7 
271 60.0 438 20.3 564 12.6 
329 60.9 440 20.1 571 12.6 
330 60.9 442 19.8 575 12.3 
333 60.9 447 19.1 585 12.3 
334 60.9 449 18.6 657 10.0 
335 60.9 452 18.3 
337 60.9 454 18.1 

Table C:1.1 

Table C:1.1 Mean temperature in monitor line M7-M6 for days when tray 

eltimes iandwaveforms were collected. 
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Day # and mean temperatures in line M8-M9 

Day # Temp Day# Temp Day # Temp 

0 11.0 343 36.7 ·456 17.8 
6 16.3 344 36.9 459 17.4 
8 17.8 351 37.0 462 17.0 

11 19.9 362 37.0 466 16.9 
12 21.2 376 37.7 469 16.8 
13 22.1 383 37.6 473 16.3 
14 22.8 398 37.6 476 15.9 
15 23.7 399 37.6 480 15.9 
18 24.7 400 37.6 483 15.9 
21 25.8 403 34.9 497 15.0 
36 28.0 404 34.0 501 14.9 
43 29.2 405 32.4 503 14.9 
50 29.9 406 31:7 505 14.9 
57 31.0 410 29.4 508 14.8 
64 31.9 411 28.2 510 14.3 
78 32.7 412 27.9 512 14.2 
91 33.7 413 27.4 515 14.2 

110 33.8 414 27.0 518 '14.2 
118 34.6 417 25.5 522 14.2 
133 34.7 418 25.3 526 13.9 
159 35.0 419 24.6 530 13.9 
176 35.5 420 24.3 533 13.9 
195 35.5 424 22.7 536 13.8 
210 35.6 426 22.7 539 13.8 
222 35.9 428 21.9 543 13.9 
238 35.9 431 20.9 546 13.9 
252 36.0 433 20.9 550 13.2 
267 36.0 435 20.1 557 13.2 
271 36.0 438 20.0 564 13.1 
329 36.6 440 19.8 571 12.9 
330 36.6 442 19.3 575 13.0 
333 36.6 447 18.8 585 13.0 
334 36.6 449 18.2 657 10.0 
335 36.6 452 18.0 
337 36.6 454 17.8 

Table C:1.2 

Table C:1.2 Mean temperature in monitor line M8-M9 for days when trav-

eliimes and waveforms were collecled, 
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Day #'s and mean temperatures in line M8-M6 

Day# Temp Day# Temp Day# Temp 

0 11:2 343 65.0 456 18.0 
6 35.9 344 65.3 459 17.3 
8 39;0 351 65.3 462 17.2 

11 43.2 362 65.3 466 17.0 
12 44~7 376 65.7 469 10.5 
13 45.8 383 65.9 473 16.2 
14 46.8 398 66.0 476 16.0 
15 47:9 399 60.0 480 16.0 
18 49;9 400 54.9 483 16.0 
21 51.0 403 44.7 497 15.0 
36 54.5 404 41.4 501 14.6 
43 55.9 405 38.8 503 14.6 
50 57;5 406 36.9 505 14.6 
57 58;6 410 32.6 508 14.3 
64 59.2 411 31.1 510 14.1 
78 60;5 412 30.3 512 14.0 
91 '61.3 413 29.8 515 14.0 

110 6L9 414 29.2 518 14.0 
118 62;6 417 27.2 522 14.0 
133 62.9 418 26.8 526 14.0 
159 63.2 419 26.0 530 14.0 
176 63A 420 25.8 533 13.7 
195 63:8 424 23.8 536 13.5 
210 63.9 426 23.5 539 13.5 
222 64.2 428 22.7 543 13.4 
238 64.2 431 21.8 546 13.4 
252 64.2 433 21.5 550 12.6 
267 64.2 435 20.8 557 12.7 
271 64.2 438 20.2 564 12.5 
329 65.0 440 20.0 571 12.5 
330 65.0 442 19.8 575 12.3 
333 65.0 447 19.0 585 12.3 
334 65.0 449 1804 657 10.0 
335 65.0 452 18.2 
337 65.0 454 18.0 

Table C:1.3 

Table C:1.3 Mean temperature in monitor line M8-M6 for days when vel

cocity and waveforms were 2bllected. 
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Day #'s and mean temperatures in line M7-M9 

Day # Temp Day # Temp Day # Temp 

0 11.0 343 62.3 456 17.8 
6 35.4 344 62.4 459 17.3 
8 38.2 351 62.6 462 17.0 

11 41.9 362 62.6 466 16.9 
12 43.0 376 62.9 469 16.4 
13 44.1 383 63.1 473 16.2 
14 44.8 398 63.1 476 16.0 
15 45.8 399 54.8 480 15.9 
18 47'.5 400 49.7 483 15.9 
21 48.7 403 40.8 497 15.0 
36 52.1 404 38.3 501 14.6 
43 53.8 405 36.2 503 14.5 
50 55.0 406 34.8 505 14,5· 
57 56.2 410 30.9 508 '14.4 
64 56.7 411 29.8 510 14.2 
78 57.8 412 29.2 512 14.2 
91 58.6 413 28.7 515 14.1 

110 59.3 414 28.0 518 14.1 
118 59.9 417 26.4 522 14.1 
133 60.2 418 25.9 526 13.9 
159 60.4 419 25.3 530 13.9 
176 60.5 420 24.9 533 13.7 
195 60.9 424 23.2 536 13.4 
210 61.0 426 22.9 539 13.4 
222 61.3 428 22.4 543 13.4 
238 61.3 431 21.4 546 13.4 
252 61.4 433 21.2 550 12.8 
261 61.4 435 20.6 557 12.8 
271 61.4 438 19.9 564 12.5 
329 62.2 440 19.8 571 12.3 
330 62.2 442 19.7 .575 12.2 
333 62.2 447 18.8 585 12.2 
334 62.2 449 18.2 657 10.0 
335 62.2 452 18.0 
337 

, 
62.2 454 17;8 .. 

Table C:1.4 

,,;. 

Table C:1.4 Mean temperature in monitor line M7-M9 for days when trav-

eltimes and waveforms were collected. 



PROCESS DATE 1151 JNt.1S181 LINE AHD FILE ttME' PWtn6 

DAY P-TlI'IE S-TlftE P-VELOCITV S-UELOCITV POISS.RATIO VOUNeS "OD autK r.<)D SHEAR PlOD 
(SEC) (SEC) (fVSEC) (""SEC) (PA) (PA) (PA) 

-44 4.116ME-'4 6.818HE-8" 5686.57 3353.42 .233 .. 1 .. 7.27497E+18 ".5 .. 82 .. £+11 2.51"5112E+18 21 3. 926NE-I" 6.714ME-8" 5819.82 3"16.26 .239366 7.54223E+18 ".823'IE+l' 3.'4278E+1I 36 3.9MME-t4 6.6e5H[-t4 5858 ..... 3 .. &3 ... 5 .231355 7.7"722E+l' 4.8.636£+1' 3. 14581E+18 43 3.H3ItE~ .. &.611HE-t4 5853.87 3461.25 .231 .. 73 7.73366E+l1 4.8 ..... £+1. 3.1 .... 8E+18 51 3. SJ28eeE~" 6.6MME-t4 5816.11 3"66.12 .22"682 7.71662£+1' 4. 665198E+l' 3.15'66E+18 57 3.9Jge8E-'4 &.59zee£-e .. 57".51 3 .. 7 .... .221191 7.71358£+1' ".68933E+l' 3.158"5E+10 6 .. 3. 929eeE-I" 6.6I6HE-... 5814.51 3462.91 .22517 7.7'5513£+1' ".67315E+18 3.1 .... 8 .. E+10 78 3.HSI8£-" 6. 6esteE-14 5as'.82 3 .. 63 ... 5 .231277 7.7 ....... E+1. ".78295E+1' 3.14581E+10 II 3.88888£-8" &.685M[-e .. 5876.82 3"63.45 .233925 7.76339E+l1 4.86291E+l1 3.1"581E+18 11' 3. 89C!88E-I" 6. 682HE-14 587'.68 3 .. 65 •• 5 .232692 7.76281E+l' ".8"'12E+18 3. 14872E+l' 133 3. 89JeeE-'" &.68setE-... 5869.15 3 .. 63 ... 5 .232857 7. 75667E+l1 ".83928E+18 3. 14581E+18 159 3.87"8£-'" 6.5JeteE-'" 5914.& 3513.93 .228214 7.9'5115E+11 ".8S112E+18 3.21978E+1' 176 3. 872"E-I" &.stCeeE ..... 59'1.5 35U~.28 .22"862 7.95165£+11 ".88281E+l' 3.2"886E+18 195 3. 87688E-'" &.51888£-'" 5895.31 351 .... 9 .225382 7.919951E+18 ".81527E+18 3.23185E+18 211 3.87JeeE-t4 &.5i!SI8E ..... 58519.515 35e6.66 .226895 7.5I12518E+18 4. 825183E+le 3.22"88£+18 22a 3.865teE-... 6.59588£-'" 5SU2.36 3"68.751 .237551 7.8182"E+l' ".5I55184E+18 3. 15553E+18 238 3. 861IIE-.. 6.S66teE-t4 5918.58 3"8".38 .23 .. 78 .. 7. 86251S1E+18 ".5I"125£+le 3.18395E+le 2Sa 3. 86 .. tIE-I" 6.5"StIE-'" 5S113.SU 3"95.76 .231 .. 7 7.89317E+18 ... 8515188E+18 3.21 .. 77£+18 267 3.881eeE-'" 6. 551 .. teE-e .. 5887.59 3"".33 .23"'35 7.7""6E+le ... 881851E+18 3. 1565'[+le 328 3.881IIE-'" 6.63718£-'" 5887.59 3 .... 6 ... 6 .239351 7.72122E+l1 ... 51371S1E + 18 3. 11583E+l' 33e 3.893'8£-14 &.~E-'" 5869.15 3 .. 55."& .23"7" 7.7327"E+l1 ".858551E+l' 3.13132E+1' 333 3. 871H£ ..... 6.61.etE-I" 59'3.85 3"".78 .238138 7.777!HE+18 ... 515eJSlE + 11 3.1"15I7E+l' 
-~.,. 33 .. 3.ageeeE-'" 6. 592eeE-'" 5873.75 3471 ... .23185 .. 7.781"9E+1. 4. 83668E+ 11 3. 158"5E+18 335 3.894"£-'4 &.586teE-I" 5867.61 3 .. 7.3.61 .231223 7.78561E+l' ... 81951IE+18 3.16431E+l' 337 3."888£-1" 6. 573teE-'" 5858.44 3"".6 .227231 7.79796E+l' ... 7647'E+11 3. 17785E+l1 3 .... 3.9'2et£-... 6. 69JetE-... 5855.39 3"17.13 .2"1765 7.68515E+l' ... 51 .... 2[+1. 3.'6223E+1' 351 3.897teE-... 6. 72sttE-14 58i3.eO! 34".59 .2"'526 7.56858[+18 ... 517131E+1I 3.83266E+1' 3&2 3.876teE-, .. 6. 642eeE-I" 58515.31 3 .... 3.82 .2"'991 7.71861£+1' ".96739£+18 3.11826E+1' 378 3.888HE-I" 6. 7211tE-I" 5861.5 3"'2.65 .2"5863 7. 56572E+1' ".5I6171E+1' 3.83633E+l' 383 3. 891 18E-I" ".69981£-'" 5872.21 3414.11 .24471" 7.&"26E+1' 4.96761E+l' 3.85665E+18 3V8 3.5le4e8E-14 6.658eeE-I" 58SC.3" 3 .. 35." .237125 7 .65798£+18 ".85528E+1' 3.195'7E+11 

3" 3.5le3ME-1" 6.64281£-1" 5853.87 3 .... 3.82 .235363 7.&8 .. 5gE+l. ".83871E+18 3. l1'26E+1I .... 3.5le9ItE-1" 6. 7938tE-'" 58 ..... 74 3365.97 .251879 7."3925£+18 ".8g786E+11 2.97123£+18 ... 3 3.9JSee£-~ 6. Be?teE-' .. 5885.5 3358.93 .2 .. 8 .. 7.3875BE+18 ".8937"[+1' 2.95882E+l1 ..... J.9"981£-14 ".8641tE-'" 578".58 3331.57 .252'''51 7.28"58£+11 ".89652E+l' 2.9'5le7[+1' .. 15 3.5I5JME-'" &.83JME-I" 5778.6 .. 33 .. 5.1 .. .2"782" 7.32714E+l' 4.8"262£ +1e 2.513587[+11 .. " 3.IJ6ME-'" 6. 85111E-14 5 .... 3333 .... .25397" 7.31661[+1. 4.8"5176£+1' 2.91338£+1' .. " 3.97MIE-'" 6.~-e4 5753.51 33"7.83 .2 .... 127 7. 31355E+l' ... 76193£+11 2.938"7[+18 .. U 3 •• seeE ... 4 6. 8 .. lME-" 5768.88 3341.. .2 .. 6385 7.31131£+1' ".79'15E+l' 2.512899[+18 412 3.97&11E-t4 6. 82611E-t4 574".69 33"9.43 .242 .. 88 7.31183£+18 ".73183E+l' 2.51"2'9£+1' .. 13 3. 5I5811E-14 6.868eeE ..... 5769.75 3328.6 .2stS7& 7.26741£+1' ".85613[+1' 2.98562[+1' .. 1 .. 3. SNiIteE-t4 6.887ME-~ 5768.27 3311.27 .252 .. 75 7. 23767[ +1' ".87336E+l' 2.88935E+18 .. 17 3. 87t1tE-14 6.aseetE-~ 5753.51 3332.55 .2 .. 7551 7.26717[+1' ".79786£+11 2.91252E+1' "18 3.87 ......... &.I31HE-14 57"7.62 3297.8" .254611 7. 15668E+1I ".86157£+1' 2.85217E+l' .. II 3. 9641eE-'" 6."7ME-~ 5762.35 3311."9 .253B1a 7.2e326£+1' ".87812E+18 2. 87236E+1I 4a 3. 981ME-t4 6. "7teE ..... 5737.36 33e9."8 .258672 7 • 18 .. 75E+l. ".8827"E+1' 2.87236E+18 .. 2 .. 3.V78ME-~ &.893HE ..... 57"1.75 3316.33 .2 .. 1IJ7 7.2188SE+l' ".8811 .. E+1. 2.88423£+11 
"C!6 3.883eeE-~ &.916et£ ..... 5734."3 33tS.12 .251279 7.16823E+l' ... 8 .... 6£+11 '2.86"76£+11 428 3.988ME ..... &.SJ2M1E ..... 5727.13 3Je3.17 .258767 7. 15788E+1. ".78668£+1' 2.161"1£+1' 431 3.888et£ ..... ..93MIE-t4 5727.13 3298.33 .25186 7.1 .. 31"E+l. 4.79778£+1' 2.85311£+1' 433 3.982M£ ..... &.879tIE-t4 5735.81 3323.19 .2 .. 7366 7.22519E+l' ".76657E+l' 2.89618£+1' 435 3.""-14 &.833eeE ..... 5738.82 3296.88 .253612 7.1"731£+1' ".8362VE+1' 2.85858£+1' .. 38 3.18&teE-14 6. 93381E-e4 5731.15 3Z96.88 .25256" 7.1"'86E+18 ... 8.9SIe[+11 2.85'51[+11 ..... 3.982e.£ ..... 6. 93!i4ME"''' 5735.89 3Z9S.91 .253532 7.1"22'[+11 ".8297IE+l1 2.8"883£+1' .. 42 3.981M£-14 6.V31ME-'4 5737.36 3Z97.8" .253288 7.14$119£+1' ".82966£+11 2.85217E+1' .... 7 3. 981 .. E ..... 6. 896ME-'" 5737.36 331".86 .2 .. 9 .. 57 7.20187£+1e ".7g131E+l' 2.88168£+1' .... , 3.98teeE ..... 6.~-... 5738.82 33e2.2 .252511 7. 16360E+18 ".824"£+li 2. 85972E+ 11 4S2 3.nll1E-+t &.SJ22M[-'" 5737.36 3382.2 .252313 7 • 16252E+11 ".81961£+li 2.85872£+1' 

c.u 
C}1 

.t>-

" t-
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45 .. 3. 98"8[-e .. 6. 926ee£-9" 5738.82 3399.26 .252936 7.15767£+18 4.82848£+le 2.85636£+10 
456 3.98109E-e .. 6.92688£-e .. 5737.36 3388.26 .2527047 7.15659E+l' 4.820487[+1' 2.85636[+18 
459 3. 9758eE-I" 6.9C!5e8£-84 5746.15 338'.75 .253768 7.16453[+18 4.84945[+18 2.85728[+1' 
.. 62 3.517588£ -, .. 6.91918[-84 5746.15 3383.66 .253119 7.17345[+11 ".84273£+11 2.862iH£+:0 
.. 66 3. 973ee£-8" 6.9C!IN[-84 5749.'9 33'2.69 .253'112 7.17263[+1' 4.85383[+10 2.86856£+18 
.. 69 3. 97?HE-'" 6.s.21"[-'4 5743.22 33e2.69 .252959 7.16832[+1' ".83612£+1' 2.86856£+18 
.. 73 3. 98tM£-'" 6.SJ21eeE-'" 5737.36 3382.69 .2522'04 7.164"£+1' ... 81847£+18 a.86856£+I' 
.. 7& 3.97888£-'" 6.922"[-'" 57"1.75 33'2.2 .252879 7.16576£+1. ".83283£+1' 2.855172[+1' 
.. 8. 3.97788£ -. .. 6. 92SME-8" 57"3.22 3311.75 .253392 7.16238£+11 ...84868£+1' 2.85?ae£+I' 
483 3. 98eee£-'" 6.92IME-e .. 5738.82 33'2.69 • 2523SIJ 7.16508£+11 ".82288£+11 2.86156[+11 
497 3.96818[-1" 6.5I21ME-I" 5756."5 3382.69 .25465 7.17888[+18 ".87683£+11 2 • 86856E +1' 
5tl 3.96788[-'" 6.9~8£-'" 5757.513 3318.75 .255e66 7.17319£+1' 4.88496£+10 2.85728E+10 
5.3 3.96698£-." 6.9C!3M£-'" 5759 ... 331U.72 .255239 7.17715[+1' ".88718E+l' 2.85888£+18 
SIS 3.SI6688£-e .. 6.512aee£-8" 5759." 3392.2 .255132 7.17864£+18 4.88686E+18 2.85972£+11) 
st8 3.91518[-'" 6. 926ee£-1" 57"6.15 3390.26 .253876 7.16384£+1' 4.85'56E+19 2.85636£+11) 
51. 3.97709[-'" 6.92588£-.... 57"3.22 3388.75 .253392 7.16238[+1' 4.8"86&E+18 2.85728[+19 
512 3.969.8[.;. ... ' 6.92488£ -e .. 5754.98 33'1.23 .25 .. 785 7. 17245E+18 ".87"94E+18 2.858(H£+18 
515 3.97289£-'" 6.92381£-8" 575e.56 3391.72 .254116 7.17872E+l' 4.86150E+l' 2.85888E+19 
518 3.SI6888[-e .. 6.512580E-H 5756.45 3308.75 .2558751 7.17282[+1' 4.88851£+18 2.85720£+18 
S22 3. 969eeE -'4 6. 9268eE-e .. 575 ... 98 3388.26 .255 7. 16946E+18 4.87718£+18 2.85636£+18 
5a6 3.96598[-84 6. 921te£-e4 576t.88 3312.69 .255211 7.18121E+l' ".889"8[+11 2.86956E+1I' 
SJe 3.975,8[-8" 6.9as88£-I" 5746.15 33te.75 .253768 7.16453£+1' 4.8"9~5[+1e 2.85728£+18 
533 3 • g75.8£ -'4 6.g2 .. eeE-.4 5746.15 3381.23 • 25Jfi6 7.1""2£+18 ".84833£+1' 2.85884£+18 
536 3.sn688£-'" 6.g28teE-I" 57~".69 3299.3 .2539'" 7. 15981E+18 4.84837£+18 2.85468£+11 
539 3.97488£-'" 6.9278'£-84 5747.62 32g9.78 .254171 7.16263£+18 4.85611£+18 2.85552£+18 
543 3.966eeE-'" 6.92988£-84 5759.4 3298.81 .25588 7. 16818E+18 ... 89389£+1' 2.85385£+18 
546 3.968"£-84 6 .• 92888E -84 5756."5 3ag9.3 .2554 7. 16754E+18 4.88386£+1' 2.85~68£+U 
Sst 3. 97teeE-e .. 6.926"£-84 5753.51 3388.26 .25 .. 813 7.16839£+18 4.8127"£+18 2.85636£+11 
55? 3. 969teE-8" 6.92588£"'4 575".98 338t.75 .25 .. 893 7.17896E+18 ~.87&e6£+1' 2.85128£+11 
S64 3.97488£-'" 6. 926teE-e4 5747.62 3388.26 .254"" 7.16412£+1' ".85"99E+l' 2.85636£+18 
571 3.97tME-'" 6. 85te8[-14 5752.13 3337."9 .2~6233 7.28'91£+1' 4.78188£+1e 2.92117E+l1 
575 3.97M8[-'" 6.94888£-1" 5753.51 3289.6" .25715" 7.13561£+18 4.89721£+1' 2.8388'£+18 
SIS 3.!n2eeE-'4 6.891M£-'4 5758.56 3317.31 .258628 7.218046£+18 4. 82 .... 2E+1. 2 • 8859 .. E + 10 
711 3.SI4JME-H 6. 846ME-'" 5793.53 333SJ."S .as1212 7.31869£+1' 4.N2V1E+le 2.92 .. 6"[+1. 

LEI'CTH OF LUtE ft7-M IS 2.24147 N:TER. 

DOtSJ"" USED IS 2Q2.S (10/"",3 

Table c: 1.5 day #, tp , tp I v~ , Vs I IJ I Ed I Kd I and Gd for monitor line 

M7-M6 

C..:J 
c.n 
c.n 



PROCESS DATE tUJ JAft.lgBl LUtE RHD FILE IWIEt P'IOH89 

DAY P-TIfIE S-TIM P-UELOCITV S-V£LOCITV POISS. RATIO VOUNCiS I'IOD IUUC "OD SHEM I'IOD 
(SEC) (SEC) ("/SEC' ("/S£C) (PA' (PA' (P'U 

-4a 7.5S3ME-'" 1.2714'E-13 5867.52 3"88.1 .226721 7.82835E+le ".77 .. 3 .. £+11 3. 151876E+18 21 7.51218E-14 1.27eC!8£-'3 5899.81 3491.43 .231518 7.86756£+lt ".86S88£+I' 3. 1868S£+1I 
3& 7. 461Ne£-'" 1.26588£-13 S93".16 3513.67 .232 ... 7 7.93511E+18 ".8"222£+18 3.21U1E+l' 
43 7. 488eeE-I" 1.26"5eE-13 5918.88 lS17.31 .229428 7.93226£+1' ".88611E+18 3.22598£+1. 
5. 7."7SM£-14 1.264eeE-13 ~.26 35'8.71 • 231SS4 7.514S86£+1I ... 5114513£+11 3.22857£+le 57 7."81eeE-I" 1.263HE-13 592".46 3518.851 .2251815 7.Sl4236£+I' ".8515134£+1' 3. 22geSl£+11 64 7. 482.eE-'" 1.26318£-83 5923.67 3511.23 .225117 7.514834£+11 ".851135£+1e 3.23321£+le 
78 7. 448eeE-I" 1.26278£-'3 5951.513 3S12.35 .232717 7.97631£+11 ".97351£+1' 3.23528£H8 
91 7. 461eeE-'" 1.2s.58£-13 59 ...... 8 3518.54 .2298 7.98555£+1' ".51257'£+1' 3.2"669£+1' 111 7."4788E-... 1.25988[-13 5951.7" 3522.77 .23.375 8.18851£+11 ".9se41£+1' 3.25458£+le 
158 7. 45 .. 88E-84 1.25718£-e3 5846.1 3528.14 .228313 8.818"51£+le ".511957£+1. 3.26443£+~' 
116 7. 46JeeE-'" 1.25618£-.3 5938.87 353 •• 98 .226612 8.'2126E+11 ... 88 .... £+1. 3.265168£+1' 195 7."5218£-." 1.25638£ -83 551"7.7.1 3538.41 .228"1 8.'2776£+1' ".919.I£+UI 3.26863£+1. 
211 7."5aeeE-." 1.26368£-83 551"2.89 35'51.83 .232186 7.96148£+11 4.85461£+1. 3.23863£+1' 
i!Z2 7. 44N!88£-I" 1.268"1£-'3 55139.68 3 .. g6.43 .23"87 7.5118'lE+l' 4.517743£+1' 3.2'''1£+le 231 7."43ME-14 1. 25861£-13 5S1S4.97 3523.9 .231558 8.81484£+18 4.5157651£+1' 3.256551£+1' 2S2 7."54eeE-'4 1.2S6"1£-'3 55146.1 3531.13 .227842 8.'2543£+1' 4.5Il"68E+1I 3.2681'£+1' a67 7.4311e£-'" 1.25531£-'3 596".66 3533.25 .2251718 8.15186£+1' ".5164514£+18 3.2738K+te 271 7.4SMeE-8" 1.25541£-83 5949.32 3532.96 .227621 8.13689£+1' ".91771E+1I 3.27336E+1I 
32V 7."5u.eE-'4 1.25 .... £-.3 5948.52 3536.514 .226557 8 .... 8.3E+l. 4.91536£H8 3.28874E+1I 33e 7 ... 56ee£-1" 1.25seeE-13 5; ..... 5 3525.6 .228692 8.'1138£+11 ".92.84£H8 3.255172£+1' 333 7."6"M£-'" 1.2&111£-'3 5938.17 3517.13 .229795 7.97IU3E+l. ".92166£+1' 3.2 ..... 9£+11 334 7. 464M£-'" 1.25V&eE-13 5938.17 3521.18 .22886 7.99.516E+l1 4.911516£+11 3.25137£+1' 335 7. 467ME-H 1.26171£-'3 55135.67 3515.16 .22515124 7.5171'''£+11 4.91gel£+1' 3.2 ..... 6£+1. 337 7.468"-'" 1.2S72eE-83 5934.86 3527.86 .226788 8.Ha2S£+I' ".88525£+1' 3.263IU£+I' 343 7.464t1E-14 1.25778£-'3 SIJ38.17 3526.4" .227582 8."781£+le ".851873£+le 3.261251£+18 3 .. 4 7."78M£-14 1.261stE-'3 S5I26.8& 3S15.73 .228551 7.96"651£+le 4.8982"£ +1' 3.2-41se£+18 351 7."7&et(-14 1.26711£-'3 5928."6 3S8t.es .232 .. 82 7.91987£+11 4.93367£+1' 3.21265£+18 
362 7.4aeeeE-'4 1.266ME-t3 5925.26 3583.12 .231316 7.92545£+1. ".1J1622E+1' 3.218251£+1' 316 7.466M£-14 1.26621£-'3 55136."7 3512.56 • 233Ml 7.513377£+1' ".515244£+1' 3.21726£+18 
383 7. 477ME-14 1.26791E-'3 5927.66 3"97.82 • 2328g .. 7.91163£+1' ".51366"£+1' 3.28856£+18 Jga 7. 46iME-H 1.26831£-'3 593".86 3"516.71 .23 .. 836 7.5113512£+1' 4.955128£+1t _ 3. 28652£ + 18 
JSKa 7. 461ME-H 1.27"48£-13 51J41.48 3"79.82 • 238se3 7.867514£+1' 5.12'''5£+1' 3.17562£+1' .... 7.462et£-14 1.27538£-83 S939.68 3 .. 77.3 .. .239262 7.85965£+1' 5.'23518£+18 3.17118£+18 413 7."72ME-'4 1.26821£-'3 5931.66 34516.IJ8 .23J641 7.511265£+lt 4.95112£+1' 3.28783£+11 ..... 7.4?MIE-14 1.26871£"'3 5926.86 34S1S.5IJ .233194 7.8I34IJ£+lt ".IJ3711£+lt 3.2'~"8E+l' 485 7."8MIE-14 1.2723«-'3 5925.26 3485.61 .235 .. 11 7.87255£+1' ".958519£+lt 3.18621£+11 4t6 7.4itME-'4 1.272SIE-'3 5917.29 3"85.16 .23 .. 447 7.86391£+1' 4.93556£+1. 3.18521£+1. 41. 7.5eSItE-H 1.2788tE-'3 51M1S.36 3"67.74 .2368 .... 7.81115£+1' ".IJ"'71£+1' 3.15361E+lt 411 7.5eSItE"'4 1.281ME"'3 51JeS.36 3461.73 .238232 7.78277£ + 11 ".95526£+1. 3.14269£+1' 412 7.51711E ..... 1.281atE"'3 ' 5"3.77 34SIJ.5S .23852 7.77"78£+11 ... 95562£+1' 3.13874£+1' .. 13 7. 512ME ..... 1.282NE"'3 S89S1.81 3456.56 .238674 7.76238£ + 11 ".SIS'SIJE+I. 3.13331£+1' 414 7. 514ME-14 1.28288£-'3 5898.23 3"56.83 .238398 7.76179£+1' ".51 .. S_4E+l • 3. 1338.£+1t .. 17 7.S25IIE-H 1.2778tE-'3 5889.53 3471.48 .23"'3" 7.79563£+1' 4.88511E+1' 3.158&.£+1' 411 7.5:mteE ..... 1.278ME"'3 5878.51 3469.93 .232631 7.78431£+1' 4. 8524.E+1. 3.15761£+1' 418 7.5J1ME-14 1. 278S1E-83 5185.58 3418.56 .233939 7.78641£+1' 4. 87758£ +1. 3.1S511£+1' 4ft 7.S3JME-14 1 • 2779tE-83 5883.23 34"'.2 .233224 7.78928£+1' 4.86631£+1' 3.1&81IE+I' 42S 7.5l7ME-e4 1.271&eE-'3 S881." 3487.55 .228654 7.838151£+1' ".81"39£+1' 3.18975£+1' 42& 7. 561ME-14 1.27541E"'3 5861.26 3477.'7 .22849 7.?VellE+I' ".78UI7£+I_ 3.17861£+1_ 
42S 7.S&4eIE-14 1. 27711E-13 5858.92 3 .. 72.67 .22921" 7.77581£+1' ... 785"5[+1' 3.1625K+l' .. 31 7.587'IIE ..... I. 2782tE-13 58S6.51 3469.38 .2251671 7.76316E+l1 4.7862"£+1' 3.15661£+1' 433 7. 5711K ..... 1.27771E"'3 5853.46 3""'.75 .228897 7 .16 .. 41£+1_ ".77333£+1' 3.1&lJeK+18 .. 35 7.57211( ..... 1.27741E-'3 5852.68 3"71.57 .2211587 7.76612£+1' 4.76894£+1' 3. 16tSIJE+l' 438 7.S7SME-H 1.2782eE-'3 5851.3" 3419.38 • 228781 7.7575 .. £+1 • 4.7671S1E+l_ 3. 156&eE+l' ..... 7.57MIE ..... 1.in741E-13 5854.2 .. 3471.57 .22881 7.76753£+1' ".77373£+1' 3.16159£+1' 44a 7.S7SM£ ..... 1.28eNE-'3 58H.34 346 ..... 6 .22V966 7. 743e8E+l' ".77"2£+1' 3.1"765£+1_ 447 7. 583ME ..... 1.28e8eE"'3 5844.12 3"62.28 .2296.4 7.7~+1' ... 76~3£+11 3.14361£+1' .... 7.S81N€ ..... 1.286SeE-13 58"5.67 3465.28 • 22il.3 7.7"123E+l' 4.76272£+1' 3.14'14£+1' 

c..:l 
01 
Q') 

~ .-



, .; 

4sa 7. 58eeeE-e4 1.28768E-e3 5846.45 3462.28 .229937 7.73386E+18 4.77238E+le 3.14368E+18 45 .. 7.5848eE-84 1.28868E-83 5843.34 3459.55 .238149 7.72223E+18 4.76!H4E+le 3. 13874E+1I 
456 7.58688£-1" 1. 28758E-83 5841.79 3462.55 .229286 7.725l69E+18 4.75743£+18 3.1<4418E+l' 459 7.59388£-84 1.28748E-83 5836.36 3462.82 .228362 7.72568E+18 4.74113E+18 3.1<4468E+18 
462 7. 59He£-'4 1.28758£-83 5838.68 3462.55 .228762 7.72698E+l1 4.74792£+1' 3.14418E+18 466 7.59488£-84 1.28978E-83 5835.58 3456.56 .229764 7.78646E+l1 4.75291E+18 3.13331[+18 
469 7.59288£-"- 1.28988£-83 5837.13 3456.29 .23te5 7.78784E+18 4. 75832£ +18 3.13282E+18 
473 7.59588£-84 1.28!il38[-83 5834.81 3457.65 .229391 7.78897£+18 4.74792£+11 3.13528E+18 
476 7.se8H£-84 1.29888E-83 5838.94 3453.57 .229821 7.69358E+18 4. 74592E+18 3 • 12798E + 1. 
41t 7.61588£-84 1.29138E-83 5836.36 3452.22 .238918 7.69432E+18 4.76578£+1' 3.12544E+l' 
483 7.642ME-'4 1.29128E-83 5815.51 3452.49 .227867 7.67646£+18 4.?'142E+18 3.12593E+18 
497 7.65808£-14 1.~7eE-83 5889.36 3448.42 .227968 7.65983E+18 4.69248E+18 3. 11858E+Ut 
511 7. 6588tE-84 1.29Z18£-83 5889.36 3458.85 .227572 7.66377E+18 4.68856E+18 3. 12152E+18 
S.3 7. 658"E-14 1.29258£-83 5889.36 3448.$16 .227836 7.66861£+18 4.69117E+18 3.11956£+18 s.s 7.64688£-84 1.2924e€-83 5812.43 344!i1.24 .228214 7.66417E+18 4.69988E+18 3.12885£+18 
S.8 7.644'8£-84 1.29318£-13 5813.97 3447.34 .228896 7.6"88E+18 4.78!i114E+18 3. 11662E+18 
511 7.64288£-8" 1.294eeE-t3 5815.51 3444.91 .22~1785 7. 65424E +18 4.71969[+18 3.11223[+18 
512 7. 63888E-8" 1.29331£-'3 5818.5!i1 3446.8 • 22968!i1 7. 66255E +18 4.72453[+18 3.11564£·18 
515 7.64280[-84 1.29388£-13 5815.51 3445.45 .229575 7.65583£ +18 4.71839E+18 3.11328£+18 
518 7.64388£-"- 1.29388£-83 5814.74 3445.45 .229465 7.6S514E+l1 4.71684E+18 3. 11328E"18 
5C!2 7.6"188£-84 1.29 .... £-.3 5816.28 3444.91 .229816 7.65493£+18 4.72284E+18 3. 11223E"18 
S26 7.63ge8E-84 1.29378£-83 5817.82 3445.72 .22984 7. 65868E+18 4.72478E+l' 3. 11369E+10 
5:M 7.6"28'E-14 1.2!i1378E-13 5815.51 3445.72 .2295.9 7.65662£ +11 4.7177"E+l1 3. 11369E+18 
533 7.'''Se8£-14 1.29378[-13 5813.2 3 .... 5.72 .229178 7.6S"56E+11 4.71878[+11 3. 11369E+10 
5~ 7.6"18'E-84 1.2!il45e[-13 5816.28 3443.56 .238141 7.65896£+18 4.1i!529[+le 3. 189?9E + HI 
539 7.63988E-84 1; 29448E -e3 5817.82 3443.83 .23.296 7.65312E+18 4.72934E+18 3. 11828E+18 
543 7.63SeeE-'" 1.292"8E-13 5818.59 3449.24 .2C!91 7.66978E+18 ... 71866E+18 3 • 12.8SE + 18 
5 .. 6 7. 639"E-8" 1.29340E-13 5817.82 3446.53 .229644 7.661e6E+18 4.7C!283E+18 3.11515[+18 sse 7.6J6eeE-'4 1.29398E-83 5828.13 34"5.18 .238381 7.65915E+l1 4.73314E+l' 3. 112?IE+U 
557 7.6.....:-.4 1.29388E-13 5817.15 3445.45 .229795 7.6572IE+l1 ... 72388E+l1 3.11328E+18 
564 7. 62J8eE-e4 1.2!il51e[-83 5838.16 3441.94 .C!3CS 7.65842£+le 4.77168[+11 3.18681[+18 
571 7.647eeE-84 1.29178E-83 5811.66 3451.13 .2276"1 7.66912[+11 4.69297[+le 3. 12348E+18 
575 7.' .. tee(-84 1.2908eE-83 5817.85 3 .. 53.57 .227826 7.68182E+l' 4.7834!i1E+l' 3.12798[+18 
51S 7.6~18£-84 1.291ME-83 5828.13 3453.83 .2C!8412 7.68221E+l1 ... 71421E+18 3.12691E+U 
711 7. 56ge1E-'" 1 • 27748£-e3 5855.82 3471.57 • 228i21 7. 76823E+18 4. 77612E+l' 3.1668£+1' 

LDtGTH Of LUtE 1UI-ft9 IS 4.38536 I'IETER. 

DErtSITV USED IS 2Q2.S 1C~.3 

r 

Table C:1.6 day #. tp . ts . ~ . Vs • v • Ed • Kd ' and Cd for monitor line 

M8-M9 

c.4l 
CJl 
--.l 



PROCESS DATE I15J JAIl. I.! LItE MJ) FILE HME 1 PIOII86 

DAY P-Tlt£ S-TII'IE P-vELOCITY S-uELOCITY POISS.RATIO VOUttCOS 1'1(1) BULK PlOD SHEAR PlOD 

Cs[C) (SEC) (I'VS[C) (I'Vs[C) <PA) (PA) (PA) 

-7 7.11388£-'4 1.255161£-'3 593'.31 3348.72 .265728 7.44S118E+l_ 5.2S1g41£+l' 2.g4261E+l' 
6 7.'78H£-14 1.236"'-13 59551.89 3413.16 .2555184 7.67436E+l_ 5.a"171E+1' 3.'5512£+1' 
IS 7.'74teE-'4 1 .222"1£ -'3 55163.29 3"52.61 .247877 1.88213£+18 5.15762E+l' 3.12616£+1' 
18 1.'4aeeE-84 1.22'21£-83 5t15.48 3"58.9 .241J31 7.83954£+18 5.21198E+l' 3.13755E+l' 
21 7.'3788E-84 1.2t7HE-83 5994.92 34;7 •• 8 .242_96 7.86731£+1' 5.14876£+1' 3.e8121E+18 
~ 7.82"0E-'4 1.28'08£-83 "e9.57 3517.67 .239394 8.843851£+1' 5.14436£+1' 3.245_51£+18 
43 7.'3200£-84 1 • 196teE -'3 55199.23 3521.55 .235313 8.e7164£+11 5.88251£+18 3.2611"£+18 
51 7.83480[-'4 1.2137t(-'3 5997.5 3"17.6 .a .. 6744 1.98S26E+l' 5.28439£+18 3.17t56£+~8 
51 7 •• 38teE-1<4 1. 193eeE-tJ 599 .... 6 3538.51 .232544 8.894451£+1' 5.84413£+1' 3.28365£+18 
64 1.'3781£-84 1.19331£-'3 5994.92 3537.61 .23287 8.'9252£+18 5.84916£+18 3.281;8£+18 
78 7.'1768E-04 1.151220£-83 6012.16 3548.91 .234 .. 54 8. 11882E+l' 5.'9518£+1' 3.2881e£+1_ 
91 7.'22"£-84 1.19168E-83 6187.84 3542.71 .233"54 8. 1151651E+18 5.87711E+l' 3.29144£+1' 
11. 7.815'8E-'4 1.1SJe51£-83 6113.89 354&.'1 .233515 8.13525£+1_ 5. 881S1S1E+I' 3.297551£+1' 
111 7.'1218£-'" 1.191eeE-'3 6'16.41J 35"4.51 .234212 8.13295£+18 5.'951511E+18 3.29479E+18 
133 6.lm8M[-'4 1.18338£-13 &ea8.63 3567.8 .231488 8.21531£+1' 5.88'35E+18 3.33823E+l1 
159 6. 998'fE-84 1. 1897t(-I3 &e28.63 35"8.42 .2345155 8.15581E+l' 5.12857E+l1 3.3I2e7£+1' 
17& 6.lHI6etE-8" 1.189ME-13 6IlI.37 355'.53 .2347'7 8.16386E+le 5.12883E+l' 3.3'5g9E+18 I. 7.et2NE-'4 1.18968E-'3 6825.16 3548.72 .234"18 8.15364£+1' 5. 11684E+18 3.3I263E+l' 21. 6. 99 .... E-... 1. 19118£-'3 6832.11 35"4.21 .236381 8.14586£+1' 5.15"lE+18 3.29423E+1' 
2a2 6.99888£-'4 1. 1921'£-'3 &ea8.63 35"1.21 .236598 8.1335'£+1' 5.1"6"5E+18 3.28866E+1' 
231 6. 991ME-... 1.191"8£-'3 6134.72 3543.31 .236933 8.1"535E+l' 5.16151£+18 3.29256£+1' 252 7."388E-'" 1.1H2I£-I3 6824.29 3534.92 .237 .. 46 8.u.a'E+18 5. 14828E+l1 3.27699£+18 261 7."lME-84 1.19<418[-83 6826.83 3535.2a .237689 8.11264£+18 5. 15382E+18 3.27754£+18 
321 6.1JIJ3eeE-'4 1. 198<48E-83 6832.98 3546.31 .236119 8.15314£+1' 5.14755£+1' 3.29815E+l' 331 7."288£-84 1 • 18978£ -'3 6825.16 3548.42 .234487 8.15a7aE+18 5.11758£+18 3.382'7£+1' 333 7.~-'4 1.1911'E-83 6825.16 35 ..... 21 .23545 8.13972£+1' 5. 12883E+18 3.29 .. 23£·1. 334 7.teeeeE-8" 1 • UM21E -83 6825.16 35"6.512 .234831 8.1 .... 8E+l. 5. 12132E+18 3.29927£+1' 335 6.V97H£-14 1.18978£"'3 68251.5 3548.42 .235.72 8.15658£+1' 5.1313aE+18 3. 38287E+18 337 7.M6ME-84 1.1895'£-83 6821.611 3549.192 .233879 8. 151 .. 7E+l. 5.1'512£+1' 3.38319E+l' 
3"1 7.te9HE-... 1.1931'[-83 6819.'9 3538.21 .2368.4 8.11583£+18 5. 12378E+l' 3.283851£+18 
342 7 ....... - ... 1.19278£-13 6823.42 3539,"1 .a36311 8. 12335E+l' 5.134<43£+1' 3.28532£+1' 
3SI8 7.tI581E-84 1. 1 I32IE-I3 &122.55 3537.91 .236536 8. 11795E+l' 5.13539E+1' 3.a82S4[+18 
3IJIJ 7."7ME-... 1.1945'£-83 6828.82 3534.83 .237188 8.1'439[+18 5. 13953E+1' 3.27533£+le .. 7.'UME-e4 1.19431£-13 6817.36 3534.62 .236589 8. 18321E+l' 5.12711£+18 3.276 .... £+1. ... 3 7.83388£-84 1.1997(,)£-83 59SN1.36 3518.56 .2371.7 8.837'1£+1' 5. 18688E+18 3.24673E+l1 ..... 7 .... SME-... 1.286J1E-'3 5988.16 3"'9.13 .2 .. 8737 7."'792[+1' 5.12217£+18 3.218V6E+18 
4e5 7 .... VM£-1<4 1.2t92tE"'3 598".63 3"91.66 .2421119 1.93861£+18 5.13211£+1' 3.1954"£+1' ..... 7.~-8" 1.28228(-.3 5SJ82.16 3511.18 .23721 8 ..... 8£+1. 5.'7381[+1' 3.23311[+18 41. 7.'78I8E -1<4 1. ae7Jt(-I3 SVS9.1HJ 3496.2 .237659 7.83481E+18 5.841.1£+18 3.21568£+18 .. 11 7.'768IE-.. •• 2M9IE-I3 5961.51 3515 ••• • 23355a 7.IJV381£+18 5 .... 27E+l. 3.24818£+li 412 7 •• 111£-1<4 1.2828eE-'3 SVS7.34 3SH.41 .234272 7. 97JeS£+18 5."876E+18 3.22986E+l' 
"13 7 ...... -1<4 1.2t8VI£-'3 5954.8 3515.11 .232611 7.98782£+1' ".87HSE+l' 3.24818E+l' ... 4 7 ...... -1<4 l.aelS1E-13 51S1."1 3513.24 .232565 7.87842£+1' ".97281£+1' 3.23692E+l' .. n 7. fi4ME-1<4 •• ael11E-'3 5H6.ll 3514.42 .2315'" 7.878 .... £+1. ".95"'1E+l' 3. 239.8E+l. .. 1. 7. tu6IIE-1<4 1.2eM8E-'3 58 ..... 64 3517.67 .231S86 7.98672£+1' ".9"'8eE+l' 3.2"511JE+1' 418 7.1 .... -.4 1. 1996'E-83 5941.28 3511 .... .22183" 7."8722£+1' ".92735E+18 3.2"7a8E+l' ... 7.1t3M£-1<4 1.19861£-'3 5938.73 3521.82 .228776 7.""381E+1' ".511217£+18 3. 25275E+l' ...... 7.12MeE ..... 1. ln7t(-13 592 ..... 3 3518.56 .227S21 7.87"1£+1' ".87S4i"[+1' 3.a4&7J£+18 ... 7.U7ME-'4 1.28218£-13 5926.95 3511."7 .221575 7.952'''[+1' ... geeg6£+I' 3.a3365E+1' 4211 '1. 119HE-1<4 1.281"eE-83 5925.27 3513.5" .2288<48 '1.VS66IJE+l1 ".8ge66£+1' 3.a37"6£+18 431 7.1aeeeE-'" 1.2.13« ... 3 5V24.43 3513.83 .2286511 7.95681£+1' ".88733£+18 3. 23818E+1' .. 33 7. 12"MIE-... 1.28158£"'3 5921.87 3513.24 .228325 '1.515tSl7E+l' 4.87835[+1' 3.236512£+18 .. 35 , • 1228eE-1<4 1.28158£-13 5922.75 3513.a4 .228562 7.VS35eE+18 4.88356£+1' 3.i!3692E+l' 438 7.125 .. £-1 .. 1.28Z2«"'3 59C!11.a3 3511.18 .2286IJV 7.11<458"£+18 <4.88882£+11 3.23311£+1_ ..... 7.12788£-'" 1.28:JSeE-8J 5811.56 3587.35 • 22V374 7.93288£+18 4.88592E+18 3.C!2686£+18 442 7.1J2HE-'" 1.28368£-'3 5814.37 3587.1S .228853 7.112739[+18 4.87275E+18 J.C!25S2£+1' +t7 '.l36ME-'" 1.a.46t(-.3 5911.13 35 .... 11 .221111 7.91558£+18 <4.86958E+18 3.2C!'12E+18 .. 1. 133leE-1<4 1.21481£-13 5813.53 34H.74 .231656 7. 88snt1E+ 18 4.ge'2gE+18 3.a.2I2E+10 

c..:l 
CJ1 
CD 

i ~ 



11 .. t~ 

452 7.13688£-.4 1.21528£-13 55111.13 3493.87 .231513 7.88492E+l. 4.89466E+l' 3.28131E+l. 
454 7.13388£-84 1.21531£-83 51H3.53 3493.58 .231931 7.88628E+l1 4.98315E+18 3.2"78E+l. 
456 7.1JSe8£-'" 1.21648(-e3 5911.86 34gt.31 • 232454 7.87514£+1 • 4.985Be£+18 3.151498£+18 
459 7. 136eeE-'4 1.21598£-13 5911.13 34SH.B2 .2319S'5 7.87878£ +1. 4.851965£+18 3. 19757E+1I 
462 7. 136e8E-14 1.21468(-13 5911.83 3495.62 .2311S18 7.89'18£+11 4.8genE+18 3.28453£+11 
466 7.13688[-84 1.2155eE-13 5911.83 3492.5151 .23172 7. 88229E +1. 4.8S1688E+18 3.lSl5I71E+1I 
46SI 7. 14.el£-84 1.2156e£-e3 5ge7.69 3492.7 .231322 7.87843£+18 4.88716£+18 3.19911£+11 
473 7. 141eeE-14 1.21588£-e3 - 5986.85 3492.12 .231343 7.87593(+18 4. 8859g[+18 3.151811£+18 
476 7.14488£-'4 1.21488£ -e3 5984.35 3495 •• 3 .23.3 7. 88242E +1. 4.81111£+18 3.2.345£+1 • 
48. 7. 173eeE-e4 1.2158IE-e3 5896.86 3492.12 • 229939 7. 866515E+18 4. 85515E + 18 3.19818(,11 
483 7.1, .... £-.4 1.21588£-.3 5896 •• 2 3494.45 .229265 7.87315£+18 4.84678£+1. 3.2'238£+1. 
497 7. 172eeE-e4 1. 22798£-83 5897.69 3457.18 .238244 7.16248£+18 4.94252E+1. 3.13444E+l. 
581 7. 172e8E-e4 1.22848E-83 58517.69 3455.75 .238573 7. 75885E+18 4.94597£+18 3.13185£+10 
5.3 7. 174ee£-e4 1.22968E-.3 5896.82 3452.33 .231H37 7.74621£+18 4.94909£+1. 3.12:;65£+1& 
SIS 7.17188£-84 1.22988£-.3 5898.52 3454.84 .23908 7.75353E+1& 4. 95268E + 18 3.12874£+10 
5.8 7. 16gee£-14 1.21668£-'3 5908.18 3489.78 .231962 7.86298£+11 4.B7184E+l' 3.19384£+10 
511 7. 178HE-14 1.2U~8eE-13 5899.35 348e.49 .233841 7.83436E+1I 4.8!HI2E+1t 3.17685£+18 
S12 7. 172M£-8" 1.21658£-83 5897.69 3491.18 .231542 7.86161£+18 4.86261E+18 3.1»4]7E+10 
SIS 7. 171eeE-I" 1.2168eE-83 5898.52 3489.2 .238866 7.85975E+18 4.86731£+18 3.19217£+18 
518 7 .11tee[ -14 1.21118[-83 5899.35 3488.33 .23119 7.85788E+18 4.87282[+18 3.1SH ~ 7E+18 
522 7. 171ME:-I" 1.21778£-83 5898.52 3486.58 .231487 7.85191£+18 4 • 87378£ +18 3.18798£+10 
SaG 7.16688£-14 1.22131£-13 5982.68 3479 •• 4 .233843 7.83293£+18 4.98495£+18 3.1742eE+10 
538 7.16888£-1" 1.21948[-83 5981.82 3481.65 .233 7.835132£+18 <4.89345E+1e 3.178516£+1' 
533 7. 1618eE-e4 1.22128[-e3 5981.85 3476."4 .234338 7.82435E+18 <4.98871£+18 3.16945£+18 
536 7. 1698IE -8<4 1.21988£-e3 5gee.18 348e.451 .233157 7.83518E+18 4.851378£+1' 3.17685£+10 
539 7. 16888E-14 1.21191[-83 5!1el.e2 3486 .2315113 7 • 8523g[ + 18 4.88284£+18 3.186512£+18 
543 7.16!1eeE-8" 1.22978[-83 5S188.18 3452.84 .239762 7.74883E+le 4.g6265E+18 3.12513£+18 
54& 7.16688£ -84 1.22788£-e3 55182.68 3457.47 • 23885Z 7. 76749E+ 11 4.95728E+le 3.134116£+18 sse 7. 164HE-14 1.23118[-13 5ge".35 3448.e6 .2412251 7.74"8E+l' 4.98516[+18 3.11792£+18 
557 7. 16M8E-8" 1.2219eE-13 55187.69 3457.18 .2395511 7.77884£+11 4.97347E+l' 3.13444£+18 
564 7. 1638eE-e4 1.2277eE-83 5985.18 3451.75 .239123 7.77048E+l. 4.96434E+18 3.13547£+1' 
571 7. 161HE-84 1.22318£-e3 55116.85 3418.96 .236381 7.8121eE+1t 4.513752£+18 3.15946£+1' 
5?S 7. 17288E-'" 1.22148£-83 58sn.6S! 3"75.86 .2338518 7.81897(+18 4.851123E+18 3.16848£+18 
51S 7. 17388£ -I" 1.22788[-'3 5896.86 3457.47 .238066 7. 76256E+lt ".5135125£+18 3.134516£+18 
7e4 7.131 ....... 1.22881[-'3 55115.21 3434 ... 6 .245721 7.716518£+1' 5.15153£+1' 3."338£+le 

LEMOTH Of LINE .. -fIG IS ... 18146 ftETER. 

DfJtStTV USED IS 2&22.5 ICC"'''3 

Table C:1.7 day #. tp , ts , ~ , ~ , II , Ed , Kd ' and Cd for monitor line 

M8-M6 

c.:l 
CJ1 
1:0 



PROCESS DATE I1V JM.1981 LIP4E NIl) FILE HMEI f'OH?9 

DAV P-TIf£ S-TlI£ P-UELOCITV S-vELOCITY POISS.RATIO YOUNGS I'IOD BULK I'IOD SHEAR !'IOD 

(SEC) (SEC) (IVS£C) n,",SEC) (PA) (PA) (PA) 

-43 7.37388[-14 1. 3218eE-n 5748.48 3a86.95 .27"'7 6.8726"£+1' 5.86988E+1' 2.69712£+18 • 7.39589£-84 1.3217IE-I3 5731.23 3289.65 .271529 6.878"6£+1' 5.11192E+l' 2.78165£·18 6 7.27688£-'" 1.256"eE-13 5825.77 3375." .2 .. 7335 7."5382£·1' 4.91679E+l' 2.98791£·18 • 7. 232M£-8" 1.25egeE-I3 5861.52 3391.38 .2 .. 861& 7.5278"£+1' ".gge9 .. E·l. 3 •• 14 .. 7£+1' 11 7. 218etE-14 1.2"971£-13 5872." 3393.66 .2 .. 936 7.5"693£+1' 5 •• 18 .. 3E+l. 3.ta832£.18 12 7. 1 "HE-'" 1.258"8[-13 5888.62 3391.7" .25177 7.55295£+1' 5.'?!21[+1' 3 •• 16131£+1' 13 7.Z87ME-'" 1 • 25828E -13 5882.83 3392.29 .25881& 7.5"962[+1' 5 .... 956E·l. 3.'1788£+1' I .. 7. I 98etE-14 1.25'1'[-1J 58851 ... 5 3392.57 .251695 7.55615£+1' 5.8718t£.I' 3.81837£.18 15 7. 18getE:-14 1.2 .... 78[-.3 58516.89 3 .. 87 ... 2 .2 .. 9371 7.68831£·18 5 •• 59 .. 8£+18 3 ...... 85£+1. 21 7.216'8£-'" 1.2415eE-13 587".63 3416.28 .2445.9 7.61817£+18 ".96963£+11 3 • 86872£ +1e 
"3 7. I 16HE-'" 1.21458[-'3 5917.66 3 .. 92.9 .. .231261 7.8791"£+1' ".886"8E+11 3. 19S162E+1' 51 7. 19MeE-'" 1.21"5eE-83 5896.86 3492.51" .2296251 7.86878E+l' ".85156£+18 3.1515162£+1' 57 7. 187HE-'" 1.21"28[-'3 58518.5 .. 3"513.81 .229772 7.8135"£+1' 4.85612E·10 3.20122£+1' 64 7.2tMeE-... 1.2129tE-13 5881.8 3"97.59 .2273" 7.87498£+11 ".81367£+18 3.28815£+1' 18 7. 17411E-'" 1.21271£-13 5gfg.32 3"".18 .2Jt253 7.89638E+l' ".87884£+1' J.2'922E+18 511 7.1628eE-'" 1.21211£-13 59151.31 3499.513 .2312351 7.91852E+l' ".9155"E+l' 3.21242£+1' 11. 7.16 .. 88£-... 1.21351£-83 55117.6" 3"95.85 .231968 7.89678£+1' ".91.3"£+UI 3.21495£+11 112 7.UiseeE-... 1.21568(-'3 55116.81 3"89.75 .23328" 7.87768E+18 ".9226"£+1' 3.19378E+l1 1551 7. 156HE-'" 1.2187'£-'3 5924.32 35 ..... 1 .23'973 7.92729£+1' ".9UI5IE+I' 3.21993E+UI 17& 7.1..sME-'" 1.211"8£-'3 5932.68 35'1.97 .232617 7.92862£+1' ".9"21'£+1' 3.21617£+11 ISMi 7. 1"888£-e .. 1.211"E-1J 5931..1 J5e3.1l .232111 7.93865£+18 4.93"83£+1' 3.21832£+18 222 7. 16J88E-'4 1 • 22178[ -'3 5918.48 3472.17 .2376 7.82576[+1' 4. 517863E+ 18 3.16167£+11 :Q3 7. 14M8E.,...4 1.22158£-83 593'.17 3"72.74 .239 ... 1 7.837"7[+1' 5.'8S56E+18 3.16271E+l' 334 7.1"MIE-'" 1.23621[-1J 5938.17 3431.86 .248" 7.78827[+1' 5.11617E+l' 3.88726E+1' 337 1. 166ME-'" 1.2381'E-83 5915.98 3 .... 8.24 .242728 7.7512"£+1' 5.'2'78£+18 3.1182"£+18 3"51 7. 167ME-e .. 1.22198£-'3 5915.14 3471.59 .237281 7.82116E+l' ".516168£+18 3. 16162E+l' 362 7. 162HE-84 1.23 .... eE-.3 5919.31 3"36.11 .2 .. 5885 7.715 .. 8£+1. 5."'31E+l' 3.8;635£+18 383 7. 157ME-14 1;22388£-'3 5923."8 3468 ..... .239129 7.8186lE+l' ".99521£+1' 3.15"89£.1' 3V8 7 .17JeeE -'4 l.a"648E-'3 5918.15 3 .. ta.73 .252'751 7.61382£+1' 5. 11173E+l' 3.'36"8£+1' 3V8 7. 174NE-8" 1.2581eE-83 5989.J2 3392.57 .25"182 7.57116£+1' 5.1333'£+1' 3.'1837[+1' .... 7.237ME-I" 1.255JeE-'3 5857 ..... 3378.38 .25.755 7."8748£+1' 5.'''77£+1' 2.99318£+1' "151 7 ... 39IIE-I .. 1.26?g8£-I3 5697 .... 33 ..... 51 .231861 7.2577"[+1' "."'39£+1' 2.93346£+1' 431 7,"751tE-... 1.2857e[-'3 5669.38 3297.8 .244384 7.6773E+l' ".626"2E+l' 2.85289£+1' 433 7 ..... JteE-.4 1.372St£"'3 5693.96 3181.5 .291758 6.45865£+1' 5.16919£+1' 2."9995£+1' "35 7."8U)eE-'" 1 • 311'" -13 566".19 3'92.27 .287769 6."5862£+1' 5.17211£+1' 2.5e768E+18 431 7.S11ME-'4 1.372ME-13 56"1.98 3888.6" .286831 6."3"74£+11 5.'1221E+l' 2.5'I78E+l' ..... 7.S881tE ..... 1.37411£-'3 56 ..... 25 3'83.88 .287215 6.42183£+1' 5.82921£+1' 2.451 .... £+1. 
"42 7. settlE ..... 1.37471£-13 565e.J2 3882.52 .288132 &."15175£+1' 5.85'12[+1' 2."9188£+18 "47 7.51718E ..... 1.J76SIE-'3 56 .. 5 •• 1 3878.46 • 28836 & .... 391[+1 • 5 .... 314E+l • 2."8532£+1' .... , 7.SI8ME-... 1.3773IE-83 56 ..... 25 3176.65 .288632 6.39782£+1' 5 ...... 77£+11 2."82"1£+1' 452 7.51Je1E ..... 1.J18ME-t3 56 .. 8 .... 3875.'8 • 28513 .. 3 6.351 .. 79£+1 • 5.85939£+1' 2."1986E+l' 
"S..f 7.51J1tE ..... 1.318"1[-'3 5648 .... 387".18 .289518 6.3511512[+18 5.16133£+1' 2 ... 18 .. 1[+1. 4S6 7.SI6ttE-... 1.31811E-'3 56"5.77 3175.18 .28511.1 S.3SI351£+1' 5.15265£+1' 2. 47886E+l' 459 7.SI9ME-... 1.318ME-I3 5643.48 3175.18 .288859 1.3SI23VE+l' 5 .... 592£+1. 2 ... ,986£+1. 462 7.SI8ME ..... 1. 318ME-t3 564".25 3175.'8 .2889" 6.351279£+1' 5.84816£+1' 2."7986£+1' .... 7.4&8ME ..... 1.37848[-13 5681.'7 317".18 • 292848 6 .... 1H12£+1 • 5.15886£+1' 2 ... 78 .. 1[+1. 4ft 7.4408ME-... 1.319M(-IJ 567".7" 3I7a.83 .292S72 6.4.143£+1. 5.1 .. 3 .. 9£+1. 2.4762"£+18 473 7.45688£-14 1.37881£"'3 5683.95 3173.28 .293 .. 35 6 .... 759E+l. 5.169(16[+1' 2."76516£+1' 476 7. 457e1E-14 1.37818£-'3 5683.18 317".85 .29leS7 6."1227£+1' 5.16 .. 28£+1 • 2."795eE+1' .... 7. 45118E-14 1 • 371H8E-I3 5687.79 3'74.18 .293658 6 ... 12 .... £+1. 5.179"9£+18 2 ... 78 .. 1£+1. 483 7.45218E ..... 1.37711£-83 5687.'2 Je77.11 .29382" 6."2151£+18 5.17891[+1' 2 ... 8313£+1 • .. sn 7 ... 5311E ..... 1.:J77g8£-'3 S686.2S 3875.3 .293288 6.4153tE+l. 5.172"8£+18 2."8'23[+1' 581 7.4S6ME ..... 1.37531£-'3 5683.95 3881.17 .291932 6."3383£+18 5.15299£+18 2."8ge9£+18 58J 7 ..... 7IIE ..... 1.37fietE-83 56".87 3179.59 .292949 6 ... 3149£.1. 5.17715£+1' 2."8714£+1' ses 7.4 ...... -14 1 • J75<4tE-13 56513.19 3888.94 .292929 6."3785[+1' 5.1818"£+1' 2."8933£+18 sea 7.4"288E-I .. 1.375ME-'3 569 ... 73 3881.8" .292916 6 ...... 76£+1. 5.1837'£+18 2."9879[+1' 51. 7.451"-14 1.n"JeE-t3 5687.19 3883."3 .291899 6.44238£+10 5.15958£+1' 2."9335[+1' 512 1."1"'-14 1.374ME-IJ 5711J.53 JI8i~7S .lSIS272 &.45628E·18 5.2S5S19E+18 2."922S€+lt 

c.u 
en 
0 

... .. ,. 



• f, 

515 7.44788[-'4 1. 3751 e[ -83 5690.87 3881.62 .292562 6.43805£+19 s. 17268£ + 19 2.490<42£+10 
518 7. 43Gee£-84 1.37468£-83 5699.36 3882.75 .293221 6.44606E+10 5 • 1 9569£ + 1 • 2.49225£+1. 
522 7.433&8£-84 1.37468£-83 5781.68 3082.75 .293458 6.4472<4E+18 5.20253[+18 2.49225E+:. 
526 7.42988[-'" 1.37318£-03 578".78 3886.14 .293132 6. 45982E+18 5.28447[+18 ·2.4g774£+18 
5Je 7 ..... 388[-.4 1. 37388£ -83 5693.96 )e84.56 .29232 6 ..... 913£+18 5. 1755"[+le 2.49518[+18 
533 7. 43788E-'" 1.313ge{-83 SS9S.5g 388".33 .2928 .. 1 6."587I1E+18 5. 18!i187E+18 2 •. 49481E+10 
516 7."3188[-.4 1.37"18£-83 5783.23 3883.88 .293483 6.45169[+18 5.28472E+" 2.49488E+18 
539 7."2988[-'" 1.37"7eE:-13 5784.78 3882.52 .2513&18 6.448e9[+18 5.21228E+l • 2.41il188E+l. 
5"3 7."3588[-14 1.3756e£-83 5788.1" 388 •• 4g • 293728 6.43913E+l. 5.28278£+18 2.48860E+18 
546 7 ... 3188E-." 1 • 3738eE:-'3 5783.23 3884.56 .293274 6."53851E+18 5.28326E-+18 2.49518£-+18 
551 7.38288£-84 1.37JVeE-eJ 57"1.41 3884.33 .297168 6.47238£+18 5.31833(+18 2.49481E-+U 
557 7.38788[-8" 1.3745«-83 5737.49 3882.97 .zg7829 6.46599£+1. 5.385146£+18 2.49261£+la 
1e& 7.5~"''' 1.35188E-'3 5633.66 3135.18 .275675 6.5767"E+18 4. 88632£+1e 2.57775£+18 

LENGTH OF LlttE I'r7-M IS ".2e271 I'£TER. 

DENSITY US£J) IS i!62Z.S KG"''' ... 3 

Table C: 1.8 day #, tp I ts ' ~ , l1s I ;.: , Ed I KrJ. ' and Cd for monitor Hue 

M7-M9 

UJ 
Q') .... 



PROCESS DATE au, JM.1Nl LINE MD FILE ~I REF9G 

DAY P-TIM: S-TIM P-UELOCITY S-VELOCITV POISS.RATIO VOUNGS "'<)0 lULl( PlOD SHEAR PlOD 

(SEC' (SEC) nVSEC) UVSEC) (PA) (PA) (PA) 

-1 ... 77eeeE-'" 8.I?tltE-I" S8SJV."S J49t.15 .C!3177C! 7.86341E+l1 4.86787E+le 3.1g458E+18 • ".766eeE-'" 8.t69ME-'" 5"".46 3"91.83 .C!31267 7.87853[+1' 4.881C!6E+te 3.19611[+1. 
5 4.76ge8[-'" 8.'7"8[-'" 5ge8.7 34$11.5$1 .U884 .. 7.86584[+1t 4.87e68E+18 3.1g531[+le 
6 4. 766eeE-'" 8.t64HE-14 5S1e ..... 6 3493.C!C! .C!3'747 7.8771e[+1' 4. 875S1eE+le 3.2eI13E+1e 
l' ".764etE-I4 8.t6SteE-... 5H6.98 34512.78 .C!312t3 7.87884E+18 4.88"75[+le 3.lSI932[+le 
2. ... 7seeeE-84 8.1988eE-I" Sga4.6C! 3"78.35 .C!37"5 7.84S188E+18 4.517"67E+1e 3.172514[+1e 
2t ".752"E-84 8.14JME-e .. 5g22 •• 9 35eC!,"7 .231.25 7.5IC!t66E+18 ".$18794[+1' 3.21710£.le 
21 ".768ME-'" 8. 11tee£-... 5$181.515 3473.13 .235126 7.814 .... E+l. ".917e8E+l' 3.16342E·18 
21 4. 753ME-I" 8.897H£-1" 592e.83 3"78.78 .236391 7. 847514E+18 ".96185[+11 3.17373E.1. 
113 ".7"2ME-I" 8. 895'8E-'" 593".74 347$1.65 .238872 7.8625SE+18 5."299E+l' 3.17532£+1' 
116 ".7"5ME-14 8.t91ME-'" 5S13e.5I4 3"81.4 .237158 7.86463[+18 ... g8692E + 11 ' 3.17851£+1' 
118 4.7"6ME-84 8.1t6etE-I" Sgag.68 3"74.87 • 23848S1 7.8"3S6E+l' 4.g9887E+lt 3. 16659E.1I 
118 ".?SeH£-'4 8.1e5M£-14 S92".62 3"75.3 .237787 7.8"'S8E+" ".g82'8E+'1 3. 16738E+1I 
118 ".749ME-'" 8.1'JetE-'" SSlC!5.B8 3"76.17 .237678 7.8 .. 432E+1. ".118351.E+1. 3. 16897E+1I 
119 ".7"68eE-'" 8.1t2ME ..... SSlC!8.68 3"76.61 .238889 7.8 .. 889E+l' ".99"6"E+l' 3.16976E+1I 
'32 ".7"JME-'" 8.'Sl6ME-'" 5933."8 3"'7i.22 .238", 7.86.13E+1. S •••• l1E+l. 3.17453E+18 
223 ".7"SME-84 8.11"'8[-'" S931.9" 3 .. 71.3SI .239453 7.83398E+1I 5.11125E+18 3. 16'26E+18 
223 4. 736M[-'4 8.1HIIE"'4 551"2.36 3477."8 .235159 7.86234E+l' 5.'32'2E+18 3.1713SE+1I 
32SJ ".751ME-84 8.1ggee£-'" SSlC!3.3S 3"77.!U .236935 7.8"746[+18 4.g7181E+18 3.17214E+10 
336 ".7"788[-84 8.187ME-'" 5928.41 3"83.15 .236412 7. 86777E+l' 4.517"79[+18 3.18178[+11 
336 4.7"7M£-1" 8.88718[-84 5SlC!8."1 3"83.15 .236412 7 • 86777E +1' ".517"79[+11 3.18178E+l' 337 4. 747M£-1" 8.e&eME-'" 5928.41 3"9".98 • 23366C! 7.98371E+18 ... g4591E+18 3.2833SE+18 
3"3 ".746ME-'" 8. 12MtE-I" 592g.68 3"68.79 .239878 7.824513E+1' 5.tl36aE+11 3.15552(.11 
3 .... ... 7 .. 6M£ ..... ..124ME-I" S9a9.68 3"61.86 .2 .. 1272 1.81961£+1' S.'178aE+l' 3.1 52J7( + 18 3 .... ".7"411£-'" 8.1S9ME-I" 5V32.iH 3"51.98 .2 ..... 14 7.775te£+18 5 •• 6a19E+1. 3.12501£+18 
348 ".?"SME-14 8.1..-eE-... 5VJt.V .. 34".15 .2"2118 7. 151936E+l' 5.83851£+18 3.13982£+18 
3 .. 9 ".7"see£-1" 8.13411£-'" 5931.9 .. 3 .. 62.7 .. .2 .. 1422 7.88735E+l' 5.'J2a3E+1I 3.14452£+18 
349 ".75aetE-... 8. 134ME-I" 592a.'9 3"62.1" .2"8a4' 1.799g5£+I' 5 ..... '11E+18 3.14452£+11 
JSt ".7 .. 9teE-14 8.1IaeeE-I" 59as.88 3 .. 7 .. .238178 7.83761£+1' ".g8918E+lt 3 • 165.8E +l e 
JSe ... 75288E-e .. 8. 114ttE -8" 5922." 3 .. 75.7 .. • 237a" 1.8397"£+1' ... g7318£+1t 3.16817E+18 
354 ".7 .. 8etE-14 8.fi318E-'" 5927.14 348'.53 .236845 7.85878[+1' 4. S177a3E+ 18 3.17691E+18 
35 .. ...75188£-'" 8. 157eeE-8" 55123.35 3"52.83 .2 .. 266 7.77151E+1' 5.na58E+lt 3.12656£+18 
355 ".7SH9£-I" 8.1SeteE-e .. 5ga".62 3 .. 55.8 .. .2 .. a147 7. 78883E+l' S.'29a4E+te 3.132'1E+18 
355 ".746ME-I" 8.lt8"E-I" 5SlC!9.68 3 .. 7 .. .238688 7.8 .. e9tE+l' S."898E+l' 3. 1658'E+18 
356 4.74~M[-8" 8.1"888£-8" 5938.51" 3"56.1 .2 .. 2186 7.78871£+18 5.'4683E+l' 3. 13357E+U) 
3S6 ".751ME-'" 8. 1 .. 1 etE ..... 5SlC!3.35 3"59.72 .2"1182 1.79172£+18 5.815S1SE+te 3. 13S1t4E+18 
357 ".7"s.t[-... 8. 137ttE-I" 5931.9" 3 .. 61 ..... .241115 7 • 88335E +1' 5.13531E+l' 3.1"217£+1' 
35'7 ".7S2ME-8" 8. 1 47H£-84 5922.19 3"51.13 .2415al 1. 7827a£ + It 5.t18a1£+11 3. 13435E+l' 
3S8 ".7 .. gte[-... '.I"SME-14 SSI2S.88 3451." .2 .. 1827 1.78852E+11 5.t27S17E+1I 3. 13591E+18 
362 ".751teE-... 8.1 .. 4tIE ..... SSlC!3.3S 3"58.42 .241395 1. 78775E + 18 S.t11N1£+1I 3. 13669E+1' 
375 ".7SeetE-84 8.1ei!teE ..... 592".62 3"76.61 .237487 1.8 .... 56E+1I ".97891E+l' 3. 16976E+18 
3'1S ".7SeetE-I" 8.1eseeE-14 592".62 3"75.3 .237717 7.84158E+1t ".98anE+18 3.16138[+18 
38S ... 75seeE ..... 8. 12SME-84 5918.3 3"66.63 .23885 7.8186SlE+1I ".SI8354£+18 3. 15159E+18 
3VI ... 75SME ..... 8.127ME ..... 5918.3 3465.76 • 23ge"9 7.8'''''E+18 ... g8563E+18 3.15881£+11 
3SJ8 4. 75IME ..... 8.1aaeE-84 5~.3S 3"61.g2 • 23V23 7.816S13E+18 ... g;sesE .. I 3.15395£+11 
.. 19 ... 75288E .... '.12481£-t4 592a.19 3467.16 .23S1aSg 7.81321E+1I ".SJV"24E+l' 3.15237£+lt 
.. 21 4. 75JeeE-I .. 8. lleteE-... 5921.83 3"13.13 .237696 7.83871£+" ... 975SSlE + " 3.16342E+lt .. a .. ...754ME .... 8.1a4ME-'" 5919.66 3467.16 • 238g21 7.811.8E+l' 4.g86 .. tE+1. 3. 15a37E+te .. 2 .. ".754ttE-... 8.e94eeE-'4 5919.56 3481.151 .alSSI16 7.85882£+1' ".515"74£+18 3.17612E+l' .. a .. ".1 .. 8et£-t .. 8.'9aME-e .. 5ga?14 3"88.96 .2367 .... 7.86883£+1' ".S17617E+1I 3. 17771E+18 
425 ".7S6ttE-84 8 ... vteE ..... 55117.'4 3"82.27 • aJ5t64 7. 8552SE +1 • ... g416tE+l1 3.18t"E+l' 
"25 ".7S4eeE-14 8.892'8£-84 591V.56 3"81.96 .aJS713 1.853"1£+11 ".95262E+18 3. 17771E+18 
42S ... 75SIt£ ..... 8.t93M[-,,, 5918.3 3".1.53 .aJ56 .. 2 7.85186£+11 ".94177[+18 3.17691E+18 
4C!& ".748M£-I" •• ~-e .. 5ga7.1" 3479.65 .2378'" 7.85684£+18 ".517935E+l' 3.17532£+1' 
566 ".769H£-14 8. 127eeE:-'" 5gas.88 3"K ... 2 .233C!1 7.ge288£+I', ".93697E+18 3.a'''16E+18 
566 ... 787HE .... 8. 161ME-'" 5983.21 3"M.53 .233567 7.83787E+18' ".geiN7E+l1 3.17691£+1' ,- ... 753ME ..... 8.11'788E-I" S9Z8.83 3 .. 7 ..... 3 .237396 7.83468E+l' ".972"3[+1' 3. 16579E+18 "'1 ... 75S)M( .... 8.t42ME-... 5813.26 3Se2.91 .2Z9683 7.91412£+18 ".879"6£+1' 3.21791E+l' 

C..:l 
m 
l\) 

4 



7e6 
7ft 
718 
712 
712 
712 
712 
75& 

4. 76888E-.4 
4. 762eeE-'4 
4. 768ee£-8" 
4. 76eeeE-'" 
".76"M[-t .. 
... 76...e£-." 
4.7&aeeE-I" 
... 7HME-iH 

8. 84se8E-84 
8.86188E-I" 
8. 85588E-8" 
8. 85888E-I" 
8. 8528IE-8" 
8.eseeIE-84 
8. 852ME-I" 
8.e54ME-e .. 

5912 
5989.4$1 
5912 
5912 
5986.98 
5986.98 
5ge9.4$1 
5912 

L£HGTH OF Uti[ REF • LUtE M-M 15 2.7714& fETER. 

DDtSITV USED IS 2622.5 (G/ ..... 3 

358'.26 
3"9".54 
3497.18 
3"99.38 
3 .. $18.5 
3"$19.38 
3"98.5 
3487.&2 

.238135 

.231139 

.238866 

.2383 .... 
• 229:H6 
.2294036 
.2382 
.238762 

7.9fiH96E+UI 
7.88556E+18 
7.89573E+le 
7.98232E+le 
7.8S1S15E+11 
7.8g778E+l1 
7.897"2£+11 
7.851716[+18 

4.8828"E+18 
4.88825E+1I 
4.88959E+18 
".88428E+lt 
4.87877[+lt 
4.86862E+lt 
4.87856[+lt 
4.881S2E+1' 

4. 

3.21385£+18 
3.2111255£+18 
3.21739[+11 
3.iHl"3E+18 
3.285181[+18 
3.21143£+1. 
3.215181[+18 
3.2t81S1E+1I 

Table C: 1.9 day H. tp , ts ' Vp , Vs • 1) , Ed • Kd ' and Cd for reference line 

M9-M6 

c.Ll 
(j) 

c.Ll 
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Appendix C:2 - P waveforms from 

the monitor and reference lines 

The P waveforms make up the data base where the arrival times and 

change in arrival times for the P waves in the heater midplane can be 

verified. The P-waveforms shown in this appendix are digitized from the 

AM taperecorder and graphed. The waveform were averaged 4 times to 

improve the signal to noise ratio. The primary source of noise was the 

taperecorder. In Figure 3.5 in Chapter 3 a polaroid photograph of a typ

ical signal is shown and note lhe high signal to noise ratio. The high fre

quency noise seen in the figures in this appendix are all generated by 

the recording process. 

The signals are normalized before graphing because the amplitude 

control was poor and the amplitude depended on the coupling between 

the transducer and the borehole wall as well as the rock. The vertical 

spacing in the figures do not represent equal time. The time between 

each recording is obtained from the tables in Appendix C: 1. 
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Appendix C:3 - Tables for 

the survey data in six cross sections 

In this appendix results from the cross hole surveys in the six ultra

sonic sections are presented. In the first of the nine columns the Julian 

heater day is listed. In the second column the recorded time of arrival 

for the P waves, tp are shown. This is not corrected for the instrument 

delay of 6.2xl0-6 s. which was done before the ~ was calculated. In the 

third column the arrival time for the S waves, t S are given. The instru

ment delay for the S waves were 11.3xl0-6 s which should be subtracted 

from the arrival times of the S waves before Vs is calculated. The Vp and 

the Vs are shown in columns 4 and 5 respecitvely. 

Using the expressions in Chapter 7 the Poissons ratio and the 

dynamic moduli were calculated and they are presented in column 6 

through 9. The density used for the calculation of the dynamic moduli is 

2622 kg/m 3 . 
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PROFILE AHD FILE tW'IE I fI7-Ni SURVA.l 

DATE fOR FJELD YORK I 11 JULY,Una DAYS AFTER HEATER TUIH Oft I -44 PROCESS ~TE I 28 J~",1gal 

LIIE. P-TIftE S-TIRE P-UELOCITV 

(SEC) (s[C) UVs[C) 

3 3.8S1HE-H 6.H2HE-H 5831.a4 
5 3.874M[-'4 6.643teE-84 5ge2.41 
7 3. 864e8E-'4 6.657IiE-'4 55115.31 
8 3. 876H£-84 6.676&8£-'4 5896.7 
11 3. 9338eE-84 6.739&8[-'4 5889.87 
13 4.8C6ME-'4 6.616&1£-84 5671.84 
15 4. HzeeE-84 6.SNlIM[-'4 578S.12 
17 4.'16HE-'4 6. 944e8E-14 5685.38 
19 4.'18eeE-14 7.'4Je'E-e4 56sa.51 
21 4. 83JM[-'4 6.874ME ..... 5658.52 
23 3. 5J88eeE-14 6.563N( ..... 5723.38 
25 4.ee7M£-14 6. 72SH£-'" 569S.sa 
27 3. 88tee£-14 6.S1JM£-H 5as ..... 
eg 3. 867etE-'4 6. 457ee£-'4 59ft. 13 
31 3.89388£-'" 6.""8£-'4 5854.87 
33 3.85388£-'4 6.6111M£-14 5914.'1 
3S 3.911eeE-'4 6. 6s-.HE-14 5824.89 
J7 3. 882H£-e4 6. 83Jee£ ..... 5863.87 
JV 3.88eeeE-14 6.631tK-... 5864.33 

LIfE. DISTMC( 

(") 

3 2.25 
I; 2.25 
7 2.249 
g 2.a49 
11 2.249 
13 2.248 
15 a.2451 
17 2.248 
Ig 2.a48 
21 2.247 
23 2.24? 
as 2.247 
27 a.245 
eg 2.245 
31 2.243 
3J 2.24a 
35 2.a42 
37 2.24 
JV 2.231 

DEMITY • 2622.S 1CQ/ftA3 

I,HSTRlJIEtn' DEUW FOR P-uMIE I Ii ......... SEC. 

INSTMIE'In KUW FOR 5-UMIE. 1. 131M( __ SEC. 

S-VELOCITY POISS.IMTIO vouttGS I'IOD 

C"/S[C) CPA) 

3467.41 .a4133 7.82784£+1' 
3445.64 .241523 7.73186£+1' 
34]6.74 .245226 7.71412E+l' 
3"26.7t .245832 7.66832£+1' 
33,,4.2 .248923 7.49836£+1' 
3456.87 .2.4367 7.54866£+1' 
3274.61 .a54729 7. 856geE +1, 
3290.88 .248868 7.'8937E+lt 
3243.87 .258382 6.94475E+1' 
3323.47 .236679 7.16452E+1' 
3483.7a .285726 ?67585E+18 
33!il8.3? .223624 7.41197£+18 
3507.81 .223739 7.89781E+18 
3538.78 .219873 8."722E+18· 
3426 .239654 7.63168E+18 
3446.15 .2425162 7.74188£+18 
3427.61 .235165 7.61121E+18 
3333.33 .261297 7. 35856E+18 
3435.1 • 231Ba9 7.6671SlE+l' 

IUUC I'IOD SHEAR I'IOD 

CPA) CPA) 

5.84364£+18 3.15381£+1t 
4.518581[+1' 3.1135·[+~' 
5.'4639[+1' 3.'51748£+18 
5.11261[+1' 3.'7957[+1' 
4.82376£+1' 3.02128[+18 
4.25565£+18 3.13387[+1' 
4.79531[+1' 2.81212[+10 
4.6ge.eE+1' 2.84814[+18 
4.78886E+1' 2.755157[+1' 
4.53472E+1' 2.89668[+18 
4.34689E+lt 3.18275[+1' 
4.46974[+1' 3.82878[+18 
4.76478£+18 3.226512E+18 
4.75847E+1I) 3.28414£+18 
4.8856'E+10 3.07815£+1' 
5.815194[+18 3.11429[+1' 
4.789geE+18 3.881e5[+18 
5.13229[+1' 2.5113851E+18 
4. 8Sl2BaE + 18 3.89453£+lt 

Table C:3.1 day# , tp , ts , ~ , Ys , lJ , Ed ' Kd ,and Cd for survey #1 at 44 
days before heater turn on in cross section M7-M6. 
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". "t 

PROfILE AHJ) f'IL£ tw£ I ft7-ftti SURIM.2 

DATE FOR FIELD WORIC I 3 AUC.l979 DAYS AFTER HEATER TURt4 OH I J.t.. PROCESS DATE I 2ft JAN.lgal 

LIHE • P-TlI'IE S-TII'IE P-vELOCITY S-VELOCITV POISS.RATIO VOUHCS .. OD BUUC ROD SHEAtI noD 

(SEC) (SEC) ("/SEC) ( .. /SEC) (PA) (PA) (PAl 

3 3.8"5M[-fH 6. 539H[-'" 5947.66 3581.4 .2348.7 7.9 .. 814E+1' ".99816E+18 3.21513£+18 
5 3.832M£-8" 6.4868'£-'" 5968.17 3538.52 .238839 8 .... 681E+l. ".98265£+1' 3.26883E+18 
7 3. 83aee£-fH 6 ... 7geeE ..... 5956 .... 353Z.83 .228599 8 .... 269E+l. 4.93518'£+1' 3.27311£+18 
8 3. 83ZME-84 6.S4ge8£-'4 5965.52 34~."1 .238822 7.93416£+1' 5.863&6E+18 3.2823&E+18 
11 3.854'8£-84 6.462eeE-'" 5931.91 3542.29 .222735 8.'4722£+1. ".83726£+18 3.29867£+18 
13 3.917ME-'4 6."42M£-fH 5831.38 3551.9 .285882 7.97415£+1' ".5'643E+l' 3.30855£+1' 
15 3.88488[-'" 6 ... 6488£ ... " 5884.35 3541.18 .2161.8 1.99857£+1' 4.651578£+18 3.28859£+1' 
17 3.89288[-'" 6. 461eeE ..... 5869."5 3541.27 .213813 1.983512£+1' 4.6496IE+I& 3.28878E+lt 
19 3.ge!)ME-'" 6. 611ME ..... 5849.6 3468.16 .238915 7.72513'£+18 4.78748£+1' 3.135166£+1' 
21 3. 911teE-... 6. 71seeE-'" 5839.4 3"'3.51 .2427'" 7.55863£.18 ".8918"£.1' 3.'3788£+1' 
23 3.913teE-... 6. 62seeE-e .. 5834.85 345'.55 .2311.3 7.68886E+18 4.76518£+1' 3. 12243£+UI 
25 3.91218£ ..... 6.68688£"'4 5836.36 346'.65 • 228889 1.71922£·1 • 4.745"2£+1' 3.14"3£+1' 
21 3.861ME-I" 6.5"8eeE-I" 5geg.45 3"88.73 .23258" 7.868.9£.18 ".9'238£+1' 3.lIU91£+18 
29 3. 845etE-... 6 .... 4ME ..... 5934 ..... 3568. 5 iii .216781 8.12143£·1. ".78281£+1' 3.33971£+1' 
31 3. 856H£-fH 6."37ME-'" 5911.91 3546.81 .2188 .. 3 8 .... 2.,£·1. ".76724£+1' 3.21i1986£+UI 
33 3.826eeE-'" 6.s18ME-'" 5956."3 35".31i1 .236232 7.1i14472£+1' 5.'2881£+1' 3.21328£+18 
JS 3.82Se8E-84 6 ... 8 .. ttE ..... 5958.'1 3515).17 .23211" 8 ... 25)9£.1. ...1iI7918E+l1 3.24167E+l' 
37 3. 81St1€ ..... 6.68ztIE ..... 5968.56 3 .... 96 .257713 7.67e51E·l. 5.2?646E+l' 3.149Jg[+1' 

LIHE • DISTAfICE 

CPU' 

3 2.25 
5 2.25 
1 2.2"" , 2.2"" . 
11 2.2"9 
13 2.248 
16 2.2"" 
11 2.2"8 
18 2.248 
21 2.2'" 
23 2.2 .. 7 
25 2.2"7 
27 2.2"5 
29 2.245 
]1 2.2"] 
33 2.24C! 
35 2.242 
37 2.24 . 

DOtSITV I a&22.S l~] 

INSTRURDfT DEUW FOR P-uMIE I 1.2MHE-el SEC. 

INSTIIUIEIfT DEUW FOR S-uAUE 1.13MIE-e& SEC. 

Table C:3.2 day# , tp , ts ' ~ , Ys , !J , Ed ' Kd , and Cd for survey # 2 at 
344 days after the heater turn on in cross section M7-M6. CA 
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PROFILE AND fILE ~E I "7-~6 SURVA.3 

DATE FOR FIELD WORK I 22 OCT •• 19?9 DAVS AFTER HEATER TURN ON I 424 PROCESS DATE I 2t JAN •• IVSl 

LINE • P-TI": S-TlItE P-UELOCITV 

(SEC) (SEC) (PI/SEC) 

3 3.8SHeE-804 6. 42888E-'04 59351.81 
5 3. 862"E -'04 6.4S04teE-'4 5921.85 
7 3.8S"8E-e04 6.04S6e'E-804 58518.52 
I 3.851688E-804 6.52UIIE-I4 5865.5104 
11 3. 910488E-8" 6.5"888E-'" 5838.53 
13 .... 51elE-... 6. 857e8E-8" 5635.5 
15 ".855"E-'04 6. 79t'8E-'" 5632.36 
17 3.517"'E-8" 6. 778"E-'" 5?S2.3 
II 3.97988E-804 6.885'8£-8" 5731.'9 
21 3.965eeE-84 6.5I25188E-84 5757.11 
23 3.9041HE-e04 6. 78688E-84 57512.13 
25 3.9J6HE-804 6.77888£-'4 58".21 
27 3. 857eeE-84 6.41JS1HE-'04 5915.68 
21 3. 85JME-84 6.416HE-'4 5921.92 
31 3. 86ae.£-'4 6.517HE-14 SMa.63 
33 3. 83SME-'4 6. 481ME-I" SSH2.22 
35 3. 82SJM(-'" 6.4C!6NE-84 5151.651 
37 3.133M(-84 &.41 .... -84 5 ...... 7 

LIfE • DISTMC( 

(", 
3 2.25 
5 2.as 
7 2.249 
I 2.24' 
11 a~24; 
13 2.24' 
15 2.24; 
17 2.248 
19 2.248 
21 2.247 
23 2.247 
as 2.247 
27 2.245 
n 2.a45 
31 2.243 
33 2.242 
J5 2.242 
37 2~24 

IIOtSITY I a&a2.6 1C~3 

IItSTRUN:ICT DELAY fOR P-tMW: I .......... SEC. 

INSTIUIDn' DELIW fOR S-tMW: It. t 31M[ -.s SEC. 

S-UELOCITY POISS.RATIO VOUNCS !'IOD 

""'SEC) (PA) 

3S6.!.9S .218982 8. 11636E+18 
3548.304 .219S1 8.e5541E+18 
3545.64 .2155118 8.e1758[+18 
3589.68 .221ae8 7.885185E+l' 
3"94.95 • 22e7!H 7.82111E+18 
3333.33 • 23eV36 7.1136aE+U 
3368. a8 .22163 7.26945E+18 
3372.8" .23883" 7.38184[+18 
3319.55 .248618 7.21662E+1' 
32g6.66 .256866 1.15987E+18 
3488.16 .235a9 1. 52583E+18 
3371.34 .2404889 7.42133E+l' 
3515.5 .227817 7.95373E+18 
3561.8 .2166.3 8."529E+l' 
3582.5 • 22B277 7.9'311E+1' 
3528.73 .229526 7.99371E+l' 
3551.4 .UJS304 8.'9396£+1' . 
3554." .21"73 8."33SE+l' 

BULK 1'100 SHEAR 1'100 

(PA) (PII" 

04.81366E+18 3.32915E+U 
04.7IH64[+18 3.3~Hg1E+U 
4.78315[+18 3.2g68VE+18 
4.71668E+lt 3.23835E+l1 
4.66861E+18 3.2e3J8E+1t 
... 44351E+l' 2.91389E+18 
".3S248E+U 2.511531E+18 
... 695175[+18 2.98338E+18 
".78"63E+18 2.88S1S4[+lt 
... 89111)04E+18 2.85112E+l' 
... 738041E+18 3 .... 618E+1. 
".8484aE+18 2.98872E+1' 
... 85686E+18 3.24188E+1' 
... 76887E+18 3.327'IE+l' 
".8"753E+18 3.21715E+l' 
".9a574E+18 3.25873E+1' 
04.87'41E+18 3. 38762E+l' 
... I342fiE+l1 3.31".+1' 

Table C:3.3 day# , tp ,ts ' Yp , Vs ' lJ, Ed ,Kd ,and Cd for survey # 3 at 
424 days after heater turn on and 26 days after the H9 heater was 
turned off, in cross section M7-M6. 
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PROFILE AND FILE ~E I "7-"' SURVA." 

DATE FOR FIELD YORK I 25 JULV.l~88 DAYS AFTER HEATER TURN ON I 701 PROCESS DATE I 20 JAN.1g81 

LUtE • P-TIft£ S-TII'IE P-VELOCITY 

(SEC) (SEC) <lVSEC) 

1 3. 86188E-8" 6. 58288E-8" 55122.61 
3 3. 88788E-8" 6 ... g788E-I" 588a.3S 
5 3.84788E-8" 6 ....... 88E-8 .. 5514".52 
7 3.'7288E-8" 6."76eeE-'" 55182.'51 
9 3. 88a88E-'" 6."73e8E-8" 5887 •• 3 
11 3.511188E-8" 6. 53988E-'" 58"3.eB 
13 ".87888E-e .. 7.1"'88E-'" 5688.78 
15 "."18eE-I" 7. 23388E-I" 5789.57 
17 3.51"388E-'" 6.53588£-'" 5792.32 
151 3.94~E-'" 7.16688[-84 5783.38 
21 3. 95 .... E-... 7.589"[-'" 5773.38 
23 3.513888E-8" 7.959"E-'" 58'9.2 
25 3.91888£-8" 6.728"[-8" 5812.21 
27 3.85"88[-8" 6."?lltE-8" 5928.36 
29 3.85688£-'" 6 ... g288E-'" 5917.2" 
31 3.856ME-e .. 6."7JetE-e .. S911.97 
33 3. 823ME-14 6.43788£-'" 5961.18 
lS 3. 822H£-H 6. 45 .... E-... SSI6C!.77 
37 3. 822M£-,,, 6 ...... 1£-... 5957."5 
38 3.U7M[-14 .... 3MIE-H 5846.88 

LIfE • DISTMCE 

Uti 

1 2.25 
3 2.25 
5 2.25 
7 2.2"9 
I 2.2"9 
11 2.2"9 
13 2.c48 
IS 2.2"Sl 
17 2.248 
19 2.2"8 - . 
21 2.2"7 
23 2.2"7 
25 2.2"7 
27 2.2"5 
im 2.2"5 
31 2.2"3 
33 2.242 
3S 2.242 
37 2.2" 
38 2.239 

IIOtSITV , 2622.5 1t,., .... 3 

IttSTfUEItT DEUW FOR P-WMIE' 6. i!IMItE -16 SEC. 

IttSTRlftJtT DEUW FOR fHMUE' 1 .13MeE -IS SEC. 

S-VELOCITY POISS.RATIO YOUNGS 1'I0D 

(""S£C) (PAl 

35tH .68 .22652" 7.5178"9E+18 
352 ....... .2199S6 7,~"8"8E+l' 
3553.51 .. .2218751 '.'51457£+1' 
353".5 .2285" 7.gg747E+1I 
3536.16 .217827 7.gS722E+18 
3 .. 99.8 .. .221925 7.83957E+18 
31519.1951 .25898" 6.75757E+18 
3158.71 .2751473 6.69569E+18 
35M."7 .21233" 7.79141E+18 
3187.3 .281892 6.83833E+18 
3e85.62 • 31 .. 187 6.2265eE+le 
2863.88 .339 .. 6 .. 5.76217[+18 
3"".9" .239676 7.52858E+18 
3538.98 .223952 8.8n98E+18 
3519.36 .226312 7.96662E+18 
3526.73 .22377 7.98343[+11 
3545.22 .226377 8.'8"57[+1' 
3535.72 .22886 8.85756£.11 
3S4a2.Sll .221578 8. 133"7E+l' 
lS ....... .22 .. 531 8.16867[.1' 

" t 

BULK I'IOD SHEAR 1'100 

(PAl (PA) 

... 86239E+Ht 3.aS2048E+U 
".7Je9SE+18 3.2S758E+lt 
".8Se74E+UI 3.31235£+18 
".76959E+l' 3.27620E+18 
".71769E+18 3.27g2\jE+18 
... 67058E+l' 3.21228E+13 
•• 671"3E+l' 2.68391E+18 
5."836E+18 2 .61658E+U' 
".5141gE+18 3.C!13.2E+18 
5.219351E+18 2.66 .. 16E·1 • 
5.58258E+l' 2.361118E+18 
5.98221E+l' 2. 15892E+18 
".81"89[+18 3.83328E+18 
".832""E+l' 3.265169E+18 
".85141[+1' 3.204828E+U 
".816g8E+l' 3.26182[+18 
".5124"1£+18 3.29612E+l' 
".9528Sl£+le 3.278"7E+18 
".16878£+11 3.32gf8E+lt 
... 88178£+1' 3 • aSl .. 6t[ + 11 

Table C:3.4 day# , tp , ts ,Vp , Vs ' !J , Ed , Kd , and ,Cd for survey # 4 at 
701 days after heater turn on and 403 days after the H9 heater was 
turned off, in cross section M7-M6. c..:J 
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PROFILE AND FILE ~"E '"7-~ SURVI.l 

DATE FOR FIELD YORK , 13 JULV.1978 DAYS AfTER HEATER TUR" OH ,-~~ PROCESS DATE' 2. JAH.lg81 

LINE • P-TIftE S-TI"E P-UELOC ITV 

(SEC) (SEC) ('VS[C) 

1 ~.717HE-I" g.·4J-48tE-I~ 5772.251 
3 ~.574M£-'~ 8.856018£-'4 5955.23 
5 ".'"7'8£-''' 8.27-4e'E-'~ 5858.23 
7 ... s-.5e8£-8~ 8. 810e8E-'" 5858.61 
9 ".62SME-I~ 8. 88308E-'" 58751.9 
11 ... 7~8ME-.~ 8.318.8£-8" 5723.~3 
13 4.73788£-84 8. 342.8E-8 .. 5736.51 
15 4.7~1HE-14 8.22."£-1" 5727.72 
17 ".674eeE-I" 8. 326IIE-I" 588B.76 
19 ".63...eE-8" 8 • 1 9a.IE -e .. 5857.39 
21 4. 61Jet[-84 8.1a488E-'~ 5881.'3 
e3 ".57aeeE-84 8.685etE-I" S933.~1 
as 4.589M£~'" 8.~86HE-I~ 5981.99 
21 ".551etE-8" 8. 38"8IE-'" 59551.'1 
29 ".548ME-8" 7.623ME-'" 55151.5" 
31 4. 544e8E-14 7.985I1E-'" 5961.62 
J3 ".531ME-14 7. 822'HE-I" S978.g7 
3S 4.54NeE-14 7. S6s.eE-I" 5.".72 
37 4. 557eK-M 7.8eJME-M 5919.g3 
311 4.S44M[-14 '7.~-14 ' .... 93 

LINE • DISTMICE 
U., 

1 2.681 
3 2.687 
It 2.686 
'7 2.685 
I 2.683 
11 2.682 
lJ 2.6Ba 
15 2.68 
11 2.&19 
19 2.&n 
et 2.&76 
23 2.&76 
2S 2.675 
21 2.675 
28 2.673 
31 2.672 
33 2.672 
35 2.67l 
37 2.&1 
311 2._ 

DDl8ITV I aaa.5 IeG"""'3 

IMS1'RtJIIIEJtT DEUW Faa P-uAUE I 6.2MME-e& SEC. 

IItS11IUfEJtT DEUW FOR S-uAUE' 1.13eME-1S SEC. 

S-VELOCITV POISS.RATIO VOUHCS I'IOD 

(PI"'SEC) (PA) 

2882.7-4 .333857 5.81387£+1' 
3873.32 .318-496 6.5318gE+1' 
32SU.26 .265139 7.21217£+1' 
3'87.27 .3.7776 6.53775E+l1 
3159.251 .31~~13 6.~5233E+1I 
3268. 7~ .257517 7.I~g7gE+11 
3asg.21 .261718 7.12961£+11 
3315.751 .258253 7.16626E+l. 
3261.51 .2651714 7.88587E+l. 
3314.77 .264~2g 7.286515£+1. 
33 .... 41 .261741 7.38439E+18 
3121.751 .le86H 6.685H16E+18 
31~.79 .293~66 6.g2446E+18 
3265.78 .285358 7.1ge2~£+1' 
3559.25 .222623 8.12374£+1' 
33~.31 .26.168 7.61512E+l' 
3466.'8 .2465113 7.85783£+1' 
358".27 .217"1 1.2e322£+1' 
347i! .... .2 ... 583 7.14355E+l' 
3485.7 .2393N 7.88831£+1' 

'ULK I'IOD SHEAR PlOD 

CPA) (PA) 

5.83228E+18 2.17g3~EU8 
5.51517514[+18 a.~7782E+l1 
5.21239E+1' e.8488'E+~1 
S. 66852E +11 2. ·Hil5I57E + 18 
5.7g~21E+18 2,"5~~7E+18 
~. 85~63E +1t 2.88215E+18 
4.511687£+18 2.78573£+18 
~.7823"£+lt 2.865512£+11 
5.1283eE+18 2.711834£+18 
5. 15552E+l' 2.18152E+l' 
5. 16552E+l' 2.512627[+18 
5.12S12£+1' 2.55578£+18 
5.58782E+l' 2.67671E+18 
5.5831~E+1' 2.7516518£+1. 
4.881251£+1' 3.32226£+1. 
5.2915151[+1. 3.82147£+18 
5.17413E+l' 3.158551£+1' 
".83812£+1' 3.365113£+1' 
5.13766E+l' 3.16144E+l' 
5.85121£+1' 3.1863&£+1' 

Table C:3.5 day# , tp ,ts , Yp , Vs ' lJ , Ed , Kd ' and Cd for survey # 1 at 44 
days befor heater turn on in cross section M7-M8. 
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PROFILE AND FILE ~ I "7-fti SURVi.2 

DATE fOR FIELD WORK I 1.-15 DEC,1S178 DAVS AfTER HEATER TURH OH I 112 PROCESS DATE I 21 JAN,1S1S1 

LINE. P-TI"E S-TIft[ P-VELOCITV S-UELOCITV POISS .RATIO VOUMQS "OD BULl( "00 SHEAR 1'100 

C5[C) (SEC) OV5[C) (ft"SEC) (PA) (PA) (PA) 

3 •• 53900E-'" 7.78118E-'. 6801. '79 351 •• 17 .2.1415 7.5I5I521E+11 5.152S1SE+te 3.22823£+10 
5 ".53Sl?eE-'. 7.839'0E-I" 551S151.55 3476.57 .2.72251 7.510668E+te 5.21333E+lt 3. 16S178E+:0 
7 ".Sb·"eE-I. 7.77900£-'" 5961.37 3582 •• 8 .236 .. 151 7.5I5540E+1I 5.83833E+18 3.21711£+10 
9 ".5~·' ,'.,E-''' 7.7"288E-'" 5986.17 3516.84 .236.66 8. 82118E+ 10 5.17277£+10 3.24356[+,a 
11 ".5'" tiE-I" 7.8 .. ge8E-." 5967.516 3"66.511 .2453151 7.851i!74E+lt 5.13763£+10 3.15cI8E+le 
13 4.5.-",)[-8" 7.81188[-8-4 551 ..... 15 3 .. S ..... 7 .23U31 7.885:';"E+18 5.82056£+10 3.1S412£+le 
15 . 4.SJ'; .. 0(-'" 7.68788E-'" 5986.15 3538.42 • 231 .. 78 8.&8707E+l • 5.915149£+18 3.28348£+10 
17 4. 5121c\0Il(-'" 7.68288£-'" 68at.aii! 35351 ..... .ii!3SS77 8.12862E+10 5.12426£+10 3.28537£+18 
19 4.54998[-,. 7.6.3'8[-1" 5968.35 3556 .... .22 .. 714 8.12477[+18 4.51185110[+19 3.31781£+13 
at •• 52C;~-8" 7.6S12ME-I" S5I95.97 353'.81 .23458. 8.17262E+18 S.8SiHS£+18 3.265137£+11 
23 ".54E~0£-'. 7.67588[-8" S965.22 3538.75 .221489 8.168512E+l' 4.Sl531t£+11 ).284851£+18 
2S ".551~-'" 7.B2tHE-I" 5959." 3"7'."2 .243377 7.85"351[+1' 5.11112E+18 3.158451E+18 
27 ".54209£-8" 7.SlStME-. .. 5978.88 3413.3 .2573 1.68383£+11 5.27618£+18 3.15537£+10 
2t ".537 "'0£-14 7. 788HE-'" 5873.18 3482.'4 .24246g 7. 88"46E+1I 5.11554[+11 3.18895£+18 
31 4.54!~E-'" 7.7"gee[-'" 55165.62 3"88.21 .2377)8 7.&I.geSE+l' 5.85161£+1' 3.21112£+18 
J3 •• 5 ll',,~E -I" 7. 728H€-'" 6M7.19 3SII.86 .241162 '.81442[+11 S.15851£+11 3.22886E+l8 
:IS ".54SihlE-I" 7.18 ........ S8sa.H 3"32.72 .251SS8 7.73524£+18 5. 18&116E+11 3.8"824[+18 
37 •• 51eHE ..... 7.""" ..... NN.7 3481.57 .2 .... 33 7.856"8(+11 5. 1867IE+l1 3.18711£+1' 

LUtE • DISTNtC£ 

,ft) 

3 2.687 , 2.686 ., 2.685 • 2.683 
U 2.582 
13 2.612 
15 2.68 
11 2.671J 
It 2.678 
21 2.676 
ill . 2.676 
25 2.675 
27 2.675 
2W 2.613 
31 2.672 
33 2.672 
3S 2.671 
37 2.67 

1lUlS1T\' • i1II22.S 1C~3 

11IST'RUNltT DEUW FOIl P-tMUE. &. ___ SEC. 

IIt5TRlJItEJfr D(UW FOR S-tMUE. 1.13111(__ SEC. 

Table C:3.6 day# , tp . ts ' Yp , Vs ' v , Ed , Kd ' and Cd for survey # 2 at 
112 days after the heater was turned on in cross section M7-M8.· c..:l 

-J 
1:.0 



PROFIt[ AHD FIt[ NME I Pr7-ft8 SURUI.3 

DATE FOR FIELD WORK I 7 AUG.li?8 DAYS AFTER HEATER TURH ON I 348 PROCESS DATE I 21 JAN.I51S1 

LINE • P-TII'IE S-TIfE P-vE:LOCITY '-VELOCITY POISS.RATIO YOUNGS I'IOD IULK 1'101) SHEAIt 1'101) 

(5€C) (SEC) (""SEC) " ..... SEC) CPA) (PjII) (PA) 

3 ".535 •• E-. .. 7. 539HE-'" 6"7.15 3618.37 .2152g6 8.34551E+l' 4.185451[+18 3."3353[+11 
5 ".541.1£-.4 7.SS6M£-'" 5996.87 3688.76 .2161" 8.381'1[+18 ".877"8[+18 3."1532[+1' 
7 ".56488E-'" 7.7J4HE-'" 5964.82 3523.16 .231g87 8.'2'77[+1' 4.gnatE+18 3.25522[+1' 
I ".535elE-e .. 7. 68?tE-... 5998.21 3542.38 .232215 8.11"3£+18 5 .... 759£+10 3.251184£+1' 
11 ".558 .. £-84 7. 896HE-'" 55165.3 3 .... 5.517 .2"51585 7.78278£+1' 5.175193[+10 3.11415£+18 
13 ".547'1[-84 7.""'E-'" 5g18.1Il3 3 .... 8.63 .25e8"3 7.8826"£+10 5.215135[+10 3.11895£+18 
15 4.52 .. ,8[-, .. 7. 3868eE-'" 6M6.27 368 ... 86 .1g822" 8.533"7[+1' ".712g1£+18 3.56088[+18 
17 ".51Je8E-'" 7."71eeE-'" &e18.1? 364'.g,. .2U .... ' 8."2317[+18 4.86516£+1' 3."76"9£+18 
11 ".Sl7HE-'" 7.62SeIE-'" 612".75 356" •• .238&12 8.2'398£+11 5."514£+18 3.332512£+11 
21 ..... 9581[-... 7.S44ME-'" &e36.5" 3681.13 .2Z375 8.32369[+11 5 •• 2113£+1. 3.""89£+18 
21 ".51'"-''' 7.2V7ME-'" &eeS.3t 372".14 .1873 .. 7 8.6""7£+1' 4.6162&£+1' 3.63877[+11 
25' 4.52"":-'" 7. 33MtE-... 5995.,7 37'1.11 .111858 8.56686£+1' 4.63361£+1' 3.Sg391[+1' 
17 4.S8SHE-'" 7 • 36&eeE-I .. &e2'.71 3688.13 .11S1"4 1.5sge3£+11 4.751'1[+11 3.56721£+11 
21 4.51"M[-H 7. 722ME-'4 "'4.'" 3512.15 .2351731 1.'2"46£+11 5.13857[+11 3.23637£+1' 
31 4.SI2etE-H 7.7t2M£-I" &e18.t! 3516.as .24.823 1 .... "6[+1. 5.17"51£+11 3.242 .. 7£+1. 
33 4.4S18etE-... 7.nJME-'" &eZ3.4" 3 .. 16." .262768 7.7326SE+l' 5.0254£+18 3.'617S1[+11 
3S 4.51"'-H 7.DS1ME-H "'''.SIS 3"'7.71 .2&2486 7.1U7t[+1' 5.3g55l6E+l1 3."'5"6£+11 
37 4."1J7ME-'" •• IAIIE ..... ".n 3311.83 • 21 17ft 7 ....... 7£.1 • S.i5312t+l' 1.IIISH+l' 

LIte • DISTMU 

un 
3 1.687 
I 2.6M 
7 •• 685 , 2.&83 
11 2.612 
13 2.612 
11 2.&1 
I? 2."" I' 2.&71 
21 2.671 
Il 2.671 
81 2.675 rr 2.675 • 2.673 
31 2.672 
33 2.&71 
35 a.&71 
37 2.&'7 

... ITV I lUI.' 1C~3 

IMITIlUIEJtT IIEUW FOR ~ I ...... __ SEC. 

I~ IIEUW FOR 5-UfW[ I 1.131M1: -eli SE:C. 

Table C:3.7 day# . tp . ts . Yp . Vs ' lJ • Ed . Kd . and Cd for survey # 3 at 
348 days after the heater was turned on in cross section M7-M8, 

! .1' .f 

u:l 
CD 
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PROFILE AHD FILE NME I ft7-PlS SURV .... 

DATE FOR FIELD WORIC I Z3 OCT .187V DAYS AfTER HEATER TURN OH I .. 56 PROCESS DATE , 21 JAN.1981 

LINE • P-TU£ S-TIPIE P-UELOCITV 

(SEC) (SEC) (lVSEC) 

3 ".54Jee[-e .. 7. 766e8E-'" 5996.-43 
5 ".5728eE-e .. 7. 883e'E-I" 5955.65 
7 ".6318eE-e .. 8.88gee[-'4 5876.56 
8 ".6228eE-04 7.98788[-8" 5883.77 
11 ".18Ce8E-e" 8. 23""£-H 518'.17 
13 ".18888£-e .. 8.261'8E-H 5674.V9 
15 ".72588E-'" 8. 15288E-'" 5741.37 
17 ".6518'E-8" 8.1I6ME-'" 5837.17 
1IJ ".SSlJe8£-'" 7. 81888E-14 5Iill .... 
21 ".5"388E-e .. 7. 88e88E-'" 597.1.88 
23 ".53888£-84 7.868HE-I" 5978.55 
25 ".5JZ8'£-'" 8.66etE-... 598".3" 
27 ".51988£-'" 7.7e988E-8" Utl.79 
2tJ ".szee8E-'" 7. 89 .... E-... 55195 •• 
31 ".514eeE-'" 7.N88eE-'" 6181.8 
33 ..... 8688£-... 7.716"E-8" 68351.78 
35 ".5e8teE-84 7.'"SM(-''' Ut7.65 ,., ... ~-... 7.'N2M£-t .. 8N7.11 

LIME • DISTMCE 

(I" 

3 2.68' 
5 2.686 
7 2.685 .. 2.683 
11 2.682 
13 2.682 
15 2.68 
17 2.679 
11 2.678 
II 2.676 
23 2.618 
is 2.675 .., 2.675 
as. 2.673 
31 2.672 
33 2.672 
35 2.671 
37 2.67 

DEltSITV I 2&a2.5 KG/ftA3 

DtSTRlJIDIT DELJW FOR P-UAUE I I.28MIE-e& 5£C. 

IIfI1'IaIRENT DEUW FOR 5-UAUE I 1.1JMIE-tS SEC. 

S-uELOCITY POISS.RATIO· YOUNeS MD 

("'SEC) (PA) 

3511.14 .239155 8.81284E+1' 
3"56.89 .245957 7.88942E+18 
3 ..... 46 .2483.9 7.57'8&£+lt 
3442.39 .2351773 7.78563£+1' 
3382.55 .257664 7. 151463E+l' 
3291.61 .2465.8 7.88363[+1' 
3333.15 .246472 7.26597E+18 
3351.68 .254152 7.38961[+18 
3475.67 .2356511 7.82945[+18 
34"5.35 .25'5"8 7.78595E+18 
3 .. se.68 .258226 7.888t5£+1' 
3JSe.87 .271633 7."8898E+18 
3!H!1.59 .237 .. 76 8.8"933E+18 
3"35.28 .255672 7. 772251E +1' 
3"76.9 .2 .. 7 .... 1 7.9'5153E+l' 
3519.'3 .2"383 8.87371E+18 
3 .. SJV.7 .. .2"3157 7.51862"E+18 
3511.25 .2 .. 156 8.tMS9[+18 

~ .t" 

lUll MD SH€M I'IOD 

(PA) (PA) 

5. 11928E+1' 3.23286[+18 
5.12342£+1' 3.13398E+1' 
5.81338E+l' 3.83242[+18 
".93528£+1' 3.11168E+18 
4.514812E+l' 2.86832£+18 
4.65131£+18 2.8"139£+18 
4.11651E+l' 2.91461£+10 
5.885168£+18 2.94686£+18 
".93786£+18 3.16S85£+18 
5.2'283£+18 3.11381£+18 
5.21t'8£+18 3.12265£+18 
5."6561£+1' 2.514463£+1' 
5.11'22£+1' 3.25232£+18 
5.3818'E+18 3.89"87E+18 
5.21959E+1' 3.1783'£+1' 
5.236"51£+1' 3.24159£+1' 
5.18231[+1' 3.212'8[+1' 
5.19823[+1' 3.2"615£+lt 

Table C:3.8 day# , tp , ts , ~ , ~ , lJ, Ed ' Kd , and Cd for survey # 4 at 
456 days after the heater was turned on, and 58 days after the heater 
was turned off, in cross-section M7-M8. c.u 
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PROf I L£ AttD FI L£ NAftE I ft7-M su;NB. S 

DATE FOR FIELD YORK I 1 AUG.lgee DAYS AFTER HEATER TURN 0" I 788 PROCESS DATE I 21 JAN.l~81 

LUtE • P-TII'IE S-T11'1E P-UELOCITV 

(SEC) (SEC) (III/SEC) 

1 ".63288£-'" a.7"'8[-14 5S7~.65 
3 ".5"2e8E-'" 8.83988[-'" 5997.77 
5 ".581eeE-14 8. 87388E-'" 59 .. 3.79 
7 ... 668eeE-'" 8.66888£-." 5829.35 
i 4.66Jee[-14 9.285'8[-'" 5831.3" 
11 ... 71eee£-'" 9.3"U"E-'" 5767.7" 
11 ".814ee€-e .. 9. 5768'E-'" 5643.51 .. 
15 ".7S9M£-8" 9.315'1£-1" 5785.17 
17 ".65888£-'" 8.9'7"E-'" 5S28.518 
151 ".S.seeE-'4 a.62 .... £-... 5894.78 
21 ... SS<tME-14 8.sez"£-14 5957.26 
23 ... S68HE-'" 8.73318£-'" 551451.31 
as ".5"7M£-'" 8. 867M£-'" S~".33 
27 ".516ME-'" 8.16"'[-'" &el5.a .. 
i!8 4.5Z3M£-1" 8.aese'E-'" 5991.83 
11 ... ~teE-... 8. 824HE-'4 5991.'3 
33 ...... 9JeeE-14 7.777I1E-'" 683'.2" 
3S ".51288[-'" 7. 866NE-'" 6882.25 
37 ... sestt£-... 7.nIHE-'" '"9."5 
31 ..... 98ME-t4 8.481ME-t4 6116.68 

LIft[ • Dl.STAItCE 

(") 

I ' 2.687 
3 2.687 
i 2.686 
7 2.685 
I 2.683 
11 2.682 
13 2.68C 
IS 2.68 
l7 2.6751 
II 2.678 
21 2.616 
23 2.676 
2S 2.675 
27 2.675 
i!8 2.673 
31 2.67,! 
33 2.672 
3S 2.671 n 2.67 
31 2.&&51 

Df:l.ITV • 1U2.5 K~3 

IftS1'RUlllEM'T II€LIW FOR P-UAUE I i.2MME-16 SEC. 

INlnIJIIiEJfT D(LIW fOR 5-UMIE I 1.IJMeE-1S SEC. 

S-V£LOCITV POISS.RATIO 't'OUtIGS "OD 

("'SEC) (PA) 

3",.6i .388862 6.57~15[+1' 
3'7i.3 .321832 6.56951SE+l' 
3166.21 .318651 6.5826SE+l' 
3138.52 .25159 6.6~23E+l' 
2925.21 .33181" 5.511753E+l' 
2986.37 .325183" 5.89176E+18 
2S3".2 .331398 5.68936E+l' 
2912."1 .32383 5.88956£+18 
3 ... 6." .3121151 6.38686E+l' 
3146.52 .388717 6.15473E+1' 
318V.8i • 251i'12 6.513283£+11 
31 ...... 1 .312917 6.63652[+1' 
385S.7S .322 ..... 6."7479[+1' 
3366.'S .271'11 7.5532~[+1' 
3'15.2" .3212 6.553"9[+1' 
3167.3i .32236" 6.SZSS'E+1' 
3486."3 .2"8~"51 7.96255£+1' 
3 .... 5.12 .25 .. 351 1.8'859E+1' 
33511.48 • 266sC!a 7.63628E+l' 
3187.25 .31 .. 5158 6.ft382E+1' 

BULK "<lD SHEAR "OD 

(PA) (PAl 

5.71293£+1' 2.51485E+l' 
6.118"8£+11 2."S668E+l' 
5.i7758£+I' 2.46558£+1' 
5.46129[+18 2.58324£+1' 
5.5I2S6SE+l' 2.2 ..... 3£+1. 
5.77eS9E+18 2.21523£+18 
S.5 .... 5I7E+1. 2.1'657£+18 
5.5718"[+1' 2.22"44£+10 
5.66538E+l' 2,"3382£+18 
5. 650SSlE +1. 2.59642[+18 
5.748517£ +1. 2. 6685.[ +1. 
5.!H2251[+I' 2.527"8[+18 
6 •• 6 .. 82£+1. 2.4"878[+1' 
6."9755[+1' 2.517137[+18 
6.11878E+l' 2 ... a.13[+1. 
6.12283£+1' 2."6741[+1' 
5.2861"[+1' 3.18778£+18 
5.2i7513£+I' 3.1126e[+I' 
5."5124£+1' 3.8."65£+1' 
5.51"1"7£+1' 2.66488£+1' 

Table C:3.9 day# , tp , ts , Vp , Vs , 1.1 , Ed. , Kd. ' and Cd. for survey # 5 at 
708 days after the heater was turned on, and 310 days after the heater 
was turned off, in cross section M7-M8 
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PROfILE AHD FILE HAft[ I ~-~9 SUAVe. 1 

DATE FOR FIELD ~R( I 13 JULV.1978 DAVS AFTER H£ATER TUR" OH I -42 PROCESS DATE I 21 JAH.l1i181 

LlfIE • P-TlI'tE 5-TlltE P~LOCITV 

(SEC) (SEC) (""SEC) 

1 7. 57SM£-14 1. 26"5IE-13 5876.S 
5 7. 56"ee£-'" 1.27318E-83 5879.77 
II 7.5"688£-1" 1.26688E-83 588S.56 
13 7.5"7ee£-84 1.20328E-'3 5879.76 
17 7. 55JM(-1" 1.27148£-'3 5867 .... 
21 7.S78eeE-14 1.27121£-83 58 .... 87 
zs 7.5-Beet-I" 1.253"'E-13 5861."1 
2i 7. Si!2eeE-I" 1.a7ee'E-83 sa6B.63 
33 7. 61eteE-'" 1.28aSI£-83 57512.26 
J1 7.SIiIS8I£-'4 1. 28CNE-13 S7VS.83 

LItE • DISTMC( 

(,.) 

1 4.417 
5 ".411 
I ... 417 
13 ...... 1 
17 ".395 
al ... 39 
as ... 383 
ast ... 378 
33 ".372 
37 ... 3&& 

DOtSITV • 2&22.5 1C~3 

IrtSTIUIEJIT DELAY fOR P-uMI[' 6.2tMIE-M SEC. 

IItS1'IlUftDfT DEUW FOR S-tMUE. 1 .IJIME -IS SEC. 

S-VELOCITV POISS.RATIO YOUNes "OD 

(""SEC) (PA) 

352".58 .215112 .. 7.5143"2E+l1 
3495.8 .zaG621 7.86228E+l1 
3512.39 .223861 7.5115125E+1I 
3515."6 .22IB2i! 7.5119S4E+11 
34B7.82 .226722 7.B27I7E+l1 
3 .. 8 ..... .2237"51 7.7S1282E+l1 
3528.7 .iH56151 7.5135112E+l1 
3"78.19 .za5l271 7.88811£+11 
3"39.27 .227725 7.616511E+l1 
343".11 .2211522 7.61475[+11 

'-

IUU: ,.OD SHEAR "01) 

(PA) (PA) 

... 713"7E+l1 3.25784£+18 
4.711327E+l1 3.214S5£+18 
... 775176£+11 3.23535£+10 
... 7"5I6E+l1 3.2"1'8E+1I 
... 77356E+11 3.1 S.2"£+ 11 
... 7115"E+18 3 .1835151£+ II 
... 652B6E+18 3.265"7£+11 
".881511£+1' 3.17265E+l' 
".66251£+11 3.1128"£+18 
4.68&teE+l' 3.89256[+1' 

Table C:3.10 day# , tp , ts , ~ , ~ ,11, Ed ,Kd ' and Gd for survey # 1 at 
42 days before heater was turned on in cross section M8-M9. c..:l 
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PROFILE AHD FILE ~E J Pl8-Plg SUAVC.a 

DATE FOR FI£LD WORK I at DEC.I871 DAYS AFTER HEAT£R TURN Oft J 118 PROCESS DATE J 21 JAN.1gal 

LIttE • P-TI~ S-TIPIE P-UELOCITY 

(SEC) (SEC) ('VSEC) 

1 7.5"5HE-14 1.21"11£-13 SSlI2.71 
5 7. 588HE-I" 1.~seE-83 5ti123.19 
8 7.471HE-H 1.26198E-13 S948.17 
13 7."5988[-14 1.25568E-83 5948.71 
17 1."7988£-14 1. 26e68£-83 5925.58 
21 1."76eeE-'4 1.26698E-83 5ti1ll.23 
as '.""188£-84 1.25468E-13 5939.83 
2V '."71eeE-'" 1.25;51£-13 Sge9.'3 
33 1.SJBetE-I" 1.28911E-t3 5848.15 
37 7.51seeE-t4 1 • 2886t£-t3 5858.84 

LINE • DISTMCE 

(PI, 

1 4.417 
Ii ".411 • ...... , 
13 ...... , 
17 ".385 
81 ".39 as ".313 
II ... :J?8 
33 ... 372 
37. .. ... 

DDtSIT'I I ... S 1CG/ftA3 

INS'TIUIDIT DO.AY FOit pt-tMUE. '.2MM[-t& SEC. 

ItII11UIEJtT KUW FOIt S-YAW:' 1.13111E-tS &lC. 

S-VELOCITY POI55.~ATIO YOUNGS PlOD 

(PI"SEC) (PA) 

3487.78 .229418 7.88914[+18 
351'.Stil .2~731 7.9 .... 1[+1. 
3517." .23355& 7.95786£+11 
35l1.93 .22673 '.'4889[+18 
3517.til1 .227834 7.97821£+1' 
3496.34 .232351 1.8'144£+11 
3525.3 .228185 •••• 518£+1. 
35'1.45 .228 •• 1 7.R369£+1' 
3421.51 .23977 7.&1239£+1' 
3418.15 .241887 7.&1143£+1' 

tULle PlOD SHEAR PlOD 
(PAl (PA) 

4.a5g33[+11 3.2U"8£+18 
".89636£+11 3.22835£+11 
".97713£+11 3.22558£+10 
4.98912£+18 3.28t"1£+HI 
".88173£+11 3.2"564£+18 
".92128£+1' 3.28584£+18 
".98"14[+1I 3.25917£+18 
4.85521£+18 3.22625[+18 
4.87542£+1' 3.87118£+11 
4.Sl1414[+I' 3."416£+11 

Table C:3.11 day# , tp , ts ' Vp , ~ , v , Ed. ,Kd. ' and Cd. for survey # 2 at 
118 days after the heater was turned on in cross section M8-M9. 
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PROf I L£ NlD FI LE twIE • ftlHW SURUC. 3 

DATE FOR FIELD WORK I i AUG.IV7V DAYS AFTER HEATER TURN ON I 343 PROCESS DATE I al JAN.lgll 

LINE: • P-TII'E 5-TlftE P-VELOCITY 

(SEC) (SEC) '"'SEC) 

Ii 7.51SME-14 1.274gfE"'3 liV18 ... iI 
I 7."6388E-8" 1.25948£-83 595".6 
13 7 ..... 488£-8 .. 1.a77<4aE-03 5961.8 
17 7. "'''88E-8'' 1.257?olE-83 5937.58 
21 7."9188E-8" 1.257~"'E-e3 591)9.27 
25 7 ..... 908E-8 .. 1.25460£-83 5933.4 
n 7,"5988£-84 1.26230£-83 5918.62 
33 7."JeeeE-e .. 1.27238[-83 5933.77 
3? 7.51588E-'4 1.C!7618E-'l sass.e .. 

LIfE • DISTANCE 

eft) 

5 4."11 
g ...... 7 
13 ...... 1 
l? ".3iS al 4.31 
as 4.38) 
n 4.37' 
33 4.372 
:rP 4.316 

DUtSITV I ".5 1CG/ftA3 

INSTIUIEJtT IEUW FOR P-uAUE I 1 ...... -11 5(C. 

I...,.....,. IIEUW FOR S-uMoIE I 1.13111( __ HC. 

S-VELOCITV POISS.RATIO YO~S "00 

"'"'SEC) (PA) 

3 .. g'.82 .233257 7.81232E+l' 
3538.117 .228839 '.'3578E+18 
3476.83 .2 .. iHS .. 7.87"14£+18 
3526.16 .227582 8."569E+18 
3524.12 .22481" 7.97322E+18 
3525.3 .2271SJ3 7.99925E+18 
34!,j9.6 .al1218 7.9889aE+18 
3467.89 .248889 7.B2313E+18 
)451.9) .23"'32 7.71251E+l' 

, '. 

IULIC 1'100 SHEM /'100 

(PA) CPA) 

4.g251"E+l. 3. U~573E+le 
".939H!E+lt 3.26966£+10 
5.89622E+1I 3.16871E+10 
4.89792E+18 3.26876£+10 
".81498E+lt l.2578eE+U 
".187I1E+1t 3.25917£+19 
4.ve418E+18 3.21183E.+10 
5.83'''7E+18 3.15243E+U 
".83C!VH+lt 3. 12"1il2E+18 

Table C:3.12 day# , tp , ts , Vp , ~ , 1I, Ed ' Kd , and Cd for survey # 3 at 
343 days after the heater was turned on in cross section M8-M9. c..u 
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PROFILE ~D FILE N~ r "8-fti SURVC.4 

DATE FOR fIELD WORK I 23 OCT.1V7V DAYS AFTER HEATER TURN ON r 4a5 PROCESS DATE I 21 JAN.1V81 

LIr€ • P-TIPI£ 5-TIPtE P-VELOCITV S-VELOCITV POISS.RATIO VOUtlGS "OD IULIC "OD SHEAR I'IOD 

(S£C) (SEC) nVSEC) ("/SEC) (PA) (PA) (PA) 

5 7.54188£-e4 1.2435«-13 5897.85 3578.78 .218354 8.12178E+lt 4.6413SE+18 3. 36868E+l' 
8 7.52411£-14 1.2546IE-13 Si85.82 3544.6 .218481 8.12V7SE+lt 4.7SJV8E+18 3.284116[+18 
13 7.51M«-1" 1.26278E-83 Sgel.B4 3516.86 .2247 7.84485E+18 4.8eV82E+18 3.2435I1E+1' 
17 7.S378eE-84 1.2716e£-83 5878.6 3.87.26 .228654 7.836IHE+lt 4.81368E+18 3. 181123E+l1 
21 7. 546NE-t4 1.26850£-83 5865.85· 34111.88 .225561 7.83782E+18 ... 751186E+18 3 .1II76VE+ 18 
as 7. 485HE-I" 1.2611 IE -83 5ge •• 62 3586."6 .2274Vl 7."1818E+18 ".84276E+18 3.22535£+18 
21 7."69ttE-t .. 1 • 268&OC -83 581t.62 3483.73 .233842 7.85484E+18 4."1815E+18 3.18276£+11 
]J 7.5"2NE-e .. 1.279<4eE-'3 58 ..... 82 3"47.68 • 23lee7 7.68838£+18 ".88286£+1' 3.11723£+11 
37 7.53VME-H 1.278ME-e3 58lSJ.24 3446.75 .232631 7.Ae6iE+l' ".787?gE+l' 3.11S",+I' 

LINE • DISTNtCl 

"U 
It ..... 11 
II 4 .... 7 
13 4 .... 1 
17 4.3VS 
21 ".lSI 
15 ... 383 
lSI ... 37. 
33 4.372 
37 4.3M 

DOtSJTV I 1122.5 K~3 

INSTIUEItT IlEUW FoR P-WMI( r , ..... ~ .c. 
INSTIIUIEMT DELAY FOR S-wM: I 1.llMlE-es SEC. 

Table C:3.13 day# ,tp , ts ' Vp , Vs ' ZJ , Ed ' Kd ,and Cd for survey # 4 at 
425 days after the heater was turned on and 27 days after the heater 
was turned off, in cross section M8-M9. 
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PROfILE AND FILE HA~ I "I-~ SURVC.5 

DATE FOR fIELD WORK a "-5 AUG.1881 DRYS AFTER HEATER TURN ON I 711 P~OC[SS DATE I 21 JAN,IS181 

LINE • P-TIM: S-TIM P-VELOCITY S-VELOCITY POISS.RATIO YOUNGS PlOD IULIC PlOD SH£AA I'IOD 

(s[C) (SEC) U"'SEC) ""'SEC) (PA) (PA) (PA) 

1 7.S6M1E-14 1.27538£-13 581i11.V 3 .. 51 ..... 6 .228536 7.86853E+11 ".831512£+11 3.2e24'£+18 
3 7.55U8£-I" 1.273 .. 8£ ... 3 6889.81 3"118.14 .227 .. 516 7.87843[+11 4.81865E+18 3.2eIil15[+11 
5 7.55518'£-'" 1.27 .. 7 .... 3 5883.651 3"511.37 .22825 7.85288E+18 4.81618[+11 3. 15167"[+le 
7 7. 683el£-'" 1.28868[-83 58 .... 7 3473.57 .2272 .. 7 7.76656£+11 ".74578[+11 3.16"22[+1' 
8 7. 53"M[-1" 1. 2sceeE-83 58gt.ea 3461.17 .2357"2 7.751683£+11 4.5116S14£+le 3. 15"3Ii1E+l' 
11 7.54718£ ..... 1.29"28[-13 5183.77 3"32.85 .2415151 7.676"6£+18 ".85813[+1' 3.151 ... 7[+1. 
13 1.552"£-1" 1.266S1e[-13 5875.83 3515.1 .2237'" 7.8I5512£+le 4.158351£+11 3.221S13E+18 
15 7. 578ME ..... 1.215"«"'3 5851.52 3"78.15 .226514 7.78736£+11 4.7"6516£+11 3. 17 .... 1£+le 
17 7. SiSIME-'" 1.277...r-13 sas...54 3471.28 .228921 7.766516£+18 4.77534£+18 3.1"'7£+1' 
lSI 7.6"7ee£-I" 1.zg&18[-83 5791.651 3"13.51 .233778 7.5"1S1"£+lt ".721551£+11 3 •• 56 .... £+1. 
al 7. 53S1e8£,.. ... 1.27238£ -83 5871.3" 3"81.36 .228895 7.81151"£+11 ".8e252£+I' 3 .1784"£+18 
2J 7 ... 71.8£ ..... 1.26"518[-13 59C!1.18 3"Slg.52 .231513" 7.IUISlIE+lt ".SlI233£+11 3.21168E+1I 
as 7 ... 7Jee£ ..... 1.264Ge[-83 5111".18 3"87.17 .23117" 7.8S176 .. £+te ".851638£+11 3. 21736£ + 18 
17 7.4"388£-'" 1.27728[-'3 583S.51 3"61.78 .2"2"67 7."5151£+18 5.85118£+1' 3.1"8117E+l1 
a 7. 467eeE ..... 1.2&78':"'3 5912.22 3"84.28 .233932 7.15712£+lt 4.512175£+1e 3. 18377E+l1 
31 7. 587eeE ..... 1.2747t£"'3 5875.88 3462.88 • 234ees 7.15779£ +1, ...86886£+18 3.14334£+11 
33 7.5JSeeE-'" 1. 2779t("'3 S8S8.351 3"51.71 • 2338es 7.71533E+lt ".81991£+18 3. 12"62E+l1 
35 7. 612eeE .... 1.3HHE"'3 5788." 336&.2 .2 ...... 52 7. 39611E+18 ".'23SiE+l1 2.g7163E+lt 
n 7. SUItE ..... 1.27IIe("'3 5161.18 34 ..... 51 .2361" 7.1831SE+l1 4."31E+11 3. 111I2E+lt 

LI ... flSTANCE 
(In 

1 ..... 17 
3 ".41S , ".411 ., ...... • ...417 
II 4 ...... 
13 .. ·.411 
15 ... 398 
17 4.3VS 
11 ".313 
81 ".31 
23 ... 317 
as 4.383 
17 ... 381 
a ".378 
31 4.37" 
33 ... 372 
3S ... n 
n ... 3&6 

DDtSITV I BIU.S ~3 

IN5TIIUM:NT IIDJW fa. ~ a ...... -t& SEC. 

IIllTllUfEIfT IIDJW fa. I-UMIE. 1.1 ...... SEC. 

Table C:3.14 day# , tp , ts ' Vp , Vs ' lJ', 'Ed ' Kd ' and Cd for survey # 5 at 
day 711 after the heater was turned on and 313 days after the heater 
was turned off, in cross section M8-M9. c.J 

CD 
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PROfILE AND FILE IWt[ I N-M SURUD.l 

DAT£ FOR FIELD WORK I 13 JULV.1878 DRVS AFTER HEATER TURf4 ON I -I/l. PROCESS DATE' iH JAN.1S181 

LIf€ • P-TI"£ S-TIftE P-ViLOCITV 

(SEC) (SEC) (""SEC) 

1 ".78'11£-'4 8. 15988E-'" 5881.73 
& ".7SIME-'" 8.2 .... 1£-... sage.i!! 
8 ".813ME-'" 8.12788£-1" 58SIiI.8a 
13 ".S4eeeE-I" 8. 11"IE-8" 5835 ... 
17 ".82ee8[-1" 8.eC!a'IE-I" 5868.'1 
21 ".922ME-8" 7. 7611'E-'" 5755.1" 
as ".87381£-1" 8.11iI"88£-1" SB17.Slil 
ag ".868ME-8" I. 15S.8£-I .. 5831.21 
33 ".817ME-I" 8.~1£-t4 SSlel.Ui 
37 ".I8JM£-'" 7 .63311E-t4 SIal. 67 

LINE • DISTANCE 

(lU 

1 2.77S 
& 2.77SI • 2.78" 
13 2.788 
n 2. Nil 
11 2.7117 
IS 2.7II1l 
n 2."2 
33 2.ae& 
n 2.81 

.... ITV I asaa.& It ......... l 

INSTIUIt[JtT DEUW FOR P-UMI(. • ......... s(C. 

I~ IEUW FoR S-tMUE I 1.13IME-e5 SEC. 

S-VELOCITV POISS. RATIO YOUNGS "01) 

(""SEC) (PA) 

3"48.82 .2375181 7.72376E+1I 
3 .. 18 ... 7 .2 .. 583 7.6 ..... 8£+11 
3517.82 .a18a68 7.1i11742[+1' 
3"86.31 .222 .. 25 7. 7821i11£+11 
35Jt.16 .216 .. 16 7.1i15182E+l1 
3657.17 .1613"2 8.1"684E+18 
3517.18 .ill .. ,,7 7.83561E+1I 
3"82.81 .2a25 .. 7 7.778411£+18 
3"65.81 .236686 ?7818~+11 
3736.7 .1511.8 8."3121[+1' 

BULIC I'IOD SHEAR I'IOD 

(PA) (PI\) 

".111317£+1' 3. lllJ .. 7E+1. 
&.11188£+11 3.186"2£+11 
".67787[+1' 3.2"535£+18 
".671116£+1' 3.187"8£+11 
".67266E+l1 3.26816E+1I 
..... 8 .. 2E+l. 3.58756£+18 
... 5751i12E+l' 3.2a557E+l' 
".6?a55E+l1 3.18126E+l1 
... 83212E+l1 3.1S.ell£+I' 
.... 2714[+1. 3.&6178[+11 

Table C:3.15 day# , tp , ts ' Vp , Vs ,1), Ed ,Kd ' and Cd for survey # 1 at 
42 days before heater was turned on in cross section M6-M9. 
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PROFIL£ AND FILE fW£ I Nt-ftV SURUD.2 

DATE FOR FI£U UORIC I 21 IEc.un. DAYS AFTER HEATER TtJItt Ott I llg PROCESS MTE I 21 JAH.lgal 

LIfE • P-Tlft[ 5-TIft[ P-vEl.OCITY 

(SEC) (KC) (I"SEC) 

5 4.'nSIN£-'" '.146ME-e4 5gs4.57 
II ".74S1H£-e4 8.214ME-e4 5S13g.13 
13 ".751.-£-e4 8.e9geeE-'" 55145.83 
17 ".741M£-e4 '.'75eeE-I4 5967.6 
21 4.~-'" 8.2I4ME-e4 5872.35 
2S ".8MME-'" 8. 242ME-e4 5987." 
a. 4.7VSI8IE-'" 8. 13481E-e4 5915.14 
JJ 4.7I2ME:-e4 8. 216ME-e4 SSI44.ua 
J7 ".I2MIE-e4 '.J6?IIE-e4 S8SJ4.a 

LIME: • DISTMCE 

'") 
5 2.77SI 
II 2.784 
13 2.788 
17 2.7112 
21 2.7S17 
25 2.79SI 
II 2.11N 
JJ 2.816 
J7 2.'1 

DEHSITV I 21122.5 It~ 

II'IS'TIUEfIT DELAY FOR P-wMIE a 6.2MII€-I& s[C. 

IMITIIUROff DEUW FOR S-wMIE a 1.131N€-IS SEC. 

S-W:LOCITV POISS ... ATIO ~ItOD 

( .... SEC) (PA) 

34551.41 .245242 7. 81665E+1. 
3436.61 .24141 7. 73328€+1' 
34511.11 • 236S1JS 7.Sle713E+l1 
~.66 .236231 7.S17318E+1' 
3423." .a4C!665 7. 6372e£+11 
3443.2J .24275 7. 7271g("1 
34113.3J .2JZ212 7. 886S17E .. I 
34fi2 •• .24321S1 7.81846£+11 
34e4.41 .24.756 7.58721£+1' 

~ 
., 

IlIUC ItOD SHEAR ftOD 

(PAl (PA) 

5.11377£+1' 3.13861£+11 
5.122513£+1' 3.151725£+11 
5.e'SlG1E+1' 3.151626[+11 
5.83?SI8E+1' 3.224?g[+11 
4.514634[+1' 3.'72S11E+1I 
5.88674E+l' 3.1'1118£+1' 
4.518872[+1' 3.2tf33E+l' 
5.'7532[+1' 3. 14".4E+18 
5.ISI87E+l' 3 •• 38"1(+1' 

Table C:3.16 day# ,tp ,ts > Vp , Vs , v , Ed ' Kd ' and Cd for survey # 2 at 
119 days after the heater was turned on in cross section M6-M9. c..:J 
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PROfILE AND FU.E twtE I NH'; SURVD.3 

DATE FOR FIELD. WORK I 2 AUC.l;79 DAVS AFTER HEATER TURN OM I 343 PROCESS DAT[ I 21 JAN.lgBI 

LIME • P-TlN: &-TU'£ P-UELOCITV 

(SEC) (5£C) (";oS[CI 

5 ".73"'-'" 8.'77"E-I" 5~53.3 
8 4. 752M£-'" 8. 148"E-14 5g36.13 
13 4.7SJN£-I" 8. 15818E-'" Si43.3 
17 4.14,"[-'4 8 .... 3 •• E-.4 5g6'.72 
iH ".82JeeE-I" 8.3"18E-'" 5874.82 
25 ".81588E-'" 8.2618'E-14 S888.S»1 
29 ".7g8e8E-'" 8. 11S •• E-'4 5916.]8 
]] 4.774ME-14 8.1B6teE-I" 5855.'1 
31 ... RSME-14 8.2HME-14 sag.," 

LIME • DISTAHCE 

(I'll 

5 2.779 • 2.78" 
13 2.788 
17 2.792 
21 2.797 
as 2.7W 
21 a.Bei! 
33 2.816 
n 2.11 

DOtSI1'\' I 1&22.5 K~3 

IItlTlUlEHT DllAY FOR P-uAUE' 1 ..... __ SEC. 

IMSTlllRJfT IIE1.AY fOR 5-tMUE. 1 • 131M( -IS IEC. 

S-VELOCITV POISS.RATIO VOUNeS ..oD 

(";oSEC) (PA) 

3488.45 .23831; 7.;8847E+l' 
3464.84 .241618 7.818'8£+1' 
3465.51 .242"24 7.82616E+l' 
352t.81 .232882 8.81168E+lt 
3413.16 .245261 7.618311[+11 
3"35.2 .e"218S 7.6879'[+lt 
]581.62 .2]'427 ?IJI2IJIIE+1' 
]"75.7B .2416'" 7.8677][+1' 
3433.11 .''']ggs 7.6"23(+lt 

lULl( 1'I0D SHEAR 1'101) 

(PAl (PA) 

5.U6i6E+l' 3.1;323E+l1 
5.'42118E+l1 3.14834E+l' 
S.'63iiE+l1 3. 14iS5E+1t 
4.iB32I1E+lt 3.25t87E+l1 
4.i77i8E+1t 3.eS"IJ"E+18 
4.IJ6837E+l' 3.eg"7'E+l' 
4.8112].E+l' ].21555E+l' 
1i.t?S5IJE+lt ].16826E+18 
S.M6S6E+lt 3 •• atlJ4[+I' 

Table C:3.17 day# , tp , ts ' ~ , Vs ' IJ , Ed ' Kd ' and Cd for survey # 3 at 
343 days after the heater was turned on in cross section M6-M9. 
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PROfILE AHD fILE HAft[ I ",-~~ SURVD.4 

DATE fOR fIELD WORK I 24 OCT.l~1V DAVS AfTER HEATER TURN ON I 4as PROCESS DATE I 21 JAN.lI1S1 

LIft[ • P-TII'IE S-TIftE P4.lELOCITV 

(SEC) (Ke) UVSEC) 

5 ".142HE"''' B.~se'E-'4 5S138.'3 
8 ".181ME ... 4 8.173'8£-'4 5888.55 
13 4. 826ttE-... 8. 115"E-'4 5852.23 
17 ".78?eeE:-'" 8.163"E-'4 5S1t8 
21 4.829ME-e .. 8. 3821IE-I" 5861.48 
as ".l2lHE-'" 8.288"[-'" 58751.82 
2i ".RettE-... 8.'31ItE-~ 58851.'3 
33 ".17SHE-'" 8.18"1£-14 55153.14 
3? 4.832ME-'" I ... JME ..... SIM." 

LIft[ • DISTMtCE 

un 
s 2.'77i , a.1'4 
13 a.718 
17 1.?Va 
21 I.N1 
as 2.7IV 
n 2.1N 
33 2 .... 
3? 2.11 

IIOtSJTV I 2I22.S 1C~3 

IttI1IIIIDn' DlUW FOR P-uMIE' I.2MIIE ..... C. 

IM'rIIlKNT DlUW FOR S-uMIE' 1.13111(-es SEC. 

S-U£LOCITV POISS.MATIO VOUHGS "OD 

"'''SEC) (PA) 

35'3.53 .2laliSl 1.83818£+1' 
345 .... 8 • 2382., 1. 15 .. 57E+l • 
3"58.2 .a3173 1.72611E+l' 
3511.85 .226111& 7.5I37'lE+1I 
3382.51 .251114 1.511515[+1' 
3"23.85 .243313 7.& .... 5151[+1. 
3538.77 .217 .. 15 1.1I;63'E+1I 
3"'8.31 .24'88' 1.87468[+11 
36a5.12 .i!2H41 1.86t4&£+11 

01 

IULIC PlOD SHEAR I'IOD 

(PA) (PA) 

4. ~154S14E+l' 3.11S185E+1I 
4.515575E+l' 3.12884E+1I 
4.11111117E+l' 3.1362IE+l' 
4.84"I&E+18 3.23"5"[+11 
5.'2711[+1' 3 •••• 51E+l. 
".1165'''E+l' 3.'70'[+11 
4.71616[+11 3.28"13[+lt 
5.16536E+l' 3.172118[+11 
4.75444£+11 3.25885£+1. 

Table C:3.18 day# ,tp , ts ' Yp , ~ , IJ , Ed ,Kd , and Cd for survey # 4 at 
426 days after the heater was turned on and 28 days after the heater 
was turned off, in cross section M6-M9. c.u 
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PROfILE AND FIL£ !ME • "'-1ft! SURVD.5 

DATE FOR FIELD WORK • 3-4 AUC.lg&t DAVS AFTER HEATER TURN 0" • 71. PROCESS DAT£ • 21 JAN.18Bl 

LINE • P-TlIE S-T1M: P-UELOCITY 

(SEC I (SECI (/""SEC) 

1 4. 817ME-'" 8.3a8'1£-'4 5835.8' 
5 4.7 ..... E-... '.213"£-'" sn •. o 
• 4 ....... E-... '.137ME-'4 5875 •• 
13 ".8~e£-'" 8.331"£-'4 5784.23 
17 ".781"£-'" 8.'77"£-'" 5816.51 
al ... 88 .... £-... 8.67881£-'" 581'.5 
i!S ".8agel£-'" 8. 626HE-'" 5871.62 
ag ".8t9ME-I" 8.25718£-'" 5881.2'7 
33 ".?7M8E-'4 8.187"£-84 5868.t7 
3'7 4.112H1£ -t4 '.2?VME-t4 AW.64 

LItE • DISTAHC£ 

U., 
1 2.775 
5 a.'77SI 
" 2.71 .. 
13 2.788 
11 2.?V2 
21 2.197 
i!S a.Ne 
ag I.IN 
33 2 .... 
3'7 .... 1 

IIOtIITY • 8A2.5 1C~3 

I....,..,.,. DELAV rOIl P-UMI[' ...... __ SEC. 

INS1'IIlRtfT II£UW FOIl S-tMUE. 1.13111E-M SEC. 

S-UELOCITV POISS.RATIO YOUNGS ptOD 

nVSEC) (PAl 

3377.87 .a4ae84 7."68&5E+l' 
3435.11 .2475 .. 1 7.72113£+1' 
34';.58 .23a34' 1.78';8E+11 
3382.55 .237aea 1."7C!22£+1' 
3515.7' .228458 7.8a552E+l' 
3265.62 .267882 7.'DZ33E+1t 
3287.!U .271611 7.21"3£+11 
3 ...... 57 .a"18S1 1.18547£+1' 
3475.35 .a424'. 1.8?tG'£+1' 
3441.1 .242187 1.114'3£+11 

IULIe PlOD SHEAR "CD 

(PAl (PAl 

4.8'4181£+11 2.;8a45E+l' 
S.e8728£+l1 3.18454£+1' 
...... 518£+1. 3.15688E+l1 
".7"873£+1' 3.'1834£+1' 
4.88251£+1' 3.22318£+1' 
5 •• 8 .. 67E+l' 2.7;678£+1' 
5.26128£+1' 2.83512£+1' 
4.;5864£+1' 3.U439£+I' 
5.18245£+18 3.167"8£+11 
4.88736£+11 3.1153"£+1' 

Table C:3.19 day# , tp , ts ' Vp , Vs ' v , Ed ,Kd ' and Cd for survey # 5 at 
710 days after the heater was turned on and 312 days after the heater 
was turned off, in cross section M6-M9. 
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PROFILE AHD FILE N~ I "8-Pl6 SURVE.l 

DATE fOR FIELD WORK I 11 JULY,I5178 DAYS AFTER HEATER TURN OM I -44 PROCESS DATE I 2. JAN,19S1 

LINE • P-TII£ S-TI~ P-UELOCITY 

(SEC) (SEC) (PI/SEC) 

1 7. 18208£-e .. 1.24188E-83 5877.81 
3 7. 13108E-8" 1.25558E-83 5~21.63 
5 7. 112e8£-84 1. 218e8E-83 5936.17 
7 7. 178"E-84 1.23638[-83 58751.71 
51 7 • 174e8E -8" 1.Je660[-83 5883.81 
11 1.25688£-84 1. 25450E-83 5813.18 
13 7.29888£-8" 1.27518£-83 5718.85 
15 7.2218e[-... 1 .29288£ -e3 58 .... 6 
17 7.16588£-8" 1.32548E-83 5886.25 
19 1. 15388E-'" 1.25388£-83 5896.21 
21 7. 17280E-'" 1.255!HE-83 588 .... 5 
23 7 • 16888E ..... 1.2JSeeE-83 5882.35 
2S 7.1858'£-8" 1.212ge£-83 5868.31 
27 7.11188£-'" 1.27"28£-83 5928.5 
29 1. 1148eE-" 1.22288£-83 592 ... 56 
31 7. 118"E-'" 1.28948£-'3 5918.31 
J3 7.'9teeE-'" 1.22388£-'3 59"1.1 
35 7.1"2M£-'" 1.2gsv.-e3 58gs.8S! 
31 7.1 .. gee£ ..... 1.219"«-83 5889.66 
l8 7.'7SHE-H 1.2U!3I£"'3 sase •• 

LIlt[ • DISTMtCE 

(It) 

1 4.11S 
3 4.186 
5 4.11S 
7 4.184 
8 4.18 .. 
II 4.182 
13 ".181 
IS 4.t82 
17 4.t81 
18 4.181 
21 4.181 
23 ... tl 
2S 4.18 
21 4.1N 
28 4.118 
31 ... 176 
33 4.116 
3S 4.175 
37 4.174 
3S 4.173 

DEHSITV I 2&22.5 1C~3 

INST1UEJtT DEUW fOR fI-IMUE I 6.a.eetE-e& SEC. 

IHS'TIllKNT DnAV fOR S-UMI£ I 1.1"'''''' SEC. 

S-VELOCITY POISS.RATIO '!'OUNGS 1'100 

(I'I"SEC) (PA) 

34e3.27 .247844 7.58851E+1e 
336".41 .261664 7."9844[+18 
3"SH.28 .235585 7.89~28[+18 
3415.51 .2453 .. 51 7.61987[+18 
323e.l" .28 .. 212 7.82789[+18 
3363.Sl .248282 7.40874£+18 
3388.28 .256148 7.2189&£+18 
3263.36 .27317 7.11153E+18 
3181.65 .2Sl3622 6.86S"IE+10 
336".951 .258 .. 87 7."741"[+18 
3359.31 .257778 1 ..... 0475[+18 
3"15.81 .2 .. 5613 7.62389E+18 
3"78.69 .229185 1.8eI38[+18 
3389.85 .213139 7.31531£+1e 
3 .... 8.62 .20769 7.75845[+le 
3267.35 .2S.882 7.1'7165E+1e 
3 .... 4.12 .24691" 7.75182£+le 
32"7.51 .2823 .... 7.8n35[+18 
3455.81 .231657 7.74898[+1' 
341".6 .24131<4 7.8M21E+l' 

~, 

JUlie PlOD SHEAR 1'100 

(PA) (PA) 

5.818"6E+1I 3.13744E+18 
5.23801E+lt 2.968"8£+18 
4.97S189E+18 3.151658£+18 
4.987l2E+18 3.85933E+te 
5.42808E+18 2.73626[+18 
".90546[+10 2.96757E+18 
4.928"6£ +18 2.87025£+18 
5.22530£+18 2.79284E+l' 
5.5"678£+18 2.65472[+1' 
5.15785E+18 2.1161158E+18 
5.1225"E+18 2.95949[+11 
4.519 .... 2£+1. 3. 859118E+10 
".79978£+18 3.17357£+11 
5. 38855£+1e 2.8715I1E+18 
5.'4651E+le 3. 11893£+te 
5. 45296[+le 2.79967£+te 
S.18S81[+le J.ue81£+te 
S. "3161£+18 2.76577[+18 
4.512293E+18 3.138S1[+18 
5.164'lE+18 3.16&11£+1' 

Table C:3.20 day# , tp , ts ' ~ , Vs , v , Ed ' Kd ' and Cd ,for survey # 1 at 
at day -44 before the heater was turned on in cross section M8-M6. c.u 
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PROfILE AND FILE NAft£ I "1-"6 SURV£.C! 

DAT£ FOR FIELD WORK I 17 AUG.1P78 DAYS AfTER HEATER TURN ON I -7 PROCESS DATE I 28 JAH.I1181 

LIME • P-TIM: 

(SEC) 

1 7.1~8'E-'" 
2 7.1"7H£-1" 
3 7. 122ee£-'" .. 7.127"E-84 
5 7.1esee£-8" 
6 7.H"ee£-84 
7 7. 15"ee£-8" 
8 7. 186ee£-'" 
P 7.18008£-'" 
1. 7. 289l!8£-8" 
11 7.2"2"E-8" 
12 7. 258teE-'" 
13 7.25"88£-8" 
1 .. 7 • 282eeE --'4 
15 7.2ts'8£-'" 
16 7. 16788E-I" 
17 7.11318£-'" 
II 7.18788£-'" 
19 7.121'8£-1" 
eM 1. 12gee[-.4 
21 7. 15788E-'" 
U 7.1 ... teE-'" 
23 7. 14".8E-8 .. 
2" 7.1"' .. E-. .. 
as 7. 116eeE-'" 
H 7 .• 187etE-t .. 
27 7.t76ME-8" 
ea 7.e78M£-... 
29 7.1SeeeE-'" 
:Ie 7.t8eteE-... 
31 7.111M£-'4 
3C 7.85700£-'" 
33 7.17611£-'" 
34 7. 121HE .... 
JS 7. 12 .. eeE-t4 
36 7. 18SeeE-. .. 
37 7 •• 868eE .... 
J8 7.819ME-8" 
]V 7.17Mt£-... 

~ 

S-TII'I£ P-UELOCITY S-UELOCITY POISS.RATIO YOUNGS 1'100 BULK PlOD SHEAR 1'I0D 
(SEC) UVSEC, ( ...... SEC) (PA) (PA) (PA) 

1.2"618E-13 5866.27 33811.21 .2"11"86 7.52791[+18 5."S31[+18 3.812"11£+18 
1.281138[-'3 59'6.85 327".65 .2781'" 7.18878E+l' 5.488S3E+l' 2.81219E+ll1 
1.26'28E-83 551211 .18 3351.75 .26518 7."5488E+l1 5.211120E+l' 2.114618E+18 
1.26188E-'3 5923.57 33"6.66 .265575 7."3 .. 58E+UI 5.28568£+18 2.51372"£+18 
1.263"8£-83 511"2." 33"2.38 .268577 7 ... 331 IIE+18 5.35326£+18 2.!f2n4E+18 
1.33768[-83 5987.51" 315".6" .388581 6.78864E+18 5.67378E+18 2. se5l85E+ 1 8 
1.23798E-83 5899.61 3"11.85 .2 .. 8915 7.62177E+18 5.85922£+18 3.85136£+18 
1.23gc8E-'3 5873.1 3 .. 87 ..... .2"63 7.581i171£+U ... 98682£+18 3.84498£+10 
1.277"E-'3 5878. IS 3383.33 .2692 7.26"87£+18 5.2"558£+1' 2.86167£+18 
1.2"718[-83 5852.81 338".85 .2 .. 872 .. 7.58398£+11 ".117725£+1' 3 ..... 66E+18 
1.28768£-83 582".51 3276.66 .268"95 7.1"326£+18 5.1"262£+1' 2.81565£+1' 
1.2"778£-83 581'.17 3381.511 .2"387 7."68"1£+1' ".85"57E+l' 2.99887E+18 
1.2136e£-'3 5813." 35K.67 .21"'16 7.82995E+Hl ".56316E+l' 3. 22"81E+10 
1.21988£-'3 5857.1" 3"68."9 .231877 7.73727E+18 ".88953£+1' 3.1 ....... £+1. 
1.23288£-13 5854.68 3"23.66 .2"8169 7.62 .... 3£+18 ".811863£+18 3.87395£+18 
1.272"8£-'3 581".511 3315.36 .267"811 7.3'n'£+1' 5.23789£+1' 2.88255E+18 
1.25968£-'3 5929.65 33"9.35 .265728 7 ..... 7 .. 6£+1. 5.29838E+18 2.9"UI7£+18 
1.2537tE-'3 593".71 3365.26 .26383" 7.58236E+l1 5.27667£+1' 2.9699S£+18 
1.2838eE-'3 5922.9 .. 3285.66 .277738 7.23"89E+18 5."25111£+18 2.83113E+18 
1.22811£-'3 55116.23 3"J6.8fi .2"S"5I1 7.71271E+l' S.85887E+18 3.89626E+18 
1.22991£-13 5192.18 3"31.99 .2 .. 3586 7.67819£+18 4.99'75£+1' 3.88712E+18 
1 • 2le". -'3 5S1t7.'4 3"29.58 .2 .. 5753 7.68527E+l' 5.83792£+18 3.88459£+1' 
1.28388£-'3 5912.29 JSt1.59 .227805 7.91791E+18 ".8339S£+18 3.22652£+11 
1 • 22fi6tE-I3 5988.62 3 .. ~.48 .2 .. 2$84 7.71866E+1' 4.99"28E+18 3. 182"2E+18 
1.25738£-'3 5925.72 335 ... 73 .264159 7."'215E+18 5.273 .... E+l. 2.951"3£+18 
1. 2S688E-I3 5933.211 3356.81 .26 .. 766 7."7172E+18 5.29382£+1t 2.9S381E+18 
1.22848£-'3 5958.88 3"56.29 .246"'1 7.88951£+1. 5.13245£+18 3.13282£+1' 
1.151 .... -.3 5963.18 3533."4 .2251"57 '.'5189£+1' 4.SlSPI"£+I' 3.27"2"£+1' 
1.22161£ -13 5894.47 3 .. 52.8 .. • 238995 7.7 ..... 1£+1 • ... 9 .... 99E+1. 3.12512£+1' 
1.21848(-13 55151.8 .. 3"' •• 36 .2 .... 6512 1.81718E+l' 5.1'311£+1' 3.1"82.E+l. 
1.21sze€-83 593C!.66 3"68.73 .2 .. 829 7.8272"£+18 5.82386E+l' 3.155"lE+l' 
1 • 20JGtE: -'3 5969.98 3582."1 .237579 7. 9621 .. E+l. 5.'5729E+l' 3.21718E+18 
1.225441[-83 5953.81 309.5111 • 24953 7.75361E+1' 5.15937£+18 3.1.261£+1 • 
1.198".-83 591 ....... 3516.Sn .22$"86 7.111569"E+l' ".8"8551E+18 3.2"388E+1I 
1 .22828£-'3 5911.92 3"38.85 .246183 7.69312£+18 5.05ee2E+lt 3.8S687E+ll1 
1.2S59tE-'3 5926."5 3353.6111 .26 .... 62 7. 45927E+18 5.27818E+l' 2.9"958£+1' 
1.2".78£-83 59"2.'" 3373.2 • 262381 7.533 .. 3£+1 • 5.28218E+l' 2.984'1£+18 
1.2229tE-83 5938.52 34"6.77 .2"59H 1.7S"ee£+1' 5.194"lE+l' 3.11558£+lt 
1.221141£-13 5954.62 3448.62 .247"32 7.78581E+1' S .13776£+11 3.12'73[+18 

Table C:3.21 day# , tp , ts , Yp , Vs ' 1.) , Ed ' Kd , and Cd, for survey # 2 at 
day -7 before the heater was turned on in cross section M8-M6. . 
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LIHE • 

1 
a 
3 
4 
5 
6 
7 
8 
V 
11 
11 
12 
13 
14 
IS 
16 
17 
II 
IV 
21 
21 
2a 
23 
24 
as 
26 
27 
al 
av 
]I 
31 
32 
3J 
34 
3S 
J6 
37 
38 
J8 

DISTANCE 

(") 

4.185 
4.185 
4.186 
4.185 
4.185 
4.184 
4.184 
4.184 
4.184 
4.183 
4. lSi! 
4.181 
4.181 
4.182 
4. lSi! 
4.181 
4.181 
4.181 
4.181 
4.181 
4.181 
4.181 
4.18 
4.18 
4.18 
4.11 . 
4.17V 
4.179 
4.178 
4.177 
4.176 
4.176 
4.176 
4.175 
4.175 
4.174 
4.174 
4.173 
4.173 

DENSITY I 2622.S ICG/RAJ 

IMSTRlft1fT DElAV FOff P-IMU[ I 6.2IMIE-e6 SEC. 

IHSTRlIEtn' DE:LAV FOff S-IMU[ I 1.llM1E-1S SEC. 
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PROF'ILE AHJ) FILE NME I PtB-Ni SURVE.3 

~TE FOR FIELD WORK • Je AUG •• 1978 DRYS AfTER HERTER Tl6m OM I 6 PROCESS DATE I le JAN •• 1981 

LUtE • P-TIM: S-TIM: P-UELOCITV 

(SEC) (SEC) (,.,SEC) 

3 7. 1 57M(-'" l.JZ9SeE-I3 5899.93 
5 7.18SH[-'" 1.29618[-13 5842.'7 
7 7. 151ME-e4 1.28971£-13 59ta.l 
SJ 7. 149H£-'4 l.lS43eE-83 59'3.77 
11 7. 2eJeeE-I4 1.277'1£-13 5856.32 
13 7.18288£-'" . 1 • 2469eE -13 5872.1SJ 
15 7. l1seeE-I" t.22988[-I3 5S12S1.39 
17 7.'71188E-'4 1 .23641£-83 55JSSI.24 
lSI 7.t8lME-IM 1.21478E-83 55154.99 
21 7. 118HE-IM 1.21i!8tE-83 5gas.45 
23 7.1i!9ME-14 1.21288£-13 55114.82 
as 1.11s.tE -e4 1.21311E-I3 582&.56 

LlI£ • DISTANCE 

(") 

3 4.186 
It 4.185 
1 4.184 
I 4.184 
11 4.182 
13 4.181 
15 4.182 
17 4.181 
11 4.181 
at 4.181 
23 4.18 as 4.18 

IlEItSITV I 2S22 .5 KG"''''] 

IItSTllUREHT IlEUW FOR P-uAUE. 1 ...... __ SEC. 

IMS1'IlUfEWT IIEUW FOR 5-uM1£' 1.13111[ -IS SEC. 

S-U£LOCITV POISS.RRTIO VOUttGS ..oD 

('..,SEC) (PR) 

3175.54 .296'76 6.85517E+l' 
3257.32 .2852.4 7.15216E+l1 
3272.84 .277985 7. 1751514E+l1 
3366.15 .259178 7.48296E+11 
33e4.1 .266524 1.25213E+l' 
3383.78 .25144 1.51554E+l' 
34JC!.8S1 .248.75 1.71'87E+1' 
3412.78 • 255S18<4 7.67268E+18 
3474.32 .24t975 7.8631S1E+l' 
3482.14 .236244 7.86214E+l1 
3478.98 .235524 7.84335E+18 
3478.12 .237321 7.15184[+1' 

IUU PlOD SHEM..oD 

(PA) (PR) 

5. 6I264E +1. 2.6<4455E+l' 
5.5<4957E+l' 2.78258[+1' 
5. 3851518E+l' 2.8.ge$IE+1_ 
5.17876E+l' 2.S17137E+18 
5. 17692E+l1 2.8631'E+l' 
5.835139E+l1 3.'1276E+18 
5.18138£+1_ 3.88S11'E+l' 
5.24'55E+l' 3.85<445E+18 
5 •• 7S1.SIE + l' 3.16568£+11 
4.Sl6886E+18 3. 175185E+l_ 
4.94278[+1' 3.17411[+1_ 
4.88126[+1' 3.17251[+lt 

Table C:3.22 day# . tp . ts . Yp . Vs . ZI. Ed • Kd . and Gd • for survey # 3 at 
day 6 after the heater was turned on in cross section M8-M6. 
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PROfIL£ AND FIL£ HME N-1Ui SURVE." 

DATE FOR FIELD YORK I 8 SEP •• lg?8 DAVS AFTER HEATER TURH OH I 15 PROCESS DATE I 21 JAN.,l5181 

LINE • P-TIftE S-TII'IE P-UELOCITV 

(SEC' (SEC) eft/SEC) 

3 7. 16SME-I" 1.2"8se£-'3 58513.28 
5 7. 113e8E-'" 1.227"8£-'3 5935.33 
7 7. 133.8E-'" 1.236 .. 8£ ... 3 55117.13 
V· 7. 13188E-I" 1.25"88£-13 5918.8 
11 7. 14988E-I" 1.26188[-'3 551".gs 
13 7. 143eeE-I" 1.25588£-13 59 .... 53 
15 7.19288£-1" 1.23188£-13 551"8.79 
17 7.18gHE-I" 1.24898£-13 59"9.91 
19 7.1teee£-1" 1.25278£-83 59 .... 61 
21 7.89688E-I" 1.223JeE-e3 59"3.519 
23 1. 12"eeE-'" 1.22 .. nE ... 3 S5I19 
as 1. 1 i!8IIE"''' 1 • 278S1(-eJ 5915.'5 

LINE • DISTANCE 

eft' 

3 ".186 
5 ".185 
7 ".18" 
9 ".18" 
11 ".182 
13 ".181 
15 ".182 
.17 ".181 
19 ".181 
21 ".181 
23 ".18 
as ".18 

DEttsITY I 2622.S ICG/ft"3 

IMTRUftDtT DEUW FOR P-uAUE I 6.2l1li[-'& SEC. 

IftSTRUftDtT DELAY FOR S-UIWE I 1.lJ1M[-e5 SEC. 

$-U£LOCITY POISS.RATIO VOU~S I'IOD 

(ft/SEC) (PAl 

3383."5 .25 .. 162 7.531"IE+l' 
3 .... 1.33 .2"6792 7.7 ...... 7£+1. 
3"15.23 .25122" 7.6"8"6E+18 
336 ... 7 .261267 7 ... 85135E+1. 
33 ..... 26 .263"21 7."1129E+18 
33551.58 .268637 7."6287E+l' 
3"26."6 .251756 7. 78829E + 18 
3378.31 .26211" 7.55516E+l1 
3367.517 .263165 7.5152"E+l1 
3 .... 51.67 .2 .. 6156 7.777"6E+1I 
3 ....... 87 .2 .. 3885 7.7"238£+11 
3298.61 .21 .. 389 7. 27(!g]£+11 

.~ . 

BULK "00 SHEAR I'IOD 

(PA) (PAl 

5.18527E+l' 3.18216E+U 
5.15I756E+l1 3. 18576E .. U 
5.18355E+l1 3.858B3E+18 
5.22855E+l1 2.5168;8£+18 
5.2211"E+18 2.513383E+18 
5.19634E+l' 2.959106E+18 
5.17521E+l' 3.87899E+lt 
5.211327E+l' 2.5I93e6E+18 
5.28867£ .. 1. 2.97 .. 76E .. " 
5.1 ....... E .. 18 3. 12883E+18 
5.83829E+18 3.11215E+1' 
5. 37276E+l1 2. 8S3SIE .. 11 

Table C:3.23 day# , tp , ts ,. ~ , Ys ' 11 , Ed , Kd ' and Cd, for survey # 4 at 
day 15 after the heater was turned on in cross section M8-M6. c.J 
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PRC)f"IU AHJ) FlU fWE I IIIS-Ni SURVE.5 

DATE FOft FIELD WOK I 13-1" SEP.,1978 DAVS AFTER HEATER ~ ON : at PROCESS DATE I at JAN,lV81 

LINE • P-TIrE 5-TlrE P-UELOCITV 

(SEC) (SEC) nVSEC) 

3 7.1"8M£-'" 1.2211'E-'3 5SMt7.4Z 
5 7 .1V1*IE-''' 1.2211tE-'3 5948.83 
7 7.1i!6N£-1" 1.22768E-13 5822." 
8 7.UJetE-I" 1.2195IE-13 5933.91 
11 7. 13Bee£-1" 1.211JeE-'3 5918.12 
13 7.I3JeeE-I" 1.21298£-83 5912.88 
15 7.87681£-'" 1.28828£-83 5962.36 
17 7. 87"'8E-I" 1.2173tE-'3 5962.63 
I iii 7.t9SHE-t .. 1.21291£-83 59 ..... 83 
21 7.lVlME-'" 1.2155'£-8) 59"6.S2 
23 7. 13tetE-... 1.2'9JeE-') 51i113.1i18 
as 7. 15aetE-'" 1.23848£-'3 5898.64 
i!7 ".865t1[-'" 1.22218£-'3 5967.4" 
2V 7. 89JeeE-'" 1.2"89tE-13 5942.a6 
31 7.89711[-'" 1.2 .. 7atE-'3 5936.13 
33 7.86S1ME-e.4 1. 2Z2 .. tE-I3 5VS9.75 
3S 7. 113eeE-'" 1.21171£-'3 5921.15 
37 ., .ISSJIIE-" 1 • at441E-'3 5865."1 

LINE • DISTMCE 
nil) 

3 4.1H 
5 4.185 
7 4.11 .. 
9 ".18 .. 
11 ".182 
13 4.181 
15 4.182 
17 4.181 
151 ... 181 
21 4.181 
23 4.18 
as 4.18 
27 4.171 
28 4.178 

. 31 4.17S 
33 4.17S 
35 4.175 
37 4.174 

IIOtSITY • 8122.5 """'3 

1NS11lUREJfT DEUW FCIIt P-wMIE' 1 ..... -86 SEC. 

IIISTIIlRJfT DEUW FOR 5-UME' 1.13MI£-es SEC •. 

S~LOCITV POISS.RATlO YOUftGS ftOD 

nVSEC) (PA) 

3 .. 68 •• 8 .2388V1 7.779"6E+l' 
3"SIJ.2S .2 .... 549 7.81126[+1' 
3439.84 .2"55'8 7.73825E+l' 
3463 .2 .. 175 .. 7.8186"E+18 
3 .. 85 .233 .. 7 .. 7. 857 .... E+l. 
3479.53 .235133 7.8"331E+18 
3494.83 .238487 7.93829£+le 
3"95.82 .238115 7.1i13685E+l' 
3"79.53 .239452 7. 87.7 .. E+1. 
3"72.81 .2"1381 7.8 .. 81i19£+1. 
)"89.15 .233.3 .. 7.87335£+1' 
3 .. t6~·41 .2"8797 7.68'29£+1' 
3 .. 51 ..... • 248661 7.8'17tE+l' 
3375.81i1 .26171" 7.5"194£+18 
3378.91 .2683 .. 2 7.5472"£+11 
3 .... 8.11 .2 .. 8 .. 17 7.78514£+1t 
3 .. 57.8 .. .2 .. 123 .. 7.78413£+1' 
3" •• "5 .23788& 7.8<Mi53€+1' 

IUUC 1'100 SHEAR !'tOD 

(PA) (PA) 

".96565[+1' 3.13969[+1' 
5.896J9[+18 3.13819E+Ul 
5.16253[+11 3.18325[+19 
5.8"8S2E+l1 3.1"5"'["18 
".91348E+18 3.lI5esE·1e 
".93538E+18 3. 175.9E.1e 
5.15411£"18 3.28161E"18 
5.'5159[+11 3.28"89E+18 
5 •• 3 .. 73E+l. 3.17589E+18 
5.'5826E+l' 3. 16131i1E+lt 
".1iI1533E+1I 3.19267E"I' 
5 .... 26.£+1. 3 .... 3 ... E .. l • 
5.17344£+1' 3.12483£"18 
5.27513£+11 2.98876£+1' 
5.2"861E+1' 2.1i19"12E+1' 
5.157"3£+11 3.118"£+1' 
5.'1362£+1' 3.1356"£+18 
5.85285£+11 3.2.972£+1. 

Table C:3.24 day# , tp , ts , ~ , Ys ' /I , Ed ' Kd ' and Cd, for survey # 5 at 
day 20 after the heater was turned on in cross section M8-M6. c.u 
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PROf I l£ AHD FI LE NArtE , 'UH.6 SURVE.6 

DATE FOR FIELD YORK' 13 DEC.,1978 DAYS AFTER NEATER TURN ON , 111 PROCESS DATE' 2. JAH.19S1 

LINE • P-TIIIE 

(SEC) 

5 7.'?eME-14 
6 '1.13881[-'4 
'1 '1. 1 22teE -'4 
8 7. 1870IE-'4 
V 7.'9806E-14 
18 '1. 12306E -'4 
11 7.1ee'8E-14 
12 7. 13388E-84 
13 '1. 14506E-I. 
14 '1. 89488E-I. 
15 7. 813ItE-84 
16 7 •• ?JteE-14 
17 7.'3406[-14 
18 '1 .... 606£-•• 
IV '1.166"£-'4 
at 1.16988[-84 
21 7.186teE-'4 

·22 7.861teE-14 
23 7.814teE-84 
24 '1. 137teE-'4 
as 7.114ME-84 
2fi 7.lS6ttE-84 
2'1 7 .... 4teE-... 
28 '1. 861e8E-84 
2SJ 1.854etE-e .. 
31 7.16M8E-84 
31 1.IS1etE-'4 
J2 7.'4518£-'" 
33 7 .... '1"[-.4 

-34 7.172t1E-14 
35 7.e9HeE-I" 
35 7. 86S1tE-t4 

S-TIftE P-u£LOCITV S-UELOCITV POISS.RATIO YOUNGS PlOD IULIe I'IOD SHEAR PlOD 

(SEC) (II/SEC) (PI"SEC) (P'-) (P'- ) (P'- ) 

1.23528£-'3 55171.75 34151.4 .2561.1 7.'11316E+18 5.263851[+11 3.866JeE+18 
1.28238£-13 55112.94 3513.81 .22'1224 '1.94382[+11 4.85369E+11 3.236SeE+1I) 
1.21568£-13 5926.35 34'14.22 .23819 '1.83874E+18 4. 991.9E +11 3.16S48E+1' 
1.21188[-13 5938.96 3485.21 .237363 7.88318E+l1 5.002S9E+l1 3.18548E+10 
1.2e868[-13 5946.56 34514.53 .236246 7.91822E+18 5.01354E+18 3.2825JE+18 
1.21178[-13 5924.'9 348'1.58 .234795 7.87749E+l' 4.95'56E+l' 3.18980£+18 
1.19891£-83 5942.83 35iH.3V .229343 7.99551E+l1 4.92352£+18 3.25194[+18 
1.22'128E-'3 SIU2.88 3438.6 .244491 '1 • 11 '195£ + 18 5.834J7E+18 3. 18985E+18 
1. 19-4 78E -13 5982.87 3533.'4 .228895 7.99328E+l_ 4.77312E+18 3.27358E+18 
1.1912IE-83 55141.1 3544.31 .224571 8.86877E+l_ 4.88255E+l' 3.29453E+l' 
1.1874eE-13 5964.511 35SS.82 .22437 8.11966£+1' 4.V'5111E+18 3.31585E+l' 
1.19188£-83 5963 •• 9 3541.12 .2275351 8."623E+l' . 4. 94f13.E +1' 3.281i16'[+18 
1.189'8£-'3 5S1V6.84 3558.14 .23.218 8.13239E+l' 5.824'5E+l' 3.3'521E+l' 
1.28598£-13 5986.5. 3499.512 .24836 7. 965189E+18 5.11548[+18 3.212"1[+18 
1 • 28788[-13 59651.45 3494.36 .239355 '1.513'136E+l' 5.8'1541[+1' 3.28221[+18 
1.19"48[-13 5966.89 3533.94 .229858 8.85597E+18 4.97828E+1' 3.21516E+19 
1. 18948E-83 5952.45 3548.93 .224239 8. 88'138E+18 4.88192E+18 3.38382E+18 
1.2teltE-83 59'13. '11 3516.951 .234'148 8.81863E+18 5.'3334E+18 3.24383[+10 
1.21268E-'3 5961.21 34'151.56 .241612 1.88462E+l' 5.'8578[+1' 3.11515E+18 
1.28158£-'3 5988.13 3512.11 .226'176 1.93648£+18 4.84121E+l1 3.23"66E+18 
1.28811£-13 5935.81 3491.9 .235625 7. 89788E +11 4.97892[+18 3.11i1587E+18 
1.2t64'E-13 5916.55 3451'1.62 .23956 7.515348[+18 5.'8S17'1E+18 3.28819E+18 
1.19778£-83 59as.J9 3522.42 .235881 8.03754E+18 5.85661E+18 3.25385[+18 
1.28318£-'3 51i171.'11 3586.46 .236898 7.5I'1659E+18 5.85292E+18 3.22443E+le 
1.28468£-13 5975.4 3581.22 .23859 1.96362[+18 5."'35E+1e 3.21479E+18 
1.23348[-13 55168.85 341'1.6 .256869 7.65161'1£+1' 5.25843[+1' 3.t63551[+18 
1.22558£-'3 5975.1 3439.3 .252256 1. 76V25E+l. 5.22668E+18 3.18218E+l' 
1. 22ee8£ -13 598'.24 3454.95 .249519 7.82291E+18 5.2'585E+11 3.138"8[+18 
1.213'18£-13 59'18.53 3473.15 .245317 '1. 87859E+18 5.15582E+18 3. 16329E+l' 
1.2JeetE-13 5VS5.78 3"25.78 .252774 '1.1ll48E+l_ 5. 19861E+l' 3.8'1776[+18 
1.21818[-13 5948.52 3459.56 .243398 '1.88545E+18 5.869'15E+l' 3.138'16£+18 
1. 2248tE-I3 5S161.3 3431.64 .25133& 7.7S88&E+l' 5.17954[+1' 3.11271[+1' 

Table C:3.25 day# , tp , ts ' ~ , Ys ' l/ , Ed ' Kd ' and Cd, for survey # 6 at 
day 111 after the heater was turned on in cross section M8-M6. c..:J 
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LIfE • 

5 
6 
7 
8 
V 
18 
11 
12 
13 
14 
15 
16 
17 
18 
IV 
21 
21 
2a 
23 
24 
as 
26 
27 
28 
28 
31 
31 
32 
33 
34 
JS 
36 

DISTANC£ 

(PI) 

4.185 
4.184 
4.1S4 
4.184 
4.184 
".183 
".182 
".181 
".181 
4.182 
4.182 
4.181 
".181 
4.181 
4.181 
".181 
4.181 
4.181 
4.18 
".18 
4.18 
4.11 
4.17V 
4.17V 
4.178 
".177 
... 176 
4.176 
".176 
... 175 
4.175 
".174 

DEHSITV I 2&22.5 lG/ .... 3 

IHSTRUIIE", DELAV FOR P-UAUE I 6.2MME-16 st:C. 

IIISTRUftEKT DEUW FOR S-uMIE I 1.1l1ME-1S st:C. 

~ 
o 
o 



" 

~IL£ AHD FILE HME I 1'18-'" SURVE. 7 

DATE FOR FIELD WORK I ae DEC.1V78 DAYS AFTER HEATER TURH ON I liS PROCESS DATE I 28 JAH.lgS1 

LlI£ • P-TlM S-TII£ P-VELOCITY 

(SEC) (SEC) (IVSEC) 

3 7.1"8e.E-~ 1. 187geE-t3 5S11".1 
5 7.8S5eeE-I" 1.2"'18E-13 5518".56 
7 7.88288£-8" 1.21858£-13 55161.11 
SI 7.161H£-I" 1.2'''7.E-'3 55178 
11 7. 88"HE-8" 1.28828£-13 5S155.57 
13 7.I65"E-." 1.2e16eE-e3 5517 •• 3 
15 7.elgee£-." 1 • 1 SJ658E-83 6111.21 
17 7.112eeE-'" 1.19110£-13 6115.83 
IV 7.'2388£-1" 1 .22820£ -13 61e6.3a 
21 7.'2718£-1" 1.2811IE-e3 61'2.87 
23 7.8G8eeE-e4 1.2'798£-13 5966.31 
as 7 •• 66HE-I .. 1.21848£-'3 5968.82 
27 7 •• 3 .. te£-'" 1.2e121£-83 5S193.98 
ag 7 ...... etE-... 1. 21898£ -e3 5983.96 
31 7.,-4688[-'" 1.19618£-83 55179.38 
33 7 .... 7etE-... 1.22?eeE-.3 5978.53 
lS 7. 898etE-'" 1.231te£-13 55133.77 
37 7 .... 8eeE-~ 1.21..s.E-'3 5S17".81 
lSI 7.~S4HI(-'" 1.231ME-t3 5517S.514 

Lll£ • DISTAHCE 

HI) 

3 ... 186 
5 ".185 
7 4.184 
I ".184 
11 4.182 
13 4.181 
15 4. IRe! 
17 4.181 
1. 4.181 
21 4.181 
23 4.18 
as ".18 
27 ".IN 
ag 4.178 
31 4.176 
33 ".176 
lS 4.17S 
'37 4.174 
31 ... 173 

DfJISITV • 21&22.5 r~3 

1NS'TRlKtfr D£UW FOR P-uAUE I &.2MME-t6 SEC. 

ItlS'TRl.lN1fT D£UW FOR S-uRUE I 1.13MtE-8S SEC. 

S-VELOCITY POISS.RATlO VOUHCS I'IOD 

(IVSEC) (PA) 

3557.71 .216 .. 5 8.17578E+11 
3 .. es.76 .2685.2 7.66863E+l' 
3"65.S7 .2 .... 536 7.8"112£+11 
3585.515 • 23785S1 7.g88"6E+1' 
3 .. g".13 .237577 7.512 .... 7E+l. 
3512.56 .235317 7. 951 .. 87£ + 11 
3528.52 .237157 8.17896E+18 
35 ..... 12 .23 .. 212 8.13116£+18 
345S.52 .25151851 7.85"63£+18 
351".8" .23933 1.12685£+11 
3"Sl3.C!3 .2351195 7.Sl3121E+18 
3"85.515 .24186S1 7.511812E+18 
3512.86 .2385gV 8.8138gE+18 
3482.83 • 2"385 7.511366E+1I 
3524.65 .233751 8.83983E+l' 
3"35.86 .2535511 7.75835£+1. 
3"22.517 .258632 7.68567£+1' 
3 .. 651 •• 8 • 245718 7.86311£+18 
3"18.81 .25&73" 7.7"'4«+18 

.UUC .. OD SHEAR I'IOD 

(PA) (PAl 

".7"678E+l1 3.31g37E+l1 
5. 33668E+l1 3 .... 1851E+l. 
5.11561E+18 3.15822£+1' 
5.8738S1£+18 3.223"SlE+l1 
5.83288£+18 3.28161£+11 
5.83355£+18 3.23566£+18 
5.12281£+18 3.26513£+18 
5 •• Sl878£+18 3.211"87£+1' 
5.278"2£+11 3.13686E+11 
5.1322IE+l' 3.23838E+18 
5.868"2E+1I 3.28'15E+18 
5.8S1153E+l' 3.18682E+18 
5. 18S117E+11 3.23"7"[+1 • 
5.14918E+18 3. 18112E+18 
5.83227E+18 3.257516[+18 
5.2"761[+11 3.811445[+18 
5.13677£+1' 3.87272E+l • 
5.15381E+l' 3. 15686E+18 
5.27844E+l' 3.86525[+11 

Table C:3.26 day# . tp • ts . Vp . Vs • lJ • Ed • Kd . and Cd. for survey # 7 at 
day 118 after the heater was turned on in cross section M8-M6. ~ 

o ,..... 



PROFILE AHD FILE PWIE I I'UI-fti SUINE.IlEU 

DATE FOR F'lELD. WORK I al DEC •• 1U78 DAVS AFTER HEATER TUR" OH I 119 PROCESS DATE I a. JAN.1981 

LINE t P-TIPIE S-TIPIE P-W:LOCITV 

(SEC) (SEC) (""SEC) 

11 7.1'488£-84 1.2212'E-'3 SU31.6S 
13 7.8U6H£-'" 1.228StE-tJ 55143.5151 
15 7 .... 3eeE ..... 1.a.74tE-83 SUSl8.5S 
17 7.82381£-'" 1.2165'E-83 6ee6.32 
18 7.tC!88eE-'" 1 ~ 1 g16eE -83 "la.81 
al 7.83388£-84 1.21398E-83 5997.7 
23 7.t65M€-H 1.21878£-83 51)68.87 

LINE • DISTAftCE 

(") 

.11 4. lSi! 
13 4.181 
15 4.182 
17 4.181 
18 4.181 
21 4.181 
23 4.18 

DOtSITV I 2&22.s ICCV .... 3 

INSTRUPIEKT DELAY FOR P-WiW[ I 6.a.eME-H SEC. 

IHSTtUIENT DELAY FOR S-uAUE I 1.13MIE-ts SEC. 

S-VELOCITV POISS.RATIO VOUttGS PlOD 

"'''SEC) (PA) 

3456.41 .243844 7.7g436E+18 
3434.93 .a49386 7.731i?E+18 
34516.36 .241685 7.96141E+18 
3469.13 .249781 7.88848E+11 
3524." .236865 8.15821E+18 
3476.63 .246$18 7.ge538E+18 
3461.!i18 .246525 7.83614E+18 

BUl.K PlOD SHEAR "'OD 

(Pili ) (PA) 

5.87136E+18 3.13318E+18 
5.13991E+18 3.89422E+18 
5.13675E+l' 3.2e589E+1e 
5.25278E+l' 3.15615E+l1 
5. 18397E +11 3.25752E+18 
5.28736[+18 3. 16!i181E+18 
5.15242£+1' 3.14315[+18 

Table C:3.27 day# , tp , ts , Vp , Vs , II, Ed ,Kd ' and Cd, for reverse sur
vey at day 11 9 after the heater was turned on in cross section M8-M6. ..;:.. 
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i:i: .' " 

PROfILE MIl FILE I'IME I ItS-PIS SUAVE.I 

DATE FOR FIELD WORIC I 3J JUl.Y.lInSJ DAYS AfTER HEATEif TURN Oft I 3<41 PROCESS DATE I 28 J~.l~1 

UN[ • P-TlItE S-TIftE P-UEl.OCITY S-vEl.OCITY POISS.RATIO YOU"GS ..aD IULK !'tOD SHEAR PlOD 

(SEC) (SEC) (,.,SEC) (""SEC) (PA) (PA) (,"AL. 

1 7.esllME-'" 1.i!16leE-'3 5SJS5.33 3"73.86 .2"212" 7.86283[+11 5.88127[+18 3.16"75[+18 .. 7.852HE-84 !.2N8IE-e3 55187.12 3518.28 .236265 8.82636[+1' 5.87223[+18 3.24622[+18 
5 7 .... 5NE-... 1.22 .. 18£ ... 3 551513.13 3"5'.651 .252838 7.8151 .... E+1. 5.25588[+11 3.12268[+11 
& 7. 865M(-I" 1.23538£-'3 5517".58 3"18.3 .25&677 7.78t76E+l' 5.2754'E+lt 3.86433[+10 7 7.'72eeE-I" 1.22291£"'3 SSJ68.62 3453.28 .248486 7.88847[+1' 5.17266E+18 3.12738[+18 
I 7 .... 28eE-... 1.2e6GeE-'3 551514.27 35".38 • 2 .. 127C! 7. 51778 .. [ +1. 5. 1386"E+18 3.21325E+18 
51 7.e67HE-'" 1.2e57e£-'3 5972.88 3513.'1 .2378"3 7. SJ6788[+1. 5.8651"[+18 3.21818[+18 
1. 7.'78etE-... 1.2fi71E-'3 SSI62.esI JSe2.18 .236585 7.95518[+11 5.83332E+18 3.21656[+18 
11 7.INI2HE-14 1.iI471E-'3 55151.27 JSe".27 .23545 7.9S73ZE+18 5.81311E+18 3.22'''IE+18 Ii 7. 867ME-'" 1. 1 SJlME -'3 SKI. 551 3538.12 .2291851 8.87815[+1' 4.516519E+18 3.28293Etl8 
13 7.'17HE-'" 1.19i!4eE-I3 5gse.18 353S1.;a .227"86 8.1676S1E+l' ".513"12E+l' 3.28626E+18 14 7 .... 3etE ..... 1.1IUME-'3 5~.55 3544.srl' .238555 8.U8515E+l' 5.81788E+l' 3.29564E+l' 
15 1.':MME-e4 1.lIrSlllE-'3 SGG8.28 35se.6S1 .238218 8.13537E+l' 5.82728E+l' 3.38629E+18 
Ui 7.8JeHE-'" 1.1I12tE-'3 6e88.i!i 3561.63 .22751;& 8. 17'36E+l1 5."638E+l' 3.32678E+18 17 7 ..... 8IE-.4 1.19278£-'3 &122.7& 353S1.1C! .236311 8.12156E+l' 5.13338E+l' 3.284551E+18 
18 7.eeeME-84 1.18371£-'3 "26.23 3566.19 .23'532 8.28818E+18 5.87678E+18 3.33522[+18 'lSI 7.12NeE-'" 1.18"71£-'3 "88.511 3563.15 .2288 .... 8.18296E+18 5.825168E+18 3.32!il53E+18 ee 7.81988£-'" 1.2e6"8[-83 ,",.17 3498."5 .2"3717 7.Sl8397E+l' 5.151216E+18 3. 285172E+18 21 7.'31HE-'" 1. 19i!4eE-'3 5999."3 35351.92 .2325151 8. 18368E+18 5.85751[+18 3.28626E+18 22 7.851 .. [ ..... !.198leE-'3 55182.26 3522.32 .23 .. 678 8.834"51[+18 5.8"781E+18 3.25368E+18 
23 7.16C!88[-84 1.2elHE-'3 5971.43 3513.411 .2352 .. 6 7.51517511[+18 5.83488E+l' 3.23737E+~' 2 .. 7.'1788E-I4 1.281V8E-e3 55158.66 3513.751 .233 .. 36 7.518753E+l' 4.951412E+UI 3.237512E+~8 
2S 7.tsSleeE-e .. 1.19518£-'3 5973.GG 3531 .231532 8.85354E+l' ".9515168E+10 3.265173E+10 
2& ;7.esleeE-e4 1.a2811E-e3 5988.83 3 .. 35.2 .. .253835 7. 76868E+l' 5. 25"351E+10 3.89478E+18 27 7.8i!S8IE-8" 1.19"geE ... 3 68'1.72 3538.75 .235375 8 •• 775"E+1. 5.08748E+18 3.26927E+18 
28 7.12J88E ..... 1 • 19658€ -13 6883."5 35C!S.GG .236696 1.86"36E+18 5. 18 .. 59E+18 3.26845E+18 n 7 •• 3J8eE ..... 1.21538[-83 5993." 3478.1 .2"7865 7.88128E+l' 5.285178[+18 3.15791E+18 
3e 7 .... 7HE-... 1. 186geE-'3 5117V.96 3553.88 .227165 8.12565E+18 ".96371E+18 3.3187"[+18 31 7.'3SltIE-... 1.215SJtE-'3 5985.J8 3"66.71 .2 .. 759 7.86417E+18 5. 151272E+18 3.1517"£+18 32 7.12tME-14 1.217JIE-'3 ,"1.72 34ti2.651 .258521 7.86"35E+18 5.25385E+l' 3.1 ...... 3E+1. ]] ?e'35eeE ..... t • 2ec;ME -13 5988.81 3498.37 .241 •• 8 7.5166151E+18 5.12641E+18 3. 285156E+18 34 7.es .. eeE ..... 1.2MSt£-IJ 5971.11 351'.76 .235831 7.98928E+18 S •• 04858E+1. 3.23235E+l' 35 7.81SJNE-14 1. 196?eE-83 59"51.84 3522.'2 • 23828? 8.88452E+10 ".9"632E+l' 3.25311E+18 36 7. 857HE-'" 1.2e74e[-13 SSJ67.12 3"89.67 • 2481eSJ 7.;a891E+18 5.87SJ63E+l' 3. 1936"E+10 37 7 .... steE-14 1 .1863eE -13 5917.37 3552.3" • 22&SJ16 I. 12182E+l' ... 957 .... E+1. 3. 39936E+18 
31 7.12M1E-14 1.1817K-t3 Sgag.57 35"7.2& .aaa. I.U7tK+1' 5."862£+11 3.29991E+18 

,. 

Table C:3.28 day# , tp , ts ' Yp , V~ , II , Ed ' Kd ' and Cd, for survey # 8 at 
day 341 after the heater was turned on in cross section M8-M6. 0+::
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PROf It[ MD fIt[ ItME I NHt6 SURVE.9 

DATE FOR FIELD ~ • 18 OCT .19~ DAVS AFTER HEATER TUIUt Ott I .. a. PROCESS DATE I a8 JAN.1981 

LIftE • P-TIN: 

(SEC) 

3 7.ISHee£-'" .. 7.'86HE-'" 
5 7.'86"£-14 
6 7.187"£-14 
7 7.13'599£-1" • 7.13909£-'" 
51 7. 158ge£-I" 
1. 7.a89&&£-I" 
11 7. 232eee:-I" 
12 7. 276ee£-'" 
13 7. 2178eE-14 
1 .. 7.a"2"£-8" 
15 7.217HE-14 
16 7. 178et£-14 
1'7 7.1es89£-'" 
18 7. 133ee£-I" 
19 7. 14"'E-'4 
28 7. 13889E-84 
21 7. 124"E-14 
2C! 7. 133ee£-14 
23 7.1"5"£-1" 
24 7.14888£-'" 
as 7. 11SttE-14 
i!6 7. 88889E-14 
27 7 •• 66et£-84 
28 7.e55et£-14 
2V 7.'73etE-14 
Jt 7. 87 JetE-'4 
31 7.t61ttE-14 
l2 1.'35eeE-84 
33 7.tI"~-4I4 
34 7.872&&£-84 
35 7.891"£-1" 

.31 7.'72ttE-I" 
37 7.861M£-14 

S-TIN: P-uELOCITV S-UELOCITV POISS.RATIO vOUHCOS ProD auuc ~D SHEAR ~D 
(SEC) (lVSEC) (""SEC) (PA) (PA) (PA) 

1.283ae£-U 55155.33 3512 .... .233385 7. 975127E+l1 ".51S8'IE+l' 3.23"7IE+11 1.2a71IE-'3 5958.1" 3 .... a .18 .249511 7.76519E+l' 5. 16668E+l' 3.18729£+11 1 • 23.ge£ -13 55158.1" 3431.45 .251843 7.73128E+l' 5.1II246E+l' 3.187516E+l' 1.23538E-'3 5938.96 3"18.3 • 25aag9 7. 67"Sl3E+l1 5.16412[+11 3.86433[+18 
1. as568[ -'3 5915."5 3362.53 .261322 7. 48815E+11 5.22325E+18 2.Sl6516E+18 1. 25918E -13 5912.11 3353.1 .262897 7 ..... 7 .... £+1. 5.a3S83E+11 2.514855[+10 
l.as"58£-13 5912.93 3365.51 .2591S12 7 ... 8864[+1. 5.177"5E+1' 2.5I1'''1E+10 1.253eeE-83 5852.81 3368.77 .252287 7."5"14E+18 5.81523E+1' 2.Sl7617E+1' 1.25148E-83 583a.64 3372.31 .248S121 7 ..... Sl64[+1. ".9"588£+18 2.98243E+18 
l.a589tE-'3 5795.67 3372.86 .243S13'7 7."2234E+l' 4.83186E+18 2.5I83"lE+10 1.2C!578£-13 579".87 34"2.85 .a27227 7.6a5l7IE+18 ".66181£+11 3.18851£+18 l.a4128£-t3 582".51 3 ..... 28 .241 .. 516 7. 5C?86S1E + 11 ".85"11£+11 3.13211£+18 1.23751£-'3 sa ..... 86 3418.54 .241868 7.576"6E+l' 4.89186E+18 3.85143[+11 
1 .23878£ -'3 5875."9 3"86.3S1 .2"684'7 '7.5883"£+1' 4.5I5I5851E+18 3.14381£+18 1.19681£-13 SU6.39 3526.78 • 22?a63 8.81645£+18 ".8S1266E+18 3.261511£+18 
1.23"58[-13 5SU2.88 3418.18 .2451858 7.654851[+18 5.t8357E+1t 3."394E+18 1 • 23488[-13 5S1t7.14 3"1'7.25 .2"8"96 7.6"6518E+18 5.167"5E+18 3.862 .... £+18 1.23158[-13 5S1t8.71 3 .. 26.49 .2 .. 6659 7. 6'771'£ + it 5.15851£+1' 3.8751'3£+18 1.23C!38E-13 5512 .... 2 3424.24 .2"8661 7.675125[+11 5.151223£+18 3.e149S1[+18 1.23 .. StE-13 5!H2.88 3418.88 • 24S1858 7.65"89£+11 5.18357[+18 3.16351"£+ 18 1.221&&£-'3 5911.45 3455.4 .2351162 7."116£+1' 4.5I5847E+11 3.131i!1£+le 
1.22968E-'3 sa98.96 3 .. 31.'1 .24 .. 378 7.68319E+l' 5.'8i47E+lt 3.88716E+18 
1.21428£-13 5g26.56 347".9" .238.53 7.8"112E+1' 4.985188E+18 3. 16671E+18 
1.2127'E-I3 Si .. SI.33 347S1.27 .2"8188 7.87376E+11 5.84i38E+18 3.11.63£+11 
1.2'2HE-'3 55166.59 3S'9.7 .235463 7. Sl82.6£ +1. 5.'2Bi6E+l' 3.2383S1E·18 1.28638[-83 S97S.Sl8 3 .. i7 •• 7 .2396.7 7.i513'E+l' 5.88938[+1' 3.2871S1£+1' 
1.218S8E-'3 SSlSi.21 3483.~ .2483"8 7.8S1665E+18 5.16874£+1' 3.18324£+1' 
1.2113tE-13 55157.78 3 ..... 83 .241874 7. 88568£ +18 5.87197E+l' 3.17147£+18 
1.2121'E-4I3 5966.57 3477.68 .242737 7.88323E+18 5.1'712E+l' 3.17112E+l' 
1.23381£-'3 5i88.81 3415.95 .258882 7.7'467E+l' 5.32567£+1' 3.86812£+1' 1.21578E-4I3 55176.81 3467.29 .246372 7.85iteE+1' 5. 16 .. 46E+l' 3.1527g£+18 
1.2212IE-I3 5955.78 345 •• 7 .247341 7.751.13E+1. 5.13875£+18 3. 1226S1E+l' 
1 • 22548[-13 5939.68 3438.76 .247i17 7.739851E+l' 5. 1172S1£+18 3.18113[+1' 1 • 2C! .. 4tE-13 5954.3S 34 .... 77 .249339 7.75778E+11 5.15822£+18 3. 18475E+18 
1.2C!44IE-e3 5972.a .. 3441.77 .25158" 7.7717a£+18 5.21418£+lt 3.11475£+11 

Table C:3.29 day# , tp , ts ' Vp , Vs , IJ , Ed , Kd ' and Cd, for survey # 9 at 
day 420 after the heater was turned on and 22 days after the heater was 
turned off in cross section M8-M6. 
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LItE • 

3 
4 
5 
5 
7 • ~ 
II 
11 
12 
13 
14 
IS 
16 
17 
18 
IS' 
21 
21 
22 
23 
24 
2S 
26 
27 
28 
~ 
31 
31 
32 
33 
34 
JS 
J6 
J7 

DISTAtICE 

(", 
4.186 
4.18S 
4.11S 
4.184 
4.184 
4.184 
4.184 
4.183 
4.1112 
4.181 
4.181 
4.182 
4.182 
4.181 
4.181 
4.181 
4.181 
4.181 
4.181 
4.181 
4.18 
4.18 
4.18 
4.18 
4.1N 
4.1N 
4.178 
4.177 
4.176 
4.176 
4.116 
4.175 
4.175 
4.174 
4.174 

DOtSITY I 2622.5 1C~""3 

11'tS11ftJl£NT DEUW FOR P-uAUf: I 6.2MME __ SEC. 

ItIS1'IIlItDfT DELAY FOR S-YM/E I 1 • 131M[ __ SEC. 
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PROFILf ANI) flLf fW£ I 111-'" SURVE.18 

DATE FOR flELI) WORt( I 28 JULY.U~" DAYS AfTER HEATER TURtt OH I 7 .... PROCESS DATE I a8 JAN •• 1V81 

LUtE • 

1 
2 
3 .. 
5 
6 
7 
8 
9 
1. 
11 
12 
13 
14 
15 
16 
17 
18 
19 
21 
21 
22 
a3 
2 .. 
25 
26 
27 
2B 
29 
31 
3' 
32 
33 
34 
35 
36 
J7 
38 
38 

~-TlPIE S-TIPIE P-UELOCITV S-VELOCITV POISS.RATIO VOUHCS ftOD IOU !'tOD SHEAR "OJ) 
(SEC) (SEC) (""Sl:C) (""SEC) (PA) (PA) (PA) 

7. 131eeE-'" 1.28481£-e3 5gae.al 3286.22 .277333 7. 23587E+18 5.415"5E+18 2.83all£+18 
7.'96ME-'" l.a465'[-1J 59"9.&7 3388.12 .26 .... 7.58658[+1' 5.a6935[+le 3 •• 18 .. 5E+1. 
7.'8"8(-8" 1.22"21£-13 596".66 3"51.23 .2 .. 835 .. 7.79887[+1' 5. 1652"E+l. 3.12366E+le 
7.'77eeE-'" 1.C!S838E-'3 5965.79 3377.72 .26 .. 897 7.56 .... 8£+1. 5.3 .... 28E+l. 2.9512'2E+le 7.'75M£-'" 1.24819E-83 5967."9 3"85.76 .258468 7. 65625£ H8 5.28311E+l' 3 .... 18SlE+18 7.123M£-.4 I.Je85e£-83 55125.51 3225.'41 .289 .. 7V 7.8368'E+18 5.57835E+l' 2.72826£+1' 7.15788[-14 1. 3 .. 18.£ -83 58g? .11 314'.57 • 381g86 6.75687£+1' 5. 657Sl6E +1' 2.59652E+18 7. I 78eeE-I" 1.2916IE-13 5879.71 3267.98 .276 .. 93 7. 15129E+l' 5.33189£+1' 2.S8876E+18 7.un8eE-14 1.34838E-'3 586".15 31"8.23 .297527 6.7"528£+18 5.55234E+l1 2.59Sl25E+18 7. 261etE-e4 1.i?96H£-83 5818.53 J.aS6.81 .271128 7.86817E+18 5.14712E+18 2.78'27£+18 7. Je7eeE-'" 1.J6eS8E-'3 5772.26 Je9g.61 .297485 6.53787£+18 5.37843£+1' 2.51968E+l' 7.36188£-" 1. 32J9IE -e3 5728.18 3185.28 .276185 6.79132£+18 5.8572"[+18 2.66e79[+18 7.37888£-" 1.Je94eE-83 571".87 3C!lI.86 .267252 6.89529[+18 ".93761E+18 2.72857[+1' 7. 27gee£-'" 1.2OeeE-'3 57i4.65 3327.76 .253955 7.28336E+l' ".93362£+le 2.SIt"16£+I' 7. 252HE-14 1.21341[-13 5816."1 3518.1 .21 .. 115 7.836V7E+18 ".56S83[+18 3.227 .... £+1. 7.21188[-" 1.2"1S8€-'3 5856.$& 3382.1" .249811 7 ... 98 .. 7[+1. ".99521£+1' 2.VV984£+lt 7.131ee£-t4 1.2ZneE-'3 591".56 3"34.89 .2 .. 5721 7.71529[+11 5._5'''2£+1' 3.85127'[+18 7.1"2teE-... 1.26928£-'3 5995.37 3323.79 .268158 7.3"8)8£+18 5.28256£+1' 2.89723£+11 
7. 16eteE-8" 1.23638[-'3 589'.39 3"13.86 .247286 7.62878£+18 5.82595£+1' 3.85"V5£+1' 7. 16688E-I" 1.25158£-'3 5885."2 3371.2) .255828 7.48685£+1' 5.1IVS2£+18 2.9S152E+l1 
7. 149M£-'" 1.19718£-'3 58951.53 352".11 .222599 7.96393[+lt 4.78485£+18 3.256517E+l' 7.1J1eeE-I" 1.151960£-03 59'8.71 3518."7 .225382 7.95683[+18 ".8271)£+18 3.2"656£+1' 7.1 .... eeE-... 1.23171£-'3 5982.2V 3"25.11 .2 .. 6137 7.66768£+1' S.eJ3V"[+1' 3.'7655£+1e 7.1J1ee£-" 1.2e53tE-e3 5De7.29 35".8" • 22V))" 7.vea .. 1£+18 ".86683£+1' 3.21"18[+18 7. 184M[-'4 1.22"71[-83 iV35.81 3 ....... 87 .2 .. lt6D 7.75iVtE+18 5.89156£+18 3.11215£+1' 
7.86988£-'" 1.221"eE-83 i965."6 3"5".26 .2 .. 7791 7.88914[+1' 5.168"3[+1' 3.1291"[+11 7.tSJeeE-'" 1.218JtE-13 5V17.6V 3485." .2 .. 2 .. 59 7.91651£+18 5.1231"£+1' 3. 18S82[+18 7.eseeeE-t4 1.21338£-83 598'.25 3<476.71 .2 .... 731 7.891"5£+18 5.15237£+18 3. 16gV"[+18 7.eseetE-.. 1.2135IE-83 5978.82 3475.3 .2 .... 85V 7.88586£ +1t 5.1iI31E+18 3. 16737[+1t 
7. 861ME-'" 1.22taeE-'3 5968 3"55.21 .2 .. 7985 7.81483£+18 5. 16617[+lt 3. 13186[+le 
7.~-... 1.21868£-83 5975.96 3 .. 58.V6 .2 .. 889 .. 7.832UI£He 5.18195[+1' 3.13766£+1' 7.e28M[-84 1.21"8[-83 Sgg".BJ 3466.42 .2"88"8 7.87'79[+18 5.22312[+18 3.15122[+18 7. 842ME-e4 1.22tge£-83 5982.81 3452.38 .25_389 7.8167V[+le 5.21U2[+I' 3.1257"[+18 1.'71M[-84 1.22188£-tJ 5VS6.63 3 .... 8.SItJ .247826 7.785"3[+lt 5.1"55JE+l8 3.1196'£+18 1.I87ME-84 1.22691£-e3 5i43.16 3434.52 .2 .. V28 7.7292"[+18 5.13883£+1_ 3.eg3"S£+le 
7.~-84 1.22"M£-tJ 5961.15 34"1.91 .249949 7.76669£+18 5.1767"[+18 3. 18688£+le 
7.t44ME-... 1.224ME-e3 5978.23 3<4"I.IU .252883 7. 77S1tJ5[+18 5.23821[+1e 3.18688£+18 1.12 .... £-... I • 2e92tE-e3 5V93.V7 3483.6 .2 .... 97 7.92"28£+1_ 5.1 ?866E+l' 3. 182S2E+18 
7.'lMtE-e4 s.2tSME-e3 5998.27 3<495.15 .24a886 7.86627[+18 S.I623tE+l' 3.2e"95£+I' 

Table C:3.30 day# , tp , ts ' Vp , Vs ' IJ , Ed ' Kd , and Cd, for survey # 10 at 
day 704 after the heater was turned on and 306 days after the heater 
was turned off in cross section M8-M6. 
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LIME • DJSTMC£ 

(", 
1 4.185 
a 4.185 
3 4.186 .. 4.185 
5 4.185 
& 4.18" 
7 4.18" 
8 ".184 • 4.184 t. 4.183 
11 4.182 
12 4.181 
13 4.181 
14 4.182 
IS 4.182 
16 ".181 
17 4.181 
II 4.181 1. 4.181 
ae 4.181 
21 4.181 
22 4.181 
23 4.18 
2" 4.18 
2S 4.18 
N 4.18 
27 4.11V 
28 4.179 
1m 4.171 
Je 4.177 
31 4.176 
32 4.176 
33 4.176 
34 4.175 
35 4.175 
3& 4.174 
37 4.174 
31 4.173 
38 4.173 

DOtSJ,., • i!I22.& tC~3 

JH5T1UEJfT DElAY FOR '-uMI[ • 

JItS11l\KHT II[UW FOR $-\MUE • 

• 

• SEC. 

• SEC. 

.' 

*"" o 
OJ 



<t ~ 

PROfILE AMD FILE MAI'IE I 1'17-~ SURVF.l 

DATE FOR FIELD ~OR~ I 12 JULV.197S DAVS AFTER HEATER TURN ON I -43 PROCESS DATE I a. JAN •• 19S1 

LItE • P-TlI'IE S-TII'E P-UELOCITY 

(SEC) (SEC) (I'I/S[C) 

1 7.22~e£-8" 1.39"58£-.3 5874.06 
3 7.23180£-8" 1.318"8£-.3 5868.32 
5 7.239.0£-0" 1.2376.(-.3 5868.39 
7 7. 325" ... £-e .. 1.22898E-e3 S791 
9 7.31301)£-84 1.27798[-13 5799.2 
11 7.346.1)£-84 1.27310£-'3 5772.93 
13 7. 325I)e[-84 1. 36428E -'3 57B6.87 
15 7.34808(-84 1.25738£-'3 5769.97 
17 7.37300£-84 1.321S8E-'3 57"8.87 
19 7. 43588E-.4 1.2927&£-83 S69g.17 
21 7 .... 880£-.4 1.264M£-03 5718.76 
23 7.28888£-84 1.3117.£-83 5828.17 
as 7. 19708E-84 1.2833&£-83 5883.67 
27 7.18588£-." 1.23929[-83 5898.7S 
29 7. 16288E-84 1.2326&£-83 5999.86 
31 7. 16808E-84 1 • 2e9JeE -83 5918.12 
33 7.19398£-84 1.2 .... 78E-83 5879.96 
35 7.232a8E-e4 1.25618£-83 5847.98 
3? 7. 17980£ -e4 1.268Ze£-e3 5898.12 
J8 7. 168etE-... 1.2314eE-e3 SSINi.43 

LUtE • DISTMCE 

(") 

1 ".le7 
3 4.2'7 
5 ".leG 
7 4.2e6 

" 4.2'tS 
11 4.2'tS 
13 4.ae3 
15 4.2'4 
17 4.le3 
18 4.~ 
21 4.211 
i!3 4.lel 
as 4.1SH1 
27 4.ISHi 
ag 4.ISHi 
31 4.185 
33 4.193 
3S 4.193 
3? 4.19C 
3S 4.19 

DEHSITY • iIUI.S 1C~3 

IMS11UIENT DELAY FOR P-YMI(' S.2IMK-e& SEC. 

INSTIftIIEKT DELAY FOR S-wMIE I 1. 1 lIME -es SEC. 

S-VELOClTv·· POIS~,.RATIO YOUNGS "00 

(I'I/SEC) (PAl 

38"1.5 .316845 6.3S933E·,(, 
3218.58 .2848~2 6.9B129~·::· 
3"29.83 .239515 7.6,,7ge, . 
3 .. 54.34 .223827 7.65~4", 
331g.91 .256251 7.2623E 
3332.5 .. .251184 7.2B18b' 
31K.66 .2S17551 6.56836f 
337 .. .24~Hg8 7.""501: 
3297.17 .27"07 6.87359,·,,; 
3279.23 .252538 7 .06H6f ' ,~ 
3353.56 • 237S1 .... 7.30226<:" " 
3230.54 .277361 6.g9215E, il 
33".31 .27'''57 7.25798(+ o! 
3417.22 .2"6497 7.633S17E. e 
3435.68 .24 .. 753 7.706"6£+ .3 
3591.67 .229535 7.ge745E+ " 
3399.55 • 24SSI .. g 7.51863£. a 
3368.41 .251753 7 ..... 929£. 0 
33S6.S5 • 25S1S"2 7 ..... 2gSE .. e 
3"34.14 .243338 7.69881£+ 0 

BUL~ 1'100 SHEAR 1'100 

(PA) (PAl 

5.81415£+18 2.42600E·18 
5. 40BBBE + If) 2.?!6"?lE+18 
".81;1337£+18 3.eBs.a~C:·:0 
... 62234E+10 3.12928(+:0 
... 96570£+19 2.6ge4"1£-10 
... B5659E+10 2.1i12S0E+10 
5.497"3£+11' 2.53106£+10 
4.750"2E+1e 2.~85"2£+le 
5.1'7058£+10 2.£97"9E+10 
... 7571;15[+10 2.82006[+10 
4.64421E+10 2.\;4935£+19 
5.23429E+18 2.73695£+10 
5.269B7E+18 2.856"5£+10 
5.01721£+18 3.1'62311£+18 
5.03282£+18 3.0!iJ558E+10 
".87275£+18 3.21563[+10 
S.02SSlSE+10 3.83988E+le 
5.08125£+18 2.Sl7554£+10 
5.15888£+18 2.9S"63EH0 
4.gSl"12£+1e 3.19281£+18 

Table C:3.31 day# , tp , ts ' ~ , Ys ' IJ , Ed , Kd , anld Gd , for survey # 1 at 
day -43 before the heater was turned on in cross section M7-M9. *'" o 
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PROFILE AND FILE IW£ t '"-!"IV SURVf.2 

DATE FOR FIELD WORK t 23-24 AUC. un8 DAYS AFTER HEATER TURft ON I ee PROCESS DATE I 2t JAN.1S1B1 

Uft[ • P-TlI'E S-TII"IE P-UELOCITY S-VELOCITV POISS.RATIO VOUNGS I'IOJ) BULIC PlOD SHEIIIR "OD 

(SEC) (5[C) (".t$£C) (ft.tSEC) CPA) (PA) CPA) 

a 1. 238.1E ..... 1.3531IE-IJ 5861.2 3134.6 • 29V1t5 6.6g812E+1I 5.57355E+1I 2.576711£+le 
:I 1.1gleeE-'4 1.3547'E-IJ 5g'l.25 3131.61 .3'" 6.717"5E+le 5 • 71362E + 11 2.57187£+le .. 1. 22SeIE-'" 1.M41eE-'J 5871.84 3SC!6.16 .217VB8 7.5I4313E+1I ".6g431E+1' 3.26876E+l1 
5 1. 234NE-'4 1.24)71)'E-13 586 ..... , 3514.116 .21g6751 7. g.372£ +1. ".6I1g21E+l' 3.2""8[+11 
Ii 1.2V6ME-e4 1.35V"'£-'J 58 .... 21 311V.V5 .2g7815 6.62597£+18 5."616VE+l. 2.55276£+11 
7 7. 296ee£-I" 1.34658E-'3 581".21 31st.IV .2gil2 .. a 6.72569E+1' 5. 3956.E + 11 2.6I232E+1' 
8 7. 292eeE-I" 1.391gl[-13 5816 .... 3'45.78 .311161 6.37918[+1' 5.62719E+l1 2,"3283E+18 
II 7. 286HE-'" 1.2~3tE-'3 5821.87 3 .... 3.9 .231716 7.65683£+11 4.738S1E+11 3.118"8£+11 
1. 7. 321teE-8" 1.27721[-'3 57Vl."J 332'.K .255'4' 7.255192E+18 ".5135165[+1' 2.851229E+1I 
11 7. 29i!e8£-'" 1.41628£-'3 5si6 .... 2SHJ3.1 .3UI815 6.28182E+18 5.738"3E+18 2.34"48E+l' 
la 7. 28Jee£-8" 1.31431£-'3 5B21.IH 3251.35 .273315 7.16841E+1' 5. 1512 .. 3E+18 ' 2.77232£+11 
13 7. 31setE-'4 1,"37"'E-13 57g".8 .. 0"7.2 .325542 6.'38gl£+18 5.76V21E+l' 1 2 •271".£+11 
14 7.352tIE-14 1.281teE-'3 5765,"J 331'.23 .254121 7. 28778E+18 ".88573E+1' 2.8736"£+18 
15 7. 311NE ..... 1.J565tE-'3 5799."2 3125.111 .2115387 6.63585£+18 5."8S21E+lt 2.S613"E+l' 
16 7.138teE-14 1.41271£-'3 5776.53 2SH)SI.14 .315 .. 78 6.21617E+1' 5.6I562E+18 2.35agIE+le 
17 7.~"'4 1.3M7'E-'3 5731.62 32".87 • 271SC!lI 6.871"IE+l' 5.81261E+18 2.712e3[+lt 
II 7.4etteE-'4 1.3132e£-'3 5726.36 3227.SSI .2671518 6.lI238"£+I' 4.SlS688E+l' 2.731"5E+l' 
III 7.3JHeE-'4 1.27651£"'3 5781.51 3321.21 .253133 7.253"5£+1' 4.Sle811"£+1' 2.8S127"E+lt 
at 7.363M€ ..... 1.Je24tE-'3 5755.38 J2S4.551 • 26"94V 7.'2766E+l' 4.1I8Jt7E+1' 2.7778"E+1' 
21 7 .327teE-e4 1.i!V56tE-'3 5782.52 32?1 .... .26 .. 715 7.'517Ss)[+1' 5. 82766E+1. 2.886"£+1' 
22 7.29tME ..... 1.~-.3 5812.12 32.,..53 • 26831S1 7.11561£+1' 5.11883E+l' 2.ae513E+l. 
23 7. 257teE-'4 1.31estE-'3 5838.78 3232.78 .278862 7.'1161E+l' 5. 28613E+1. 2. 74'74E+18 
2 .. 1. 18St8E ..... 1.2 ... 4« ... 3 S894.VlI 3"16.32 .2 .. 7153 7. 63"53E+1I 5 •• 3237E+l. 3. 86t7s)[+ Ie 
IS 7. 173M£-14 1.2"'JeE-'3 5983.53 3"15.751 .2 .. 8311 7. 63Sl5S1E+l' 5.'&el8E+l' 3.ISSl83E+le 
2& 7. l8S8IE-14 1.24711£"'3 562.11 3396.11 .251241 7.51955£+1. 5.'7167E+l' 3.'2481£+1' 
21 1. 16SME ..... 1.251etE-e3 5~7.36 3384.69 .255131 7. 5441s)[+1' 5. 145l1tE+l' 3 ..... 37£+1. 
21 1.1JSe1E-14 1.23ISIE"'3 5932.42 3441.6 .2 .. 6357 7.7 .. JttE+l' 5.18785E+l' 3.1'625E+l' 
2SI 7 .142etE-e4 1.232NE-13 51126.55 3434.84 .2 .. 71.3 7.11722£+1' 5.'8587£+1' 3 •• Sl4e&E+l. 
3t 1. 14MtE-'4 1.23"11£-13 5926.82 3"31.65 .2"US3 7.78"33[+1' 5. ",7 .. E+18 3 •• 8652E+1. 
31 7.137teE ..... 1. 2J61tE-13 S92S1.33 3 .. 25.33 .2 .. gs5S 7. 68V6lE+l. 5. 11131E+l. 3.'76Sl5E+l' 
32 7.1SeeeE:-e4 1.221"E-13 S917 .... 3466.518 .238611 7.8I86VE+l' ".Sl1877E+l' 3.15222[+1' 
33 7.16988£-14 1.24t5IE-I3 S8l1V.82 3"11.16 .2 .. 891S1 7.82221£+1' 5.155163£+1' 3.15155E+l' 
34 1.l7S)M£-14 1 .24221£-13 5891.53 3""'.45 .2"1911 ?seUIE+l' 5 .... 522E+l. 3 .... :ua£+1. 
:IS 1.2MItE-... 1. 326JtE-13 5861.&2 3188.551 .2it411 6.88164[+1' 5 ... 136£+1' 2.,"33E+18 
31 7.111ME ..... 1.21411[-13 sat. 12 3267.85 .mt6 7. 1 S&2SE+ 1. 5 •• "34E+l' 2.8ttsH+l' 

Table C:3.32 day# , tp , ts ' Vp ', Vs ' lJ, Ed ,Kd , and Cd, for. survey # 2 at 
day 00 which is the day the heater was turned on in cross section M7-M9. *" 
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LlftE •. 

2 
3 
4 
Ii , 
7 
8 
8 1. 
11 
Ii! 
13 
14 
IS 
16 
17 
18 
18 
2e 
i!1 
22 
23 
24 
as 
2S 
27 
28 
n 
31 
31 
l2 
33 
34 
35 
36 

DISTANCE 

(") 

4.2M 
4.287 
4.286 
.4.286 
4.286 
4.286 
4.lK 
4.285 
4.2&4 
4.285 
4.284· 
4.283 
4.Z'3 
4.284 
4.i!e3 
4.i!e3 
4.~ 
4.i!ei! 
4.2eC! 
4.i!tl 
4.281 
4.i!el 
4.1~ 
4.198 
4.Un 
4.1116 
4.1116 
4.1116 
4.115 
4.1ts 
4.11M 
4.113 
4.113 
4.113 
4.1te 

DENSITY' 2R2.S 1~3 

IMS'TIUEJtT D[LAY fOR P-~ I 1.2MME-M SEC. 

INITIlUfIEJfT D[UW fOR S~. 1.13111E-15 SEC. 

*'" ....... 
....... 



PROf I LE AltD FlU: HAn[ '1'17-1'151 SURUf .3 

.DATE FOR FIELD WORK I 351 AUC •• l878 DAYS AFTER HEATER TURN 0" I 6 PROCESS DATE I 2t JAN.li81 

LIft[ • P-T1PE S-TlfIE P-vELOCITV S-VELOCITY POISS.RATIO YOUNCS I'IOD JULie 1'101) SHEAR PlOD 

(SEC) (Ke) (""'SEC) (""'SEC) (PA) (PA) (PA) 

J 7. 21"8[-e .. 1.2 .. g78E-83 5885.56 3397.13 .2582 7.567"2E+1' 5 .... 8S18E+1. 3.'26451E+18 
5 7. 215ME-e .. 1.22748E-13 5888.'5 3458.6 .23551 7.7S161E+l' ".88462£+18 3.13781E+18 
7 7.2S4H£-8" 1.2568'£-83 58"8.16 33~.13 .2451482 7.48261E+l1 ".517655£+18 2.5I5I45IE+18 
8 7.251ME-'4 1.241HE-1l 5849.21 3419.53 .24.383 7.68738E+18 ".88371£+18 3.'6654E+18 
11 7. 231ME-e .. 1.22438£-83 5865.53 3466.61 .2316 7.76292£+18 4.828451£+18 3.15156E+11 
13 7. 21seeE-'" 1.27288£-83 5815.86 3331. 75 .263863 7.35385E+l1 5.17287£+18 2.Sl1112£+I' 
15 7.2C!3ME-14 1.35851£-13 5818.69 3128.55 .313.&5 6.65553E+l' 5.63345E+l1 2.55374E+l' 
17 7.27688£-14 1.256"'E-'3 5826.17 3375.63 .2 .. 7335 7."5485E+l' 4.IU7 .. 7£+1' 2.Sl8831E+18 
11 7. 27SME-'4 1 • 238geE -13 5825.58 3422.8" .23636" 7.55178"E+l1 ... 88324E+l1 3.87266[+18 
21 7. 2SlJeeE -'" 1.25968£-83 58851.71 3365.38 .2474517 7.41es8E+l' ".851141£+1' 2.5I7818E+18 
23 7. 258teE -e4 1.24761E-'3 5837.517 3388 .... .2 .. 38'7 7. 53C8IE+l' 4.M'47E+18 3.'2812E+l' 
25 7. 115M(-t4 1.24311£-e3 58513.58 34".12 • 2 .. 1816 7.&e761E+l • 5 .... 784£+1. 3.'45513£+lt 

LIft[ • DISTMC( 

un 
3 ".2t7 
I 4.2t6 ., ... 2t6 
I ".atS 
11 ".HS 
13 ".al3 
Ii ".aI" 11 4.2t3 
11 "~2N 
21 ".2tl 
23 ".all 
1& 4.1. 

DIMITY • ".5 1C~3 

. INSTIURDIT II(UW FOR P-UAU[. I ......... Sl:C. 

UIS11lU.EtfT II€UW FOR S-tMU[. 1.1 ... __ Sl:C. 

Table C:3.33 day# , tp ,ts ' Vp , Vs ' v , Ed ' Kd ' and Cd, for survey # 3 at 
day 6 after the heater was turned on in cro~s secJion M7-M9. ..;:,. 
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N 



NOFlLE AHD FILE fWIE 'Prl-ftV SURW • 4 

DATE FOR FIELD WORK I 7 SEP •• lSJ78 DM'S AfTER HEATER TURtt ON I 13 PROC£SS DAT£ r a. JAt4.UI78 

LINE t P-TIfIE S-TIfIE P-UELOCITY 

(SEC) (SEC) (""S£C) 

3 7.21 .... £-.4 1.28188£-83 5882.27 
S 7.216"E-84 1.21238£-'3 5879.23 
'7 7.25"'£-'4 1.23318£-'3 51S1 ... a 
9 7.2l4"[-84 l.a397I(-83 5871.26 
11 7.2188eE-e .. 1.22341(-83 5876.1SJ 
13 7.21"'[-84 1.246ME-83 587S.83 
15 7.28988£-8" 1.25978£ -e3 5882.19 
17 7.2358'£-'" 1.Z9Sge[-'3 5859.47 
18 7. a71,8E -84 1.26561(-'3 5828.83 
al 7.271"£-'" 1.211188£-413 5827.44 
23 7. 2588'E-84 1.38161(-83 5837.97 
as 7. 1778.£-e4 1.259H€-4I3 511M.al 
27 7. 17888£-e4 1.2"7ME-13 5896.57 
ae 7. 145ee£-1" 1. 2St68E-e3 592 ...... 
31 7. 1 5eeeE-e4 1. 2JSHItE-e3 5918."5 
33 7.U~ .. etE-84 1.2487. -e3 58?V.14 
31 7. 2l4llE-e4 1.2551t["'3 5854.51 

LlitE • DISTANCE: 

(In 

3 ".a.? 
5 4.lM 
7 4.lM 
8 ".2e5 
U ".2e5 
13 ".283 
15 4.2e4 
17 4.2e3 
1I~ 4.a.2 
21 4.281 
23 .... atl 
15 ".UJ8 
27 ".196 
2SI ".196 
31 ".ISJS 
33 ".193 
31 4.183 

DOtSIT\' , 2&22.5 1C~3 

IMSTalIIDfT DOJW FOR P-tMUE' 6.2IIM8E'" SEC. 

IItS1'IlUfIDfT DE1.AY FOR S-tMUE' 1 .13MtE -es SEC. 

S-U£LOCITY POISS .RATIO YOUNeS MD 

(""SEC) CPA) 

3311.29 .268856 7.29255£+1' 
35.a.ea • 2a58 lSI 7.88026£+1' 
3 .... 2 ... 6 .23534" 7.678-41£+18 
3"23.15 .2425'5 7.63653£+18 
3"611.19 .232 .. 83 7.180'3£+1' 
3 .. 84 •• 7 .247381 7.58888[+11 
3367.51 .256231 7.41193£+11 
3211.8" .273475 7.15021£+11 
3358.88 .a53J64 7. 37789E+l' 
3281.75 .267988 7.15826£+1' 
3255.83 .27428 7.'8491E+l1 
3364.59 .2SMS7 7.47576[+11 
3395.65 .251818 7.57123£+11 
3385.78 .2574 .. 5 7.56854[+11 
3"14."6 .251562 7.64715[+11 
3388.56 .25127 7.53574£+1' 
336S1.5 .252343 7.45758[+1' 

, -

~ 

IUL( MD SHEAR I'IOD 

(PA) (PA) 

5.24116£+1' 2.87549£ +1 0 
4.77624£+1' 3.i!1638£+10 
4.835"6E+l' 3.18781£+10 
4.9 .. aS3£+1' 3.87304E+10 
... 84?e6E+l' 3.15624£+ 18 
5.8H'IE+l' 3.83886£+10 
5.18862E+l' 2.91395£ + 18 
5.26179£+1' 2.88736£+1' 
4.SJ8569£+I' 2.SJ4323£+18 
5.14218£+1' 2.82268£+1' 
5.23134£+1' 2.779117[+18 
5.17118£+11 2.96879£+18 
5.'8651E+18 3.82385£+18 
5. 19587E+18 3.'8631£+18 
5.1'953E+18 3.85744E+18 
5.84949[+lt 3.11124[+18 
5.'1875E+l' 8.97745£+1' 

Table C:3.34 day# , tp , ts ' Vp , Vs ' lJ , Ed ' Kd ' and Cd, for survey # 4 at 
day 13 after the heater was turned on in cross section M7-M9. 
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PROF I L£ AND F I L£ fWIE 'Pf7-f1S1 SURUF • 5 

. DATE FOR FIELD WORK , 1" SEP.lg78 DAYS AFTER HEATER TURH ON '21 PROCESS DATE I 2' JAtt.lg81 

LIfE • P-TII'IE S-TIfE P-UELOCITV 

(SEC) (SEC) UVS[C) 

3 7.1Il11E-'" 1.2"7HE-I3 5S117.88 
5 7. 168"E-" 1 • 2'881[-13 5918.94 
7 7. 236"E-'" 1.21VC!eE-'3 58iC.14 
9 7.22581£-84 1.2166eE-I3 5n..44 
11 7.~3"E-'" 1. 225CeE-I3 5na.53 
13 7.17~E-'" 1.2281eE-I3 5ve5.58 
15 7.18188[-'" 1.23411[-'3 5S1eS.32 
17 7. 216HE-84 1.24151£-13 5815.83 
18 7.24788£-14 1.23148[-13 58 .... 3 
21 7. 25918E-'4 1.2372eE-I3 6837.15 
23 7.21388E-84 1 • 22638E-83 5874.7 
25 7. 14788E-'" 1 • 2285eE-I3 5g25.11~ 
27 7.1"28'[-'" 1.2246eE-'3 5IJ26.55 
25». 7. 127eeE ...... 1.21341[-'3 58J11.14 
31 7. 124eeE-84 1.22628[-13 5g48.2" 
33 7.17481£-" 1.234"E-83 565.67 
35 7.i!MHE-H 1.25358£-'3 5874.1g 
31 7.137ME-84 1.23411[-13 51H!S.19 

lItE • DISTMCE 

un 
3 4.~7 
5 4.2t6 
7 4.286 
g 4.285 
11 4.ae5 
13 4.2'3 
IS ".2e4 
17 4.~3 
Ii 4.2ea 
21 4.~1 
23 4.a.l 
25 ".198 
27 4. tl6 
2SJ 4.1. 
31 4.tiS 
33 4.183 
3S 4.tl3 
'n 4.112 

IIOtSITV. 2&22.5 1C~3 

IHSTIUIENT IIEUW FOR f'-UMIE' &.aMeI[-t6 SEC. 

I.......,.., IIEUW FOR 5-UAUE. 1.13111E-15 SEC. 

S-VELOCITY POISS.RATIO vou..cS "OD 

("/S[C) (PA) 

3 ...... 55 .25139& ?6e788E+18 
3512.32 .228244 ?g4726E+l' 
3482.18 • 2275e7 7.88631E+l1 
3488.76 • 226g84 7.832516E+l1 
3464.84 .235483 7.77536E+l1 
3454.14 .24'''4 7.75977E+l1 
3"38.81 .243635 7.7tg5l8E+l' 
3416.52 .24456 7.61922E+l' 
34"3.g8 .234553 7.6"27E+l_ 
3"26.87 .237835 7.61g44E+l_ 
3457.61 • 235ee3 7.74482E+18 
3 .... 8.g .243788 7.75884E+l_ 
3458.34 .241838 7.78813£+11 
3"91.56 .236156 7.8IJg66[+18 
3452.g6 • 24483IJ 7.78478£+1' 
3427.33 .244775 7.6681BE+l1 
3375.4C .253514 7.48183E+l_ 
3428.2 .2 ... 314 7.685~+1' 

IUUC ..cD SHEARPtOD 

(PA) (PA) 

5. 18'35E+l' 3.83873E+18 
4.874'lE+l' 3.23521E+l1 
4.77463E+l' 3.17g74E+l1 
4.78175E+18 3. 151196E+l1 
4.89761E+l' 3.1<46851E+l' 
4.5174251E+18 3.1C!8513E+18 
6.81C!37E+18 3.89g77[+18 
4.97831E+18 3.86114E+l' 
".82C!C!2E+18 3.11855E+18 
4.82918£+18 3.87g72E+18 
".87151E+18 3. 13522E+18 
5.8478K+18 3.11944£+18 
6.82gj!3E+18 3. 13653E+18 
4.89'18E+18 3.1g525E+18 
5.88483E+18 3. 126711E+18 
5.'8812E+18 3.88855E+18 
5.16522E+l' 2.g88_1E+l. 
5.19725£+1' 3.1821'[+1' 

Table C:3.35 day# , tp , ts ' Vp , Ys , II , Ed , Kd ' and Cd, for survey # 5 at 
day 20 after the heater was turned on in cross section M7-M9. 
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PROfIl£ MD FIl£ ftME I 1f1-M SURVf.6 

DATE FOR FIELD YORK I 13 DEC .1878 MYS AFTER HEATER TURH ON I 111 PROCESS MTE : 21 JAN.ID81 

LIfE • P-TIRE S-TIM P-UELOCITV S-VElOCITY POISS .RATIO VOUHCS I'IOD IULK PlOD SH£M PlOD 
(SEC) (SEC) (I"'SEC) (PI"SEC) (PA) (PA) (PA) 

3 7.211tt.E-... 1.26181£-83 5884.74 3364.25 .2572"5 7.46351[+11 5.1i!"16E+l' 2.g6821[+11 
4 7.211ME-8" 1.23218£-83 5891.58 34"5.28 .2 ... 158 7.721S11[+11 ".95236[+11 3.112gl[+11 
5 7. 18 .... E-.4 1.18111£-e] 5~.64 ]5g5.7g .285"31 8.17"81[+1' ".6253IE+l' 3.3S1882E+18 
I 7.C5Je8E-'" 1.25558£-13 58"8.Sl8 338 .... 9 • 24SH!'" 7."8758£+1' ... Sl7583E+18 2.Slg6g1E+l' 
7 7.2"II'E-'" 1.22278£-e] 5858.75 3472.82 .2293 .. 8 7.77291[+18 ".7865"E+18 3.161"1[+11 
8 7.C!3MeE-'" 1.21g78£-13 5866.]5 3"7D.81 .228557 7.88282£+18 ".79Ig5[+18 3 .17561[+18 
V 7.211NE-'" 1.21731£-83 5881.9" 3"86.73 .22911" 7.837"6[+18 ".82212E+l' 3.18825E+le 
1. 7.1968'[-'" 1.21798£-83 58SH!.91 3"8".17 .231273 7.83968[+11 ... 86223E+le 3.18357[+1' 
11 7 • 17BeeE-I .. 1.21'31£-13 5S189.2C! 3517.'9 .22811" 7.g2278£+le ".856651[+11 3.225551E+l' 
12 7. 133teE-I" 1.2161IE-13 59"5."1 3518.58 • 23e"8 7. SlSIet 5E+l' ".Sl4.g7[+le 3.2"676E+18 
13 7. 16718E-H 1.C!eS38£-13 511ll5.55 3521.1 • 2258g3 7.g612"[+I' ".84"36E+l' 3.24g57E+18 
1" 7. 18SME-I" 1.231SIE-I3 59".6 3 ....... 52 .2 .. 1537 7.72613£+1' ... Sl8218E+l1 3.11152E+18 
15 7. 1731N£-'" 1.215 .. tE-13 5911.97 3491." .232225 7. 87836E+1. ...91359E+18 3. HI68IE+l' 
II 7.14688£-1" 1.21111£-13 5933.89 3516.'1 .231725 7.9"117£+11 ".933"7E+le 3.2236IE+l1 
17 ?16SItE-e .. 1.C!156tE-tl 5917.22 3"89.99 .23328" 7.87876E+l1 ... 92332E+l1 3.1g"22E+l1 
18 7.215HE-I" 1.2315tE-13 587 ..... 6 3"43.7 .23~13 7.71178[+1' ".9133"E+l' 3. 11 .... E+18 
11 7. 1 SliME-I" 1.23341£-13 SBD".13 3"3B.34 .2"C!eg6 7.711S13E+l1 ... 97726E+l1 3.1"37E+1I 
21 7.218M£-1" 1.C5J9tE-1J 5872 3381.62 .2518511 7.5186"E+l1 5 .... 391E+l. 2.Sl9892E+l' 
21 7.a.steE-e .. l.&!lageE-13 5881.28 3"67.32 .23363" 7.77B98E+18 ... 8613'E+18 3. 1528 .. E+l. aa 7.C!e5I8E-I" 1.C!1668E-I3 5881.28 3 .. 810 ..... • 22S1331 7.833'2E+l1 ".8232"E+l' 3. 1858S1E+l' al ?IV1ME-I" 1.21"11£-13 SavC!.83 3521.D7 • 22C!143 . 7.95129E+l' ... 76g4'£+18 3.25381E+1' 
2 .. 7.l3SllE-H 1.21781£-'3 5836." 3"ae.31 .238178 7.86621E+1' 5.'8735[+18 3. 176S3E+l' 
C!S 1.1JMIE-H 1.C!477tE-eJ 59JV."5 3J9S.3" .C!S728" 7.6e232E+l1 5.22'32£+11 3.'2331E+1I 
21 7. 15SME-'" 1 • 23821[ -13 5817.1 3"C!1.8C! .2 .. avSl3 7.66594[+18 5.'Sl813[+I' 3.16885E+1t 
27 1. 146ME-'" 1.2361tE-'3 5923.C!1 3425.87 • 2 .. 86SV 7. 68652E +1 • S.'V7teE+l' 3.177S11E+1I 
28 7. 123M[-1" 1.2l38tE-I3 S942.S 34n." .236879 7.8S1~2E+18 S ... 3 .. 1[+11 3.18313[+11 as 7. 13lME-H 1.231S1E-13 5934.1 308.78 .2471V8 7.73553E+18 S.'8S186E+18 3. 18116E+18 
31 7. 132ME-I" 1.2413tE-13 5S133.SC! 3"13.34 .2S26VS 7.IS518E+l' 5.15S181E+18 3.'510"5[+1' 
31 7.1C!8teE-14 1.23111[-83 5S1]6.88 3"41.Sll .2 .. 6862 7.7 .. '53E+l. S.1118e[+18 3.18681E+l' 
32 7.10ME-'" 1.24tveE-13 5922.av 3411.87 .C!SUJ'S 7.63Vl6£+18 5.13188E+18 3.851e2E+18 
l3 7. t 6C!e8£ -I" 1.22871[-83 59es.63 3444.23 .24227 7.72V38£+18 4.iV838E+l' 3.U'SlVE+18 
34 7. 16lME-H 1.23658E-13 598 ... 8 3422.3 .2"'888 7.66187£+18 5 ....... 5E+l. 3.8715'E+18 
15 7.UJ4ME-I4 1. 23611E-e3 S87V.t4 3423.7 .2 .. 342 .. 7.6"461£+18 ".V657S1E+18 3.87"I1E+18 
31 7.192ME ..... 1.23"'1("'3 SI7I .• 3I 3:426.52 .24f2816 7.&5346£+11. ... SI587VE+l' 3.17"8[+11 

Table C:3.36 day# , tp , ts ' Vp , Vs , v , Ed ,Kd , and Cd, for survey # 6 at 
day 111 after the heater was turned on in cross sectiori M7-M9. .p. 

>-'" 
(J1 



416 

. . 
u u 

'" lie , , 
I I . . .. ... 

~===:~~:~:~~:~~~~~;;;~~~~~I~~~:::~ NNNNNNNNNNNNNN~NNNNNN~~~~M~_~~M_MM 

•••••••••••••••••••••••••••••••••• 

• 



~ILE NtD FILE fW£ '1'17-'" SURVF. 7 

. DATE FOIf FIELD UOffIC , 3 JM.I87V MVS .. TEA HEATER T~N ON , 13C! PROCESS DIITE I C!iI JAN.lgBI 

LIME • P-TIPIE S-TlPIE P-VELOCITY 

eKC' eKC' "",SEC' 

3 7.182*1£-1" 1. 2 .. 6S8E -13 Sgl •• 11 , 1.H8M£-I" 1.21"8£-13 SglS.6S 
1 7.2e7ME-'" 1. i!l881E -'3 5B16.n 
It 7. 114M£-'" 1.21 .... 8£-.3 55112.5" 
11 7. 165eeE-'4 1.22221£-13 5512'.'3 
13 7.137"£-'" 1.265Jt£-'3 551 .... 6 .. 
15 7. 124ME-t4 1.2 ....... -e:J S5IS2.W 

LIME • DISTMC£ 

eft) 

3 4.287 
5 ".aK 
1 4.216 
sa 4.atS 
11 4.2tS 
13 4.283 
15 ".214 

II€JtSITV , 2122.5 ICG/fIA3 

I,.,..", D€UW FOIf P-uMIE I '.2MME-O& HC. 

INSTIIUIENT II€UW fOR S-IMUE I 1.1"'''' SEC. 

S-VELOCITY POISS.RATIO VOUttGS PIOIl 

""'SEC' (PA' 

3"85.513 .25115151 1.61276E+l' 
3516."6 .2315173 1.g .... B3£+te 
3"83.23 .23.615 7.83126E+l' 
3 .. ~.14 .231"24 7.8~51E+l' 
3"72.62 .237785 7.8C!B451E+l1 
3351.67 .266523 7."6246£+1' 
3 .... 21J .2S5IJ6S 7.66688E+l' 

~ 

IULIe ,.Oll SHEAR ,.Oll 

(PA) (PA) 

5.151516"£+18 3 .... iH9E+l. 
4.51"832£+1' 3. 22 .... 3[+U 
4.8451"£+11 3.18185E+l1 
4. Bg625£+U 3.21364[+18 
".5I7 .. 35E+1. 3.16258[+11 
5.327'5£+11 2. 51 .. "4E+ HI 
5. a21J36E + 18 3 .... 821E+U 

Table C:3.37 day# • tp . ts . ~ . Vs . !). Ed • Kd . and Cd. for survey # 7 at 
day 132 after the heater was turned on in cross section M7-M9. .+::,..... 
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PROFILE AND FlU HME I "7-. 5URUF.8 

DATE FOR FIELD WORK I 4 JAft.1878 DAVS AFTER HEATER TURH Ott I 133 PROCESS DATE I a8 JAH.1SJBl 

LIN( • P-TUU: 5-TII'IE P-UELOCITV 

'SEC) (SEC) nVSEC) 

as. 7.e88'IE-'" 1. aa85IE-I3 'SJ63.sa 
33 7. 135.IE-'" 1.22718£-13 5928.18 
37 7.116ME-'" 1.i!S7etE-IJ SSH2.73 

LIHE • DISTANCE 

,", 
29 ".1116 
33 ".If13 
37 ".182 

DENSITY • 21&12.& 1C~3 

IttSTRUI'IEfn' DELAY FOIt "-uM/E' 6.2MIIE-t6 SEC. 

IttSTRUfENT IIEUW FOR s-uMI£' I. 13MIE -tIS SEC. 

5-VELOCITV POI5S.RATIO VOUItGS PlOD 

(""SEC) (NI) 

3447.a& .a .. SJISl2 7.78551E+18 
34"8.76 .2 .... a.8 7.76183E+l1 
3365.18 • 26JHa 7.51761£+1' 

lULl( 1'100 SH£M "OD 

(PA) (PA) 

5.17156E+lt 3.11&"7E+lt 
5.857"IE+1' 3.11818E+l' 
5.31185[+1' 2.86883£+18 

0+:>-...... 
(l) 
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PROFIU AltD FIL£ HAM I 1'17-,.g SURUF.V 

DATE FOR FI£LD WORK I 8 AUe.,lV79 DAYS AFTER HEATER TURN ON I 3~9 PROCESS DATE I a. JAN.,lS181 

LIHE • P-T UIE 

(SEC) 

3 7. 196etE-'" .. 7. 18.8.E-' .. 
5 7.1S3e8E-'4 
6 7. 21.78'E-'" 
7 7.2'408E-'4 
8 7. 19888E-'" 
g 7. 183"E-'" 
1. 7.17988£-'" 
11 7. 1628'E-I" 
12 7. 128te£-8" 
13 7.1 .. Jt'E-'~ 
14 7. 15eteE-'4 
15 7. 148HE-'" 
16 7. 158"E-'4 
17 7. 16?ME-'" 
18 7.21Je1E-84 
IV 7.1vseeE-'4 
at 7. 222eeE-'" 
21 7'~-'4 
22 7.11JN£-H 
23 7.21tME-... 
24 7. 117HE-'4 
as 7. 117ME-'4 
26 7.UM8E-'" 
27 7.1i7ME-H 
28 7.891ME-H 
29 7 .1V888E"'4 
Jt 7.t97tt£ ..... 
31 7.1tee1E ..... 
32 7.1tMtE ..... 
33 7.1J4ME-'" 
34 7 .14i!8tE-e~ 
Js 7. 16S1ttE-f.4 
36 7.1seteE-... 
37 7.1l6ME ..... 
31 7.11"'-" 

S-T11'1E P-UELOCITV S-UELOCITY POISS.AATlO "'OUNGS "00 IULK "OD SHEAA 1'100 

(SEC) (I'I"Sl:C) (I'I"SEC) (PA) (PA) (PA) 

l.a~138E-'] S897.11 3~2'.32 .2~65J~ 7.648S"E+18 S.'2937[+U 3.1679S[.U 
1.23588£-'3 5S1ea.1Hi 3~3".87 .2"~818 7.?&3a2[+18 5.'3119E+U 3.'9~l1E.!0 
1.25118£-13 5923.11 3392.~8 .25Sges 7.58117[+1' S.17628E·l1 3.81822E·1& 
1.2"598£-'3 S878."1 3~86.7? .2 .. 71351 7.59183E+18 S."396E+l& 3 .... ]?eE·!& 
l.a8~3eE:-&3 5889.11 33 ..... 1 .278326 7.273~8[+1' 5.27812E+10 2.86284E+18 
l.a'788£-83 S899.a7 3516.77 .22~351 7.9"aI7E+1' ".8.aUE+1' 3.2~3~2E+18 
1.21578£-'3 5985.'7 3 .. g1.36 .231272 7.87209[+1' 4.88231[+18 3.19673£+18 
1.21"'8£-t3 S986.98 3~95.~7 .230568 7.88689E+18 4.878iHE+1' 3.28"25E+18 
1.28338[-'3 5922.5 .. 3527.68 .225'" 7.519621[+18 ".8 .. 73"[+18 3.2S358[+18 
1.28168£-1J S5I"5I.62 3531.88 .22792 8.83393£+18 ".9213'[+1' 3.27136[+1' 
1.2'568E-'3 S935.6 3519.22 • 2289S .. 7.98313E+l' ".9ea8SE+l' 3.2 .. 794[+1 • 
1.2331'E-'3 5929.74 3 ....... 1 • 246366 7. 73588E+l' 5.'8336E+l' 3.1'337[+18 
1.29368£-'3 5932.8] 3278."8 .288195 7.21718E+l' 5."72"1£+18 2.81878E.l • 
1.213t1E-13 5923.86 34517.55 • 232321 7.98671E+18 4.V238.E+l. 3.28886[+1' 
1.22198£-'3 5V15.55 3"71.83 .237281 7.8222"£+1' 4.96237E+18 3. 16116E+18 
1.2138'E-'3 5876.1 3"V4.38 .226435 7.85"7~[+18 4.18543E+l' 3.28227£+18 
1.24828£-'3 589'.93 3397.2 .as.864 7.5717G£+18 5. 86538E+18 3.'2662£+18 
1 • Jet2t£ -'3 5868.72 3268.14 .276836 7. 117V"[+18 5.315vaE+le 2.78733E+18 
1.35748£-'3 5881.28 312'.87 .3 .... 25 6.66166£+lt 5.6654.E+l. 2.5S~27[.1' 
1.C!67zeE-'3 519IJ.45 334S.81 .263.88 7."1266[+1' &.21477£+1' 2.9343"[+18 
1.21738E-'3 5877.17 .3483."2 .229231 7.82338E+18 4.815"8£+18 3.18219E+l' 
1.21318£-83 S951.81 3493.IJ3 .237894 7.8C!'V2£+I' 5.82138£+18 3.28142E+18 
1.2111IE-13 59St.3SI 3"7'.62 .241397 7.8726"[+1' 5,'S"27E+1' . 3.17344[+1' 
1.i!2aHE-13 5947.29 3"66.S9 .2427'" 7.83282£+1' 5.'7381E+18 3.15152£+1' 
1.21458£-'3 5947.55 3487.37 .U8.as 7.89715£+1' 5.82412£+1' 3.189"1[+1' 
1.2I75IE-13 59651.5S 35'7.77 .236387 7.97876£+1' 5.14297£+18 3.22685E+l' 
1.22441£-'3 SIHi3.62 3"S8.91 .246532 7.82216£+1' 5. 14342E+l' 3.13757E+18 
1.216"1£-'3 5963 .... 3 .. 81 .... .241521 7.8"73£+1' 5.88792£+1' 3.17785£+1_ 
1.21861E-'3 5S16t.S 347 ... 7 .242614 7. 86892E+ 18 5.89548[+18 3. 16628E+l_ 
1.22t81E-t3 58 .. 3.13 3468.84 .241411 7.83S137E+18 5.'5266£+18 3.1574"[+1' 
1.23161£"'3 5929.12 3 .. 36 .... .2"7153 7.72292£+18 5.'9864E+l' 3._9622E+18 
1.2413tE-tJ 511l22.32 34t8.94 .252251 7. 63266E+l' 5.13467£+18 3 .... 758E+l. 
1.2 .. tseE ... 3 589S1.aa 3411.16 .2"8919 7.62227E+l' .5._5963£+18 3.85155[+1' 
1.24128£-'3 5914.22 3411.18 .251745 7.633SIE+1' 5.1'''21£+1' 3.15158£+1' 
1.231nE-t3 51HC.73 3"3".66 • 249Ce7 7.729"2£+1_ 5.13665[+1' 3.19373[+1_ 
1. 2316t(-eJ SSI44.9S 3436.4 • 24S11t7 7. 73663£+ It 5.135138£+1' 3.ti6l7£+1' 

Table C:3.38 day# , tp , ts , Vp , Vs , lJ , Ed , Kd , and Cd, for survey # 9 at 
day 349 after the heater was turned on in cross section M7-M9. 
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PROfILE AND FILE .w.E I "7-Pm SURUF. l' 

DATE FOR FIELD ~ I 17 OCT.1g71l DAVS AfTER HEATER TUR" Oft I ~19 PROCESS DATE I 29 JAN.19B1 

LIttE • P-TIfE 

(SEC) 

3 7.lB9H£-I~ 
~ 7.19588[-8" 
S 7. 286eeE: -I" 
6 7. 261eeE ...... 
7 7.29~-1" • 7. 277ee£-8" 
9 7. 282ee£-8" 
l' 7. 327N£-'" 
11 7.3"5H£-H 
12 7. 336ME-8" 

. 13, 7. 38SJeeE ..... 
14 7.52JME:-'" 
15 7.5JMeE ..... 
16 7. 717M(-1" 
17 7.4 .. 3.tE ..... 
18 7."28e1E-8" 
UJ " 7.J6~-H 
at 7.34881[-84 
21 7.315ee£ .... 
22 7.2~8ME-" 
23 7.2·UHE ..... 
2 .. 1. 15gee[-" 
25 7. 151H£ ..... 
26 7. 161eeE-I" 
27 7. 148eeE-" ea ·7.11eeeE ..... 
2i ·7 •. 11geeE-" 
31 7.11881[ ..... 
31 7.113etE ..... 
32 7.12681[ ..... 
33 7. 16288E ..... 
·34 7.168eeE-e .. 
J5 7.1117ttE-... 
36 7.1WME-H 
3'7 7.1 .. JIIE ..... 

S-TIftE P-UELOCITV S-UELOCITV POISS .RATIO VOUftGS "OD IULK "OD SHEAR "OD 
(SEC) (""'SEC) UVSEC) (PA) (PAl (PAl 

1.2~52'E-t3 59'2.g 3~".51 .2~9676 7.61953E+18 5.97311E+Ht 3 .... B6.E+18 
1.2462'E-83 5896.5" 3"'5.9" .2~gS52 7.683"3E+18 5.16192E+l1 3 .... 222E+18 
1.2"81'£-'3 5887.46 3 ..... 71 .2 .. gS5 7.5B887£+I' 5 .... 631£+1. 3.8328B£+18 
1. 2576.E -83 5842."8 3374.79 .2 .. g637 7. 46"8BE+l. 4.9S936E+l' 2.98682E+18 
1.2632'E-83 5816.62 3JS9.69 .249673 7.39845£+1' ~.g2585E+l' 2.9S016£+18 
1.26 .... £-13 5B28.14 3366."2 .2 .. g655 7.~28.aE+18 ~.9~51BE+18 iL972eJE+18 
1.2613'E-83 582".1 3364 .2 .. 9675 7."17"5E+18 ".;3855E+18 2.96775£+18 
1.2691IE-83 5786.65 33"2.3" .2~g681 7.32229E+1. ~.8753'E+l. 2.92966£+1' 
1.2722IE-13 5773.72 333".92 .2~9671 7.2B97"E+l1 ~.853""E+18 2.91666E+18 
t .27868£-'3 5779."9 3338.36 .2 .. g6 .. , 7.31"65E+l' ".8628SE+Ut 2.92269£+1' 
1.2?g8tE-'3 5736.32 3313.36 .2~9661 7. 1957"E+18 ".79866E+l' 2.S7988E+l' 
I.JeJeeE-13 5633.211 3253.S5 .2 .. 9661 6.93958E+l' ".62.13E+l' 2.77658£+1' 
1.~-.3 5629.35 3251.61 .24965" 6.;2996£+1' ".61359E+18 2.77275£+1' 
1.3J66tE-13 5"91.53 3171.36 .2~9669 6.59221E+l' ".38S99E+l' 2.63758E+l' 
1.289C?1£-'3 5694.35 32S8.911 .2"9691 7.89 ..... E+l. ".72112E+l. 2.83688£+1' 
1.2866eE-83 5..,.4.59 3294.91 .2 .. 96S9 7.11598E+18 ".73S89[+I' 2.8"718E+1' 
1.27638£-13 S7Se.65 3321.7 .. .2 .. 9638 7.23284[+18 ... 81 .... 8E+l. 2.89365E+l' 
1.2727eE-'3 5767.23 3331.22 .2~9659 7.27358£+lt ".842"1[+1' 2.91819E+1' 
1.267ME-'3 5792.89 33 .. 5.5 .. .2~96'7 7.33624£+1' ".88"33E+l' 2.93528E+18 
1.25541[-'3 58~6.'9 3376.7" .2 .. 9667 7.~736BE+18 ~.975B3E+l' 2.9SU,2?E+l' 
1.2S~2tE ... 3 5851.79 3381 .2 .. g674 7.~S817[+I' ".98561E+l' 2.9~685[+18 
1.2""':-13 5SUS.58 3~17.43 .2"9672 7.65~94E+18 5 •• 9661E+18 3.0627S[.1' 
1.2386eE-13 5921.85 3~~.5a .2~g663 7.66878E+l' 5.10S59[+1' 3.86831[+18 
1.2~3IE-e3 55112.1 3~1 ... g7 .a~9'44 7.6~374[+lt 5."S5S[+I' 3.85S37[+1' 
1.2367tE"'3 55128.23 3"24.19 .2~9666 7.6851Sl£+18 5. 11662E+l1 3.'745118£+18 
1.23151["'3 5gs3.46 3~38.78 .2~9662 7.75881E+18 5. 16823E+1. 3.1'116[+1' 
1.23Je1E"'3 5945.87 3 .. 3".S6 .249626 7.73156[+18 5.1"668E+l' J.8~3SSE+18 
1.2J2V1E-'3 5945.29 3~34.t2 .2~g671 7 • 72g~2E +1_ 5.1"61SE+l_ 3.892S8[+18 
1.2Ji!etE-'3 51J.49.51 306.55 .2~gs5 7.7~'7'E+l' S.15la5E+18 3.89715E+18 
1.23430£-1J 5937.15 J"i!SJ.27 .2~968 7.78812E+l' 5.132151£+lt 3.'8484[+1' 
1.248S8E"'3 5!M)S.63 3"11.16 .2~9661 7. 62679E+1I 5.87764[+1' 3.8S1SSE+18 
1.24158£-03 5~.65 34".39 .2~9637 7.61~26E+le 5.'68S1E+l' 3 .... 659E+l. 
1.24668[-83 5876.66 3JV4.32 .2~g685 7.55181E+l' 5.'2821E+l' 3.82148E+18 
1.246SleE"'3 5873.62 3JW!.68 .249657 7.54437[+11 5.82269[+1' 3.'1858[+1' 
1.23'721£"'3 SRI.'7 3"U).53 .2'''965'' 7.66"22£+11 S.lta42E+18 3.16&53£+18 

Table C:3.39 day# , tp , ts ' Vp , Vs ,1.) , Ed ' Kd ' and Cd, for survey # 10 at 
day 419 after the heater was turned on and 21 days after the heater was 
turned off in cross section M7-M9. ~ 
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PROFILE AND FILE HAft[ a "7-"9 SURVF.l1 

DATE FOR FIELD WORK , 3. JULV.lga. DAVS AFTER HEATER TURN ON I 787 PROCESS DATE I 28 JAN,1981 

LIPtE • P-TII'I£ 

(SEC) 

1 7.33"18£-1" 
2 7.2"6"£-'" 
3 7.21118£-'" .. 7.2e5eeE-8" 
5 7. 228ME-'" 
6 7.319HE-8" 
7 7. 363HE-e .. 
8 7.311'8E-'" 
9 7. 399"E-8" 
1. 7."4"88£-8" 
11 7."5 .. t8£-84 
12 7."33eeE-8" 
13 7. 472eeE-14 
14 7. 51518E-'4 
IS' 7.5'leeE-84 
16 7. 485teE-84 
17 7.S22ttE-'4 
11 7. 52ge8E-14 
1 51 ' 7. 41teeE-14 
i!t. 7.3SseeE-I" 
21 7.n"M£-I" u 7.l78ME-I" 
23 7.246teE-'4 
24, 7. 1 HeeE-I" 
2S 7. 167eeE-I" 
as 7. 168etE-e4 
27: 7.1"Sl8IE-'4 
at 7. llaltE-... 
29 7 .• 1UteE-I" 
3t 7. 122eeE-14 
31 7. 123M£-'" 
3C 7,. 13e0e£-84 
33 7. 147eeE-'" 
34 7.1S,71tE-... 
35 7.1HME ..... 
36 7.176etE ..... 
37 7.131M£ ..... 
31 7.UMI£ ..... 

. ~ ," 

"'J' 

S-TII'I[ P-VELOCITV S-VELOCITV POISS. RATIO YOUNeS !'!OD IULK 1'I0D SHEAR I'IOD 
(SEC) ("'''SEC) (""SEC) (PA) (PA) (PA) 

1.C!326IE-13 5785.2 3 ....... 69 .2i!5361 7.626i!3[+18 ".6i!BI3E+18 3. 11183[+UI 1.2 ....... E-13 585".68 3"18.92 .2"3891 7.58568£+18 ".51al86E+18 3.85111 E + 11 
1.22"38[-83 5885.56 3"68.26 .23 .. e85 7.785"9£+18 ... 87822E+l1 3.15456[+18 
1.2316IE-13 5888.28 3 .... 6.69 .23931H 7.72252E+l' ".93876[+1' 3.11545E+l' 1.25188£-e3 5875.9" 3391.57 .251"22 7.53958E+l' 5.13"88E.l1 3.81481E+1' 
1.2488eE-83 5795.78 3"23.13 .2li!I"3 7.&7275E+18 4.7119"E.18 3.873eIE+18 
1.25848E-e3 5768.85 339".4 • 23 .. e95 7."5795E+18 ".67"56E+18 3. 82163E+ 11 
1.24778£-83 5753.18 3"81 .231 .. .., 7 ... 787IE.l. 4.63578E.18 3.'3348E+l1 
1.26&38E-13 S731.i!3 335'.6 .248373 7.31369E+18 4.68858E+18 2.g .... 15E+1Il 
1.317ztE-83 56!H.93 32151.2" .2652.1 6.87718E.18 4.SS16IE+1e 2.71782E+1I 
1.32218£-83 5688.58 3217.516 .2668"3 6.83797E+18 ... 887517E+18 2.6gSSi!E+U 
1.3138«-83 5113.43 3227.64 .264"29 6.9IS91E.18 ... 88886E+18 2.73213E+18 
1.29MtE-'3 5672.16 3286.513 .2471951 7.16745E+18 ".6551"2E+l1 2.83333E+18 
1.34Sit(-'3 5639.3" 315'.91 .273857 6.62927E"8 4.8685"E+18 2.68368E+l1 
1.325311: -e3 5651.3 31951.39 .26 .. 156 6.78785E.l1 4. 7516251E.18 2.68"42E+18 
1.33281(-13 5662.13 318'.48 .26952 6.735"51[.18 4.87164E+l' 2.65277E+l1 
1 • 328S1e[-e3 563 .... 5 31851.89 .26485151 6.746"51E+l' ".76647E.l1 2 • 66858E .. I 
1.35228£-13 5627.43 3133.72 .275259 6.568"5E+18 ... 87113E+18 2.5753"E+l1 
1 • 36281£-e3 5718.56 31151.14 .2511175 6.5 .. 1 .. 5[.18 5. 195515E.l1 2.53518E+18 
1.37618[-13 5761.651 3178.84 .3eel66 6. 46"25E.l1 5.351135E+1. 2. "8593E+lt 
1.38S6eE-e3 577&.1K 3856.83 • Je556 .. 6.39861[+" 5."8"76£+11 2."5e52E+l' 
I • 23S7IE-e3 5821.79 3"31.87 .233912 7.61883£+1' 4.77C!13£+18 3.'8721E+l1 
1.231111:-'3 5847.7C! 34 ...... 1 .23 .... 66 7.675185[+11 4.82838[·11 3.11168£+11 
1 • 228tt£-e3 589V.13 3 .. 51.1 .. .2351828 7.7"518[." 4.516157£·18 3.123"~E+18 
1.26S16tE-13 5S1t8.51 3336.25 .2655168 7. 3Sle6iE + .. 5.C!6331£+18 2. IH 851g£ +18 
1.22651(-'3 5S1t6.28 3"53.75 .2 .. 8186 7.755116E+l1 4.5)7739[+18 3. 12822E ... 
1 • 2351JeE-e3 551C!1.7 3"16.94 .2St3t2 7.65658E+11 5.11857£+18 3.861851£+1' 
1.238ME-'3 55146.71 3"2'.56 .252775 7.6875151[.1' 5. 18287E+18 3.86838£+1' 
1.21711£-e3 5946.71 3"751.85 .23963 7.87332£+18 5.835182£.18 3. 17567E+18 
1. 2228t(-e3 551"1.93 3462.65 .242888 7.81618[.1' 5.8666"E+le 3.1 .... 36£+1. 
1.~-'3 5Sl41." 3471.1 .2 .. 1896 7.83852E.le 5 .... 597E .. e 3. 157Sl8E+1t 
1. acSlleE -e3 5933.79 3 .... 3.91 .2"681Sl 7.75131E.18 5. 88653E+18 3.11843£.18 
1.23411(-'3 55118.14 3429.ea .247313 7.651236[.1' 5."'371£+1' 3.18357£." 
1.2724eE:-13 5ge9.B 3324.87 .268 ..... 7.35"75[.le 5. 251377E. 18 2.8515112£ + .. 
1.2698eE-e3 5883.26 3331.74 • 263Sl"2 7.36895£.18 5.1IK71E+11 2.511111E+18 
1.265181[-13 5892.61 3331.5)5 .265286 7.36288[+18 5.226"2[+18 2.51'5)72E+l1 
1.2"SISeE-13 5513'.12 3385.56 .258229 7. 56"2SE+11 5.21 .... 8£.1. 3.1'55)1[+18 
1.22&111:-e3 S5)351.n 34 .. 51.13 .245648 7.77247[+11 5.'vanE+1' 3.115185[+18 

Table C:3.40 day# , t]J , ts ' V]J , Vs ' !.I ,Ed' Kd ' and Cd, for survey # 11 at 
day 707 after the heater was turned on and 309 days after the heater 
was turned off in cross section M7-M9. 
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Appendix C:4 - P waveforms from 

surveys in six cross sections. 

In this appendix the p-'waveforms from the cross-hole ultrasonic 

surveys between the four monitor holes in the H9 area. The order in 

which the cross sections are presented is the same as in previous appen

dices starting with cross section M7-M6. In this cross section fbur sur

veys were performed. In cross section M7-M8, which follows, and in cross 

section M8-M9 as well as in cross section M6-M9 five surveys were per

famed during the ?ourse of the H9 heater experiment. The two main 

cross sections M8-M6 and M7-M9 follows both with 8 surveys presented. 

The data is presented· so the distance between two consecutive 

numbers represents a vertical distance of 0.25 m. In using this conven

tion the heater shown in each figure is placed on the right level relative 

to the P wave signals . 
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PRorILE AND FILE NAME 1 M7-M6. SURVA.1 
DATE FOR FIELD WORK 1·788711 HEATER DAYS 1-.... PLOT DATE 1 821117 

5 

1 

I 

II 

13 

15 

11 

II 

~---+~--4v~~-v~J~~~+-~~~~~~~~~-4----~'1 
13 

~5~~+--A~~ __ -+~~\~~~~~~~~~~~~~~~-r~. 
11 

II 

31 

33 

35 

J'7 

• 

338 35. 378 398 .. 18 .. 38 .. 58 .. 78 .. 98 518 538 
1E-6 SECONDS 

338 

PROFILE AND FILE NAME I "7-M6. SURVA.2 
DATE FOR FIELD WORK I 798883 HEATER DAVS I 3 .... PLOTDATE I 821117 

358 378 

II 

13 

15 

11 

II 

398 -418 -438 -458 -478 -498 518 538 
1E-6 SECONDS 

Fig. C:4.1b P waves for sUrvey # 2 in cross section M7-M6 

co 
~ 

I 
~ 

~ 
1=1 
o ....... 

+> 
() 
Q) 
rn 
rn 
rn 
o 
H 
() 

~ ....... 

-. 

426 

". 

.. 



... 

le! 

11 

18 

9 

~: 
5 

4 

3 

1 

8 
330 

PROFILE AND FILE NAME I M7-M6.~~RUA.a 
DATE FOR FIELD \JORK I 79182e!' HEATER DAVS 

358 378 398 418 438 "58' 478 
1E-6 SECONDS 

4e!4 PLOTDATE 

II 

IS 

17 

Ie 
21 

13 

15 

498 518 538 

S21117 

PROFILE AND FILE NAME I M7:M6;SURUA.4 
DATE FOR FIELD !,jORKI S88nS HEATER DAVS I 781 PLOTDAT£ I Se!1117 

le! 

11 

18 

9 

~: 
. 5 

3 

1 

8 
338 . 358 378 398 410 .. 30 458 .. 70 

1E-6 SECONDS 

II 

13· 

16 

17 

18 

21 

498 518 538 

Fig. C:4.1d P waves for survey # 4 in cross section M7-M6 
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PROFILE AND FILE NA"E , "1-MS. SURVB.l. P-UAVES aD 
DATE FOR FIELD WORK: 1Se113 HEATER DAVS , -44 PLOT DATE 'Sall17 ~ 

7 

II 

13 

15 

17 

18 

II 

.{\ ____ 'l."" ~_.~~'" 23 

as 
27 

II 

31 

33 

31 

37 

:. 

4ee 4ae 44e 46e 4se see sae 54e S6e sse .6ee 
lE-6 SECONDS 

4ee 

PROFILE AND FILE NA"E , M7-MS. SURVB.2. P-UAVES 
DATE FOR FIELD WORK' 7S1214 HEATER DAVS' 112 PLOTDATE I S21117 

42e .... e 

II 

13 

15 

17 

I' 
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Fig. C:4.2b P waves for survey # 2 in cross section M7- M8 
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PROFILE AND FILE NArlE 11'I7-MS. SURVB.3 •. P-t.lAVES 
DATE FOR FIELD !.IORK I 7geSe7 HEATER DAVS: 34S PLOTDATE I Salll? 

3 

S· 

11 

13 

15 

,~ __ ~~ __ ~~ __ ~17 

18 

II 

2l 

as 
17 

211 

31 

33 

3S 

31 

.. ee .. ae 44e "6e: .. se see sae s .. e 
lE-6 SECONDS 

s6e sse '6ee 

PROFILE AND FILE NAI'IE : 1'17-MS. SURVB .... P-!.IAVES 
DATE FOR FIELD !.IORK 1 791ea3 HEATER DAVS 1 4as PLOTDATE I Salll? 

4ee 4ae 44e 46e 4se see sae s4e s6e sse 6ee 
lE-6 SECONDS 

Fig. C:4.2d P waves for survey # 4 in cross section M7-M8 
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PROFILE AND FILE NA"E I "7-MS. SURUB.5. P-UAUES 
DATE FOR FIELD WORK I S88S81 HEATER DAVS I 78S PLOT DATE I S21117 
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1 

8 

\I 

IJ 
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n 
18 

II 

13 

II 

'7 
It 

31 

3J 

31 

J7 

II 

488 428 448 4S8 4S8 S88 528 548 5S8 sse see 
lE-S SECONDS 

Fig. C:4.2e P waves for survey # 5 in cross section M7-M8 
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PROFILE AND FILE NAME: M8-M9. SURVC.1. P-WAVES 
DATE FOR FIELD UORK I 780713 HEATER DAVS : -42 PLOTDATE 
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PROFILE AND FILE NA"E : M8-M9. SURVC.2. P-WAVES 
DATE FOR FIELD YORK I ?81220 HEATER DAVS: 118 PLOTDATE 

690 718 730 750 770 790 810 830 
lE-6 SECONDS 

850 870 890 

Fig. C:4.3b P waves for survey # 2 in cross section M8-M9 
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PROFILE AND FILE NAME I M8-M9. SURUC.3. P-UAUES CD 
DATE FOR FIElD YORK I 798882 HEATER DAVS: 343 PLOTDATE I 821117 ~ 

IJ 

17 

el 

as 

i!II 

33 

37 

698 718 738 7S8 778 790 818 838 8se 878 8ge 
lE-6 SECONDS 

698 

PROFILE AND FILE NAME I M8-M9. SURVC .... P-UAUES 
DATE FOR FIELD YORK I 791823 HEATER DAVS I .. 2S PLOT DATE I 821117 

718 738 7se 778 798 818 838 8S0 870 898 
lE-6 SECONDS 
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Fig. C:4.3d P waves for survey # 4 in cross section MS- M9 
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PROFILE AND FILE NAME : ~8-M9. SURUC.S. P-UAUES 
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Fig. C:4.3e P waves for survey # 5 in cross section M8-M9 
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Fig. C:4.4b P waves for survey # 2 in cross section M6-M9 
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Fig. C:4.4d P waves for survey # 4 in cross section M6-M9 
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Fig. C:4.4e P waves for survey # 5 in cross section M6-M9 
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Fig. C:4.5b P waves for survey # 2 in cross section M8- M6 
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Fig. C:4.5d P waves for survey # 6 in cross section M8-M6 
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Fig. C:4.5f P-waves for survey # 8 in cross section M8-M6 
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Fig. C:4.6b P waves for survey # 2 in cross section M7-M9 Lines 28-36 

were digitized with a delay error of 20 f..lS. 
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Fig. C:4.6d P waves for survey # 5 in cross section M7-M9 
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Fig. C:4.6f P waves for survey # 9 in cross section M7-M9 
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Fig. C:4.6h P waves for survey # 11 in cross section M7-M9 



Appendix D: 1 - Tc,lbles and figures for Q-values in 

monitor and reference line. 

In this appendix the Q values are presented in table form as well as 

being graphed with the one graph for each monitor line. By plotting all 

the Q - values in one graph the individual curve in obscured. 
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0:1.\ O:/. ~ 
1fI-116 118-l1li • 11M' • _LIIE IlELOCITY • 11M' • .. VALUE Uf:LOCITY 

1 -44 15.2641 6686 I -42 lB.6511 5868 
2 21 13.7213 58111 2 21., 16.1526 5981 
3 51 13.44112 5816 3 58 ' 15.1934 59211 • 57 12.82411 5811 4 57 14.85111 51124 
5 64 12.6778 5114 5 64 15.2511 51124 
6 71 12.5116 Sl51 6 71 15.8434 511S1 
7 VI 12.1S7& 5817 7 III 16.1861 51141 
8 III 15.1213 5171 I III 16.4754 511S2 
II 133 18.2S6l 58611 II 118 17.11671 511S2 
11 1511 11.11314 SIllS II 13l 111.2121 51152 
11 176 11.5717 5982 11 1511 111.6448 51146 
12 IllS 17.l'J:J 5811S 12 176 19.6118 511311 
13 21. 16.':114 511N 13 IllS 19.3711 51148 
14 222 16. 1 lIS 1 5812 14 211 111.5192 51143 
15 211 11.1316 511111 15 222 21.5464 5114. 
16 252 19.6612 51114 16 211 21.8127 511S5 
17 267 11.6388 58 •• 17 252 21.6677 5946 
18 316 11.11133 5888 18 267 21.4 51165 
III 3. 18.71144 586. 11 271 2'.2256 511411 
21 313 11.6473 5983 2. lI6 21.11197 5114. 
21 334 11.6172 Sl74 21 l3. 21.ln5 51144 
22 335 II. lIlI6 5861 22 333 23.2744 51138 
23 3:J7 21.2J111 5851 23 :J:J4 24.15114 5938 
24 344 21.41115 5855 24 :J:JS 24.2668 5936 
25 351 22.'7 5863 25 337 22.7834 5935 
26 362 21.24116 58IS 26 l43 21.8144 51131 
27 376 11.2711 5861 27 344 21.8464 51127 
21 31l 18.7113 5172 28 351 21.4849 51121 
28 3111 21.15511 5852 28 362 19.BB19 5925 • 3l1li 21.35411 5854 • 376 19.3347 51116 
31 3l1li 21.2555 5154 31 383 21.6552 Sl21 
32 .11 21.'328 5845 32 3118 25.21171 5934 
33 • 11 lI.lI44 Sl45 J:J :JIll 26.11816 5114 • 
34 4.3 17.5155 5116 34 3111 27.43411 594. 
35 •• 3 17.4417 5116 35 411 27.4782 594. 
36 414 11.42&4 5?1S 36 411 27.5732 5114. 
:J7 41S 18.4224 5771 :J7 4.l 27.114111 5\132 
II 416 11.3161 SII4 II 4.l 21.1737 51132 
lSI 411 II. :JIll? 5754 JII 414 27.3523 51126 
41 .11 111.4741 57&1 41 414 26.8834 51126 
"1 412 18.2152 5745 41 41S 26.63:J7 51125 
42 413 U.6,. S778 42 otIS 26.5224 sees 
43 "1" 11.3372 5768 43 - 26.5886 5917 
44 "17 11._ S7S4 44 41. 26.141S 5985 
45 417 11.1611 5754 4. 411 25.5346 51185 
46 418 19.144& 5741 4& 412 24.1778 51114 
47 .. 111 18.1614 5762 47 413 24.5354 51111 
48 - 19.~ 57:J7 41 41 .. 24.4417 58118 
411 424 18.2844 5742 411 417 24._ 5898 
51 4i!6 II.JII:J7 5734 51 417 24.21143 5898 
51 428 111.5554 5727 51 411 22.1IS53 5878 
52 431 19.5_ 5727 52 411 21.l1li55 5886 
53 4J:J 11.4&1 5736 53 - 22.2161 5BB3 
54 435 11.266 8m 54 42 .. 22.42&1 588J 
55 4~B 111.1135 573. 55 425 22.8383 588e 
S6 44. 111.152 5736 56 426 23.3651 5861 
57 442 18.1S:J7 S7:J7 57 428 23.544 5859 
5B 447 18.7412 5737 58 431 23.6557 5856 
511 449 11.54 S7:JII 59 433 23.8268 5853 

,61 452 18.37'7 S7:J7 Be 435 23.8631 5853 
61 454 11.2513 57J11 61 438 23.121 58se 
62 466 11.1662 5737 62 44. 23.1752 5854 
63 459 11.1652 57 .. ' 63 442 23.11268 SIS. 
64 462 11.1473 574' 64 447 23.11822 5844 
65 416 11.1662 5749 65 4411 23.98111 5846 
6& 4611 11.'124 5743 66 452 23.8932 5846 
67 473 17.11867 5737 67 454 24.1S17 5843 
68 476 18.128 5742 68 .. 56 24.'112 5842 
61 48. 18.2663 574l 61 459 23.11 5B36 
7. 483 18.28'4 57J11 7. 462 24.l1li3 58311 
71 4117 18.1871 5756 7t 466 24.27311 S836 
72 511 18.1368 5751 72 469 24.3477 S837 
73 &13 18.1"" 5759 73 473 24.7888 S835 
74 SIS 18.1415 57511 74 476 26."532 S831 
7S 511 ,1.1453 5746 75 41. 27.37117 S836 
76 S1I 18.1721 5743 76 483 25.9669 5816 
77 512 17.1&42 5755 77 4117 24.8523 58811 
78 SIS 17.16311 5751 78 511 24.1611 58811 
711 518 17."2 5751i 711 583 23.811111 58eg 
II 522 ·17.7323 5755 88 SIS 23.8142 5812 
It 526 17.88511 5761 II Sl8 23.6575 5814 
82 5. 17.11111 5746 82 511 23.4811 5816 
13 5:J:J 17.7351 5746 83 512 23.8689 5819 
84 516 17.747 5745 84 SIS 22.6866 5816 
85 5J11 17.8833 5748 85 518 22.4445 5815 
8' 543 17.8511 57511 86 522 22.2281 5816 
87 546 17.58114 5766 87 526 22."83 5818 
88 5S1 17.5878 57S4 88 531 21.112311 5816 
811 557 17.1526 5755 89 533 21.821 5813 
118 564 17."16 57 ... 81 536 21.5814 5816 
111 571 17.5426 5752 91 53S1 21.5528 5818 
112 575 17 ..... 4 5754 112 543 21.6762 5818 
113 SIS 16.u.e 5751 93 546 21. 72112 5818 
114 711 13 •• 15 57113 94 55. 21.788& 582. -", 

lIS 557 21.8135 5817 
116 564 21.6424 5Bl8 
117 571 21.41117 5812 
118 575 21.11S 5817 
l1li III 11. AlII 582. 
III 711 1 ...... illS ... 

Table D:1.1 record# , day# Qu,and ~ for line M7-M6 in H9 heater rnid-, 

plane. 
Table D:1.2 record# , day# , Qa,and Vp for line M8-M9 in H9 heater mid-

plane. 
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p:1. ~ 0 I. LI 

l1li-116 ,"-/III 

• DAY, G-UALUE VELOCITY • DAY • Q_LUE UELOCITY 

I -43 13.87.3 5113. I -.3 11.5711& 5H8 
2 -7 13.8785 5113. 2 • 11.721 5731 
3 6 12.853 5116. 3 6 12.5.87, 5826 

• IS 12.5853 51163 • I 13.1837 58&2 
5 18 12.8.11. SillS 5 11 13.'7311 5873 
6 21 13.718 SillS 6 12 13.'.73 5889 
7 5. H.1611 51118 7 13 13.1.il7 5882 
8 57 13.7777 5111. 8 14 12.9.5. 58811 
9 U 13.6316 5"5 '9 IS 12.5177 58117 
I' 78 13.86211 &e12 I' ill 12.3872 5874 
11 III 14.2955 6 .. 1 11 51 12.Hi!8 58116 
Ii! 11. 15.55 &e14 12 57 12.5117 58911 
13 118 11.1118. &e16 13 64 12.7511S 5888 
14 133 111.7U5 &e211 14 78 13.1631 511111 
15 1511 18.95.11 6t211 IS III 13.2464 51111 
16 176 18.2471 &ell 16 11. 13.887 51111 
17 IllS 16.85117 6t25 17 112 16.121. 51117 
18 21. 15.i!Si!8 &e32 18 1J3 17.76111 51117 
II 222 15.835 6t211 III 1511 17.1542 51124 
2. 238 17.1513 &e35 21 17' 16.48114 51133 
21 252 18.2717 6t24 21 185 15.4826 5931 
22 267 18.2173 6t26 22 21. 14.11161 51131 
23 316 17.67811 6t26 23 222 14.415 51111 
24 311 17.4725 6825 24 235 15.8244 51118 
i!S 333 17 .6234 6t25 i!S 252 16.682& 51118 
i!6 33. 18.1652 6t25 i!& 267 17.82&4 51118 
27 J35 18.11&77 &ell 27 ' 271 17.36811 51118 
28 337 111.311611 6822 28 3H 17.53117 51118 
211 341 111.1715 &elll 211 311 18.222& 5918 
3. 342 111.2472 6823 31 333 111.1584 S9J8 
31 ~: 111.66'1 5823 31 334 111.55111 593. 
32 111.7242 &e23 ]a 335 111.746 51111 
J3 362 18.7"1 6t23 33 337 111.2337 5916 
34 376 17.11754 6t23 34 344 18.8715 51116 
lS 383 18.2582 6t23 lS 3.11 111.5'2 51115 
36 3111 111.332 6t23 3& lSI 19.711&1 51111 
37 3" 21.2423 &e21 37 J6i! 18.4511 51111 
31 3l1li 21.4756 &e21 38 376 17.9287 51123 
31 4" 21.4391 5817 311 383 111.6472 SIll 
48 4" 21.4569 5817 48 391 22.4818 591. 
41 413 21.375 511118 41 3ft 23.8158 59111 
42 4.3 21.1&2. 511118 42 3ft 23.811& 5_ 
43 .... 111.97811 51188 43 - 22._ 5857 
44 484 III.IISIIS 51188 44 - 18.7136 5847 
45 4IS 111.8632 SillS 45 483 16.7147 5837 
46 4IS 111.6763 51185 4& 483 15.7244 S827 
47 - 111.4844 51182 47 .... 15.3812 S817 
48 41. 19.2245 5_ 48 - 14.11522 5817 
411 411 11._1 59&2 411 - 13.8352 57117 
51 412 18.6715 51157 51 41. 12.1261 5717 
51 413 18.3816 51155 51 411 12.2715 5777 
52 414 18._ 511S1 52 412 11.1125' Sl67 
53 417 17.l1li&5 5_ 53 413 11.6727 6757 
54 417 11.2138 5_ 54 414 11.5411& 5747 
55 41;1' 18.427 51145 55 417 11.5518 5737 
56 419 18.49'5 5941 56 417 11.66511 5727 
57 428 18.6271 511311 57 418 11.8151 5717 
58 424 18.7673 5924 58 4111 11.8548 56117 
511 426 18.,7552 51127 511 4i!8 11.11136 5687 
68 428 18.7151 51125 " 424 11.11155 5677 
61 431 18.741 51124 61 426 11.8328 5677 
62 433 18.7863 51121 62 42. 1I.811S 5667 
63 435 18.76t] 51123 63 431 11'.11812 56611 
64 438 18.7426 51128 64 433 12.8i!115 56114 
65 44' 18.7511 511111 65 435 12.'756 5665 
66 442 18.8828 51114 66 438 12.1477 5642 
67 447 18.76 51111 67 44. 12.2l1li4 5644 
68 4411 18.6611 51114 68 442 12.48611 5651 
611 452 18.7111 51111 61 447 12.6414 5645 
71 454 18.8566 5111. 7. 4411 12. ?e33 5644 
71 456 18.881& 51n2 71 452 12.7482 5648 
72 4511 18.7883 51111 72 454 12.8887 5648 
7J 462 18.6737 5911 73 456 12.8811 5646 
74 466 18.6822 5911 74 4511 12.11647 5643 
75 461 18.7938 51188 75 462 13.8221 5644 
76 473 111.287 51187 76 466 IJ.I2I1 5681 
77 476 21.17' 5ve4 77 461 13.e. 5675 
78 481 28.7551 58V7 78 473 13.'363 5684 
79 483 21.1521 5ag6 7V 476 13.IV36 5683 .. 4117 Iv.a8l7 58V8 .. 481 13.1416 5688 
al 511 19.6824 58V8 81 483 13.12K 5687 
82 583 111.3721 58116 82 4117 13.8'36 5686 
83 585 11I.2U6 5avv 83 511 12.11158 5684 
84 SIS IV. 1788 5118' 84 5tJ 12.8475 56111 
as 511 111.1146 5819 85 515 12.7811 56n 
86 512 18.1135 5818 86 5111 12.78114 56V5 
87 SIS 18.6863 5aVII 87 51. 12.8151 5688 
88 518 18.4V58 58VII 88 512 12.7672 57 IV 
av 522 18.3816 58911 811 515 12.7127 56VI 
lie 526 18.14112 5111l V. 518 12.6773 5619 
91 53. 18.8327 5V81 III 522 12.6776 5782 
92 533 18.2112 5VI2 112 526 12.727V 5785 
93 536 18.2831 5V .. 113 53. 12.7468 56V4 
94 539 18.885 5vel V4 533 12.7225 56VII 
115 543 18.82U 511e8 lIS 5J6 12.7166 5783 
116 546 18.8521 511eJ 11& 5311 12.7288 5715 
97 55. 18.88' Sill. 117 543 12.74111 57ee 
98 557 11.1811 51118 118 546 12.7661 5783 
III 564 17.86" SillS " S5' 12.75e2 5741 
I .. 571 17.52311 51117 188 557 12.8637 5737 
1.1 575 17.232 58118 III 564 13._2 5717 
182 S85 15.813 58117 1.2 571 13.2454 56117 
1.3 714 12.751S SillS 113 S75 13.1_ 5677 

114 585 11.7721 5657 
III 711 11.271111 51134 

Table D:1.3 record# , day# , Qa' and ~ for line M8-M6 in H9 heater mid-

plaT' Cl 

TableD:l.4 record# , day# , Qa,and ~ for line M7-M9 in H9 heater mid-
plane 
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REf. PROFILE • DAY • G-UALUE UELOCITY 

I -I 13.8113 saIl 
2 I !l.6_ 5"4 
3 5 13.7487 Slit! 
4 6 14.24411 5"4 
5 III 14.11722 5N7 
6 21 14.03'" 51125 
7 21 14.57. 51122 
8 21 14.4236 51112 
9 21 14.&662 51121 
II III 14.11162 51121 
II III 15.3871 51121 
12 III 15.8174 51121 
13 III 15.7541 5112. 
14 113 15.8345 51135 
IS 116 16.3C!1I 51131 

~ 16 118 17.11164 51131 
17 118 17.6242 51125 
18 1111 18.1332 51126 
19 1111 11I.4115J 5ne 
21 IJ2 111.576 511JJ 
21 223 18.61176 51131 
22 223 21.2825 5942 
23 335 21.8144 51128 
24 336 22.33411 51128 
25 337 21.41185 5928, 
26 343 21.34211 5113. 
27 344 19.78115 5113. 
28 344 111.5316 51132 
211 348 19.88116 51131 
]I 3411 21.1955 51131 
31 3411 111.11114 5922 
3C! 351 21.1213 51125 
33 351 19.11783 51122 
34 J54 111.5531 51127 
35 354 ,111.4815 5923 
36 355 111.8436 51125 
J7 355 21.5812 51131 
J8 J56 21.4677 51131 
311 3S6 21.8541 51123 
41 357 22.'288 SIIlI 
41 357 21.7568 51122 
42 358 21.5656 51126 
43 362 19.1721 51123 
44 375 18.114 51125 
45 375 21.183 51125 
4fi :JIll 22 ..... 51118 
47 :JIll 23.6175 51118 
48 4111 25._ 51122 
411 42e 25.4131 51121 
51 424 24.5421 51128 
51 424 23.5&83 5_ 
52 424 23.1i62 5S127 
53 42S 22.6416 51117 
54 42S D.IISI1 SS121 
55 4i!S 22.7973 51118 
5& 426 22.3379 51127 
57 5&6 22.23113 51125 
58 566 21.633 51113 
511 6l1li 17.4113 51121 
68 711 15.51163 51113 
61 786 14.8511 51112 
62 788 14.5821 511111 
63 711 14.5494 51112 
64 712 14.585 51112 
65 712 14.6856 51117 
66 712 14.7267 51117 
67 712 14.5715 511111 
68 75. 14.5132 51112 

.., 

""J 

Table D:1.5 record#, day# , Qa ' and Vll for reference line M9-M6 m 

below ground surface 
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Appendix D:2 - Amplitude spectra from seismic waves in the 

monitor and reference lines 

The Fourier amplitude spectra from the ultra sonic cross holes sig

nals are presented in this appendix. The amplitude spectra are obtained 

by Fourier transformation of the cross hole signals in Appendix D:2. 

454 
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Fig. D:2.1 P wave amplitude spectra from monitor line M7-M6 
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Appendix D:3 - P wave amplitude spectra for 

cross hole surveys in six sections. 

The P wave amplitude spectra for the surveys between the four mon

itor holes in the H9 area are presented in this appendix. The order of 

presentation is the same as before starting with cross section M7-M6. In 

lhis cross section four surveys were performed. In cross section M7-M8 

which follows, and in cross section M8-M9 as well as in cross section M6-

M9 five surveys were perfomed during the course of the H9 heater exper

iment. The two main cross sections M8-M6 and M7-M9 follow both with 8 

surveys, out of 10 and 11 respecively, presented. 

The data is presented so the distance. between two consecutive 

numbers represent a vertical distance of 0;25 m. Using this convention 

the heater shown in each figure is placed on the· right level relative to 

the p wave signals. 

o 

462 



"7-"6. SURVEY '1. DAY' -44. 11 JULY. P-UAUE A"PLITUDE SPECTRA 
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M7-M6. SURVEY '3. DAV. 424. 22 OCTOBER 1979. P-YAUE AMPLITUDE SPECTRA 
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Appendix E: 1 - Tables for laboratory test of 

Stripa quartz monzonite. 

In this appendix the tables for testing of the 11 core specimens from 

the full scale drift are presented. The first column shows the load in 

meteric tons the specimen were subjected to in the laboratory press. In 

the second column the pressure is shown. In the third and fourth 

columns the ~ and Ys are presented. In the remaining columns the 

dynamic moduli and Poissons ratio is shown calculated from the seismic 

velocities in column three and four. 
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Table E:1.1a Specimen # 1, dry, from borehole E21, H9 area 
DATE 129 OCTOI[R. U~8C! 

LENGTH OF SPECtRE" I .'798~5 "ETER. 

DIAftETER OF SPECJNE" I 5.17g1 CEHTIftETER 

HUftBER OF LOADS I 16 

DENSITY OF SPECIftE" I C!68S KG/"A3 

.. LOAD PRESSURE P-UAUE VEL S-UAUE VEL YOUNGS " BULK " SHEAR " PO. RA 

(TONS) (PlPA) ("/5 ) ("/S) . (GPA) (GPA) (CPA) 

.5 2.32751 557~.4 33~6.53 71.1828 .. 2 .... 89 29.1741 .218253 
1 ".655.3 5598.17 3347.95 71.2659 42.4746 29.1988 .228358 
2 9.318es 5566.55 3353.63 71.2'11 41.6558 29.298 .215121 
3 13.1651 55n." 3357.9 71.6185 "2.4734 29.3727 .218999 
4 18.62'1 5658.11 3377.99 7C!.64'2 43.5277 29.7252 .221862 
5 23.2751 5686.69 3lSJS.4 73.4591 44.1984 le.132~ .222995 
6 27.1312 5723.75 3"15.95 74.3749 44.814 le.3969 .223394 
7 32.58SC! 5752.91 3432.26 75.1137 45.2977 le.688 .223666 
9 41.8952 5791.84 3456.27 76.1369 45.8638 31.1189 .223323 
11 51.2e53 582'.69 3"16.83 76.9796 4&.291 31.4757 .222842 
9 .. 1.8952 5789.34 3"".81 76.3453 46.1113 31.21" .223 .. 55 
7 32.5852 5765.5 - 3439.13 75.4316 45."972 le.8211 .223617 
5 23.2751 5711.3~ 3481.25 13.8466 44.1V25 38.1359 .225227 
3 13.1651 5638.82 3368.1& 72 •• 51 .. 43.5155 29."221 .22 .... 2 
1 ~.'55.3 5582.27 3351.18 71.2789 "2.1787 29.2"83 .218377 
.5 2.32751 5562.63 33"5.11 71.9355 41.7 ..... 29.149" .216759 

Table E:1.1b Specimen # 1, saturated. 

DATE • 3 SIPftMEII. 1" 
( 

L£NQ1H OF SPECIIIEJI • .~ .. t& IETO. 

DIMETER OF II'ICI" • s.n.t CUlTIIIITER 

...... OF LOMS' 11 

DOISITY ,. INCI ..... 1111 It~ 

LOAD PIlE ... , .... ·UEL s-tIMIE UE1. YOUNGS" BULK " SHEAR " PO. RA 

(TONS) (~, ".,., .. (l1l'i) (GPA) (GPA) (CPA) 

.1 1.3i!'7St .-N.n 3413 •• 'PI."" H.II31 31.111" .2-UISI 
1 ... 1&&13 ..... n 3413 •• 'PI.'" H.II31 31.111" .2 .. 1 lSI 
I '.31" U'JI.n 348S.23 'PI.1MI- H.'71S4 31.115<4 .2 .. 151 .. 
3 13.1&1 SI'7 .... 348 •• 'PI. 1315 H.IISI 31 ....... .2 .. 1'" 
4 ".1Ie1 SI?I.I 3113.11 11 ....... H.31II 31.12'" .23&313 
S 13.i!'7S1 5111.' 3541 ..... 11."1&7 .. M.l_ 32.1"'7 .231111 
I 21.1311 1_.' 3554.11 11.1121 .... 1131 3I.III?' .221111 
7 3I.S1S2 1117.31 3111.1" 1I.11S5 .... 1311 33.2113 .I!2SS44 
I .. 1 .... "'1.1 3SI2.11 • 1.317 .. I .... 33.131S ..... 
U 51.21153 "1.1 3111.11 '1.317 .. I .... 33.1315 .221811 
I 41.1152 1111.1 3M3.' '1.4153 41.'..a 33.1114 .227713 
1 3I.sasa 5117.31 3IA •• .t.2384 41.ln 33.'711 .228211 
I 13.2751 5.,. •• 35e1 •• 11.5111 SI ... ssa . 31.1&7& .237111 
3 13.1151 1_ •• 34 ...... 1 'PI. 117 SI."U4 31 •• 38 .83811& 
1 4.1SS13 1117.1 3411.13 'PI. 1772 48.1S11 31.13Ui .23 .. 164 

• • 1 2.=-rs1 ~ .. 3474.&1 77~II" .... 1111 31.S115 .234311 
-" 
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TAble E.1.2a Specimen # 2, dry, from borehole E24, H9 area 

DATt 13 SE'IDlIUt. Ina 

LDIITH OfF SflECJPIEJI .... 1 .. RETP.·c 

DIMETtR OfF SPECI ..... 5.1" CDn'lfIETEIt 

fUtI£R OF LOADS • 11 

DEH5m OF Sfl£CDEIt • 2&IS """"3 

LOAD PRESSlIlE fI-tMUE \€L s-UAUE un VOUHGS " BULK " SHEAR" PO. RA .. 
(TOftS) CfA') (lV5) CfVS' . (GPA) (GPA) (GPA) 

.S 2.33671 4_.52 311t.43 '1."81 11.7111 21.3S .157113 
1 4.67342 se17.R 3111.1 11.5182 31.2441 2&.4831 .16611 
2 i.34683 5832.43 3217.11 &2.i!&S7 31 ..... 2&.W746 .154153 
3 1".ta3 511".11 32&4 •• &4.1841 31.12&1 27.754 .156318 .. '8.~7 524S.t7 3325 l7.ts 33.2&5& 28.7Vii .1641&8 
5 23.3611 ' 537i.lI 3371."1 n.134 .35.7371 !i.1337 .17 .. 323 • 28.'415 5469.1' 341i.31 71.1271 37.3ti5 31."578 .171136 
7 32.7131 55se.&8 3451.34 73.6in 38.7187 31.156 .182755 
1 42."7 5661 •• 35U.7 7I.ne8 ..... 761 32.125 .187415 
U 51.4e7& 6733.24 3S42.t7 77.8731 42 .... 81 32.6821 .li13"2 
I 42."7 5.,.1.32 3622.21 77.tt6S· 41.58"2 32.3186 .li1363 
7 32.71l1 SIeI 34".31 14."45 31.6213 31.55 .... .11S327 
5 23.3&71 54&1.11 3"15.15 11."11 37."388 31.2152 .1821" 
3 '''._3 5235 •• 3313.55 .... 7SS 33."85 28.42i5 • 16i128 
1 ".17342 &eel. 1 3111.1 lI.ns 31.32"5 2&."i38 .1&1611 
.5 2.33&71 "177." 317".21 •• 7M7 11.5"13 2&.2"8 .1572 .... 

Table E.1.2b Specimen # 2, saturated. 
DATE '31 MIQUST. 1_ 

LENQTH OfF SPECI ...... 111121 RETEll. 

DIMETER OfF SPECIREII • 5 •• 111 CEltTlfETEIt 

...... OF LOADS • 11 

"'ITV OF SPECI ........ ,,~ 

LOAD PREsstME ,-IMUE \€L s-tMUE un VOUHGS " BULK " SHEAR" PO. RA 

(TOItS) (~) "V5' CNS) (GPA) (GPA) (GPA) 

.5 2.33&71 5814.&2 3423 •• 15.5731 .. 7 ... 713 31."41 .234111 1 ".67342 5835.33 3422.22 ~.7eS8 .... 1353 31.5?i .237871 
2 I.J4S83 586".57 3431.82 .2t83 .... 8233 31.7321 .2Ji8S 3 1".eat3 5877.11 3431.4& 71.57'" 451."_ 31.8811 .2315&1 .. 1'.&i37 5814.1 3"&2.72 77.42t1 .. 8 .... 5 31.311 .23 ... 7 .. 
5 23.3671 5i82.61 3 ..... 37 71.125 "8.7114 31.&27 .233518 6 28.t4tS 5i23.SJ3 34M. 15 7I.52l1 "SJ.ae&S 31.816 .23"833 7 32.71l1 5SJ3i!.51 3514.71 71.3111 "8.8877 32.25"2 .22iS88 i 42."7 5"'1.75 3542.'7 ".211& .... 1St .. 32.7582 • 225se .. 
II 51 • .e7& SI&7 •• 3571." 11.321" "8.5&32 33.3131 .228i12 1 42.1687 SiS .... 3551.21 n.&44& 48.792 32.1288 • 22"52i 7 32.71l1 Si32.51 351&.22 7I.36l1 .... asn 32.28Ii • 22Val S 23.3671 SI58.11 348&.3 77.7833 .. 7.23.1 31.73 .. 8 .225521 3 1 ... ea.3 5&W7.3& 34 .... il 7".191 43.53"3 31.1138 .212M4 1 ".67342 SSM. 22 3351.11 "'.1781 JSJ.76S 11.4&1 .21212& .. • 5 2.33&71 5513.3a 3351." ?e."" ...... 45 11.461 .214821 
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Table E.1.3a Specimen # 3, dry, from borehole E29, Hl0 area 
., 
ATE • 3 SEPTEfII(R. lila 

LEHGTH (1F SP£CJfEN ••• un fIETtft. 

DINETER t1F SPECJIEIt I 5.1111 CPTIJETO 

fUllER OF LOQS • 11 

DOtSITV t1F SPECJ .... lAS IC~ 

• LOAD PRESSUR£ P-uMIE W1. . t-UAUE un VOUHGS " BULK " SI£AA " PO. RA 

(TOftS) (11M) UVS) (tvt, (CPA) (CPA) (~A) 

.5 2.3217 SSI8 •• 3311.11 71.1215 43.3131 n.AS' .231117 
1 4.6414 5S8&.a2 3318.11 71.4322 43.ts"8 28.&V27 .22'7354 
2 1.282?I 562t1.54 335".46 71.8"3 43.4736 28.3126 .22473& 
3 13.a242 5&8t.7& 3373 •• 72."18 44.52&3 28.&547 .227485 
4 11.5651 5716.7& 3382.31 73.' ..... 4S.I&46 28.1777 .228252 
5 23.287 5741.15 3416.51 74.&223 45.SS8 lI.4183 .227'" 
6 27.841" 5773.&8 3428.57 75.2147 45.18SS lI.&388 .227317 
7 32.4891 5718.43 3444.12 75.8S6& 46.3841 3I.8MS .227433 
I "1.77i!& 5127.57 3411.75 71.6:'1 4&.8438 31.2175 .22735& 
11 SI.ISS3 5841.5& 3471.13 77.'783 47.2685 31.3771 • 2282i!5 
I 41.77i!& 583S.8S 34&1.27 78.&&23 47.1331 31.1818 .2a12 
7 32.4881 5812.57 3444.12 75.1137 4&.5813 lI.IMS .228134 
5 23.le7 5777.79 3413.71 74.791 46.4863 31.3571 .231853 
3 13.R'" 5712.74 3371.11 72.nal 45.5412 28.&154 .23285 
I 4.1414 5&25.&4 3331.43 71.1478 . 43.87" 28.1288 .2287. 
• 5 1.3217 55R .... 3313.» 71.3784 43.51&" 21.5111 .2314'" 

Table E:1.3b Specimen # 3, saturated. 
DATE '2 SlPflftl(R.I_ 

LDtGTH OF SPEClfEN ••• U78 tETER. 

DIME1ER (1F SPEClfIEIt • 5.11&? CPTIIETEII 

tutIER OF LOADS • 1& 

DEMIT\' t1F SPECIIIEM • 2811 1C~3 

LCMD PRESSIME P-IMUE W1. S-IMUE un VOUHCS " BULK " SI£AR " PO. RA 

(TOftS, (11M' UVS' (lVS, (CPA) (CPA) (~A) 

.5 2.321'7 S8&S.46 34?2.U 77.4511 47.1515 31.4771 .23t2?8 
1 4.641" SlVI 30475 •• 77.1&51 .... 5715 31.531 .233154 
2 8.28271 Sa2I •• 3481 •• ?I.2M 41.3538 31.6313 .2351 
3 13.9242 513 .... 3411.13 ?I. 5111 41.5378 31.8127 .2355n 
4 11.5656 5142.75 3Se3.SI 11.'1&2 "1.4772 32.ts'3 .233628 
5 23.217 5847.11 3512.&1 11.30 "I. 3M2 32.21&1 .232113 • 27.8"84 5855.'3 3511.77 11.&5'4 41.5123 32.3287 .231884 
7 32."8911 51&1.21 352 .... 11.1737 .. 1 ... 185 32.4411 .231157 
I 41.7726 5964.58 3531.71 81.3285 41.2847 32.6162 .228 .... 
It 51.1553 51&8.17 3538.71 ".3&87 "1.4314 32.6162 .221123 
I 41.7726 5161.17 3535.&3 11.2762 "1.5173 32.6312 .22175 
7 32.4818 5955.83 3S23.35 11.7883 "1.4 32.4121 • 23'ln 
5 23.217 5851.47 3St&.61 11.24"3 41.&74 32.1856 .23 .. 111 
3 13.1248 583 .... 34 •• 53 ?I.5447 48.57"3 31.715" .23583& 
I ...... 1 .. 5882.4& 3458.' 77.2t28 "8.7112 31.23&1 .235'PV4 .. .5 2 • ..., 58&5.4& 3441 •• 1&.1I2S 48.3Snl 31.'771 .23551' 
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Table E: 1.4a Specimen # 4, dry, from borehole DBEX-l, Hl 0 area 
DATE 13 SEPTEMOf. 1_ 

LElCTM OIF SPECI ...... nns REfER. 

DIMEtlR OIF SPECJ .... I." CEllTlfIE1EII 

IUIIER OF LOMS 1 II 

DOISJTY OF SPEClfEIt ... 1C~3 

LOAD Pl£SSlIIE ~UEL MMUE un YOUHGS " BULK " SI£AR " PO. RA ~! 

CTGItS) (~) "VS) ClIVI' (GPA) (GPA) (GPA) 

.1 2.38843 iSii.31 3421 •• 72 .... lI.12II 31.4112 .11437" 
1 ... &818& 5571.21 3431.11 73 .... 1 lI.'311 38.7&14 .IN8 .... 
2 1.21171 5&23.65 3 .... 1.37 7 ...... .. 1.2 .. 93 38.8511 ... 6&& 
3 13.812& 5&72.87 3451.74 75.877? 42.257" 31.181" .283888 .. 18 .... 34 571'.35 3473.15 75.1343 .. 3 •• 341 31."325 ._312 
5 23 ..... 3 57 ..... " 3" •• 23 71.511& "3.&131 31.7152 .281617 
I 27.&tS1 S7?3.14 3 .... 15 71.1111 ..... 331 31.88&& • 28ta 1 ., 32.2t& 5111.71 3St4 •• 71.5938 "4.15&5 32."17 .212331 
I ~1.4'77 5131.11 3StI.12 71.1685 46.1&7& 32.8585 .217558 
11 ........ SISI.SS 3514.46 78.""2 46 ....... 32.1755 .2U618 
I .. 1 .... 77 5131.11 35e1.7 78.113" 46.121 32.1884 .21ltSI 
7 32.2t& mI·7I 3 .... 65 77.5463 "5.5133 31.8861 .215168 
5 23 ..... 3 .31 3 .. 84.' .. 7&.686" .. 4 ... 151 31.63 ~212241 
3 13.112& 5&13.13 3"72.1. 7i.62t2 42.5748 31 ....... .213171 
1 ....... iSlI.3 3 ..... 53 . 73.8&11 ..... 151 31.1151 .IN .. 5 
.5 2.311"3 SSl3.3 3435.11 73.2HI lI.&361 31.7"22 .11111 

Table E:l.4b Specimen # 4, saturated. 

MTE '2 SEPfEHiEii. 1_ 

LDtGTH OF SPECJfEII ••• ?777i fIE1'D. 

DIIlRE1'£R OF SPEClfEIt • 5._ ClJlTlfETEIt 

....... OF LOMS. II 

DENSITY OF SPECJII[N • 1611 IC~ 

LOAD PR£SSUIE P-IMUE un MMUE un YOUHGS " BULK " SI£AR " po. RA 

(TGItS) (~) (II~) (IIVS) (GPA) (GPA) (GPA) 

.5 2."'3 ..... 1 3441 1& ..... .. ....... 31.". .23&345 
1 4.6N18 5887.SI 34S2 •• 71 .... 34 41.12'7 31.U4& .23.' 
2 1.21171 5M1 •• 34S1.17 77 .• 37W 48.5ts 31.111& .2 .... l2 
3 13._ Sl14.45 341i.1I 77.1.1 "8.St5 " 31.36"7 .23841& 
4 18.4«1" 51N!3 .... 3473 •• 71."11 "'.1165 31.51'" .237131 
I 23 .... 3 5SJ27.87 3471.31 71.1121 "1.633" 31.5895 .237 .... 
I 27.6t61 5138."1 341".5" 78.4113 41.6223 31.7121 .236643 
7 32.21& "41.51 3413.14 78.7737 "1.6752. 31.87" .2357'" 
I 41.4t77 SISt." 3&13.31 71.1393 "1.727" 32 ...... .23475& 
11 ... ~ .. 5851.77 ..... 11 71.2&&8 48.1725 32 •• 75 .. .235&32 
I "1.4e77 "46.1 3583.31 71."" .. g. 5162 32.14&5 .234135 
7 32.21& 513'7.N 3411 •• 78.8213 41.458 31.831" .234356 
5 23 .... 3 5123.4& 3471.1 77.8547 41 ...... 31."768 .238288 
3 13._ SG&.SI 34St.53 77.,111 "8.3321 31.187 .23111& 
1 ....... S8S2.IS 3432.21 7&.1"8 .. 8 .... 81 31.75. .237831 
.5 2.3M43 5812.71 3417.1' 7S.3&SS "7.5&. 31.411 .235147 

.. 

\ 
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Table E:1.5a Specimen # 5, dry, from borehole DBEX-i, HiD area 
'-T£ '3 S(PTDeO. 1_ 

LEHGTH OF SP£CIROt •• 1?1143 fETER. 

DIMnO OF SPECIROI • 5.1158 CPTIRETn 

IUII£R OfF LOMS ~ II 

DEttSITY OF SPECIIEN • i!M5 1C1~3 

LOAD PRESSl& P-tMUE un ....... un VOUHGS PI BULK " SHEAR " PO. RA '. 
(TOftS) (PIPA, (IVS, (fV!, (GP'U (GPA) (CPA) 
.5 . 2.31275 5531 •• 3151."1 ..372? .. 3 .... 77 21.1'741 .135213 I 4.&2551 55SS."5 ".11 1I.16S1 43.2142 21.835& .235215 2 1.251'1 SS61.21 32M.II a.5311 43.tt23 21.3124 .238126 3 13.8165 SSI'.13 3312.11 "'.4641 "3.1886 28.5882 .23241 4 lI.see 5654.84 3312.1. 12.5223 43.8161 28.6232 .224.11 5 23.1a1S 5611.&4 3 ...... 1. 13.?SI1 ..... 1377 lI.1871 .221515 I frI.753 5721.11 3421.32 14.?8Ia ..... 6 ... lI.6355 .221711 1 32.378& 5753 ... 344'.' 75.58 ..... t31 lI.8844 .2116 .... t 41.62t6 5781." 34.,. ... 76.5315 "5.5&31 31.3661 .22 .. 35 u. St.81t6 5821.76 3471.2 77 .... 3 ..6.2468 31.5331 .222214 t "1.&296 5 ..... 3418.5 76.6531 "6.USS 31.33t .. .H2tSS 1 32.318& 5766.41 3 .. St.31 75.74" "5.2133 31.IU5 .221112 5 23.1275 572 .... 3 .. 13.'1 1".3M1 ..... tlts lI.3 ..... .22"2&6 3 13.8765 A42.12 3341 •• 11.5311 ..... 1.11 21.11 .. 2 .231158 I ".&2551 5551.55 3321.11 "'.18" "1.815 21.1321 .eal_ .5 2.31215 15la.l ~ ... 11."231 42.1321 21.7"31 .133132 

Table E:1.5b Specimen # 5, saturated. 

DATE '3 s(PIEI'IIlR. 1_. 

\.ENQTH OF SPECIREIt , .e?iM3 NETER. 

DIMETtR OfF SPECI ..... 5.1_ CEftTJM1'b 

IUII[R OF I.OQS • II 

DOtSITV OfF SPEC ..... aill' ~3 

LOAD PRESSURE P-tMUE un ~un VOUHGS " BULK " SHEAR" PO. RA 

CTONS' CPIPA, CIVS' "VI) (GPA) (GPA) (CPA) 

.5 2.31275 ntt.-t'P 34 .... 11.1175 .... SS31 31.7 .. 5 .. .23163" 
5 ... 11 3 .. ft •• 11.2194 ....... 1 31.lt16 .23tVt .. I ".62551 

.. 8 ... t.,. 31."'3 • 22ts72 g.25111 5 .... tl 3Stt •• 11.6'1 e 
3 13.81&5 5t13.33 3521.1 78.331. .... 1382 32.3715 .225333 
4 18.sea ·5.11.17 3532.13 ?t.6t? "8."43 32.57"6 • 22329t 
5 23.1275 5122.21 3544.'1 ".1" "7.128 32 .... .228847 
& 27.753 St31.1 355".31 ..... 7 .. 2 "7.8&77 32."" .219883 
1 32.3786 " .... 13 3S6I •• 11.7"76 "7.1855 33.1851 .2195 .. 2 
1 41.62t6 5"4.5 3564 •• 0.88"7 "8.'445 33.1655 .211411 
11 St.8ns 5153."1 3565.63 81 •• 1 •• .... 2831 33.1155 .228333 
1 41.fH!96 5144.5 3557.51 11.6175 "8.2838 33.846 • 22tt85 
7 32.3786 5t35.SS 35"1.63 8'.1443 48.321 32.7512 .22351 
5 23.1275 5t22.21 3532.13 11.138t .... 141. 32.5746 .223143 
3 13.87&5 5 ........ 3StI.5I 7I.1I1l .... 171& 32.1417 .221883 

34'3.ts 71.121" "7.2135 31.8511 .224521 1 ... &2551 5I6t.&5 
41.4t68 31.&857 .227265 ,.iii .1 2.31275 5156.3. 3471.2 17.5171 
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Table E:1.6a Specimen # 6, dry, from borehole E22, H9 area. 

DATE '17 SEPTE ...... 1111 

LEltQTH OF SPECI":" • .nl13 IETEII. 

DIMETtR OF SPEClfEN • 5.1742 COrn":TER ... 
HUIfIER OF LOADS • 18 

D[HlITY OF Sfl£ClfIE" • 2&11 1C~3 

LOAD PRESStIE P-tMUE UEL! s-tMW: UEL YOUNGS " BULK " SHEAR " po. RA " 
(TONS) (NtA) ""'5) "11'5) (GPA) (GPA) (GPA) 

.5 2.331N 5572.15 3415.15 14.11IS 3I.411S 31.848 .1156. 
I 4.6&385 S&e8.71 3"15.15 15." 31.5188 31.848 .1823Sn 
2 1.32768 5657."1 3481.5 15.1123 41.1111 31.7323 .112884 
3 13.8915 5&SJ8.71 341M. 18 71.2145 42.2t18 31.1175 .118781 
4 18.6554 5728.11 3511.48 11.1S22 42.8581 32.1321 .188861 
5 23.31N 5761.8 3521.31 11.1355 "3.2132 32.4237 .281288 
8 27.snr.U 5183.12 3535.28 11.2173 43.728 32.57'6 .211657 
7 32.640 S8II.3 3541.15 11.14. 43.8115 32.1375 .2H582 
I 41.8746 5834.15 357".11 78.8783 "4.3384 33.2817 .188748 
II 51.3e23 5852."4 3513.14 ".5RI "4.3815 33.6582 .187318 
I 41.8746 5834.85 3578.12 ".1117 4".2173 33.3812 ."'8422 
7 32.&468 5813.24 3552.n 78.'153 44.2837 32.8172 .211852 
5 23.3112 5114.51 3521.11 11.1151 "3.6283 32."53 .21187 
3 13.RII 57112 •• 3512.'2 71.533" 42.1"2 31.1613 .117311 
1 4.66385 55 •• 7 3411.31 7".5121 38.3513 31.6757 .171183 
.!IO 2.33tH 5SS1.8S 3411&.]SI 74.5128 38.3513 31.6757 .171183 

Table E:1.6b Specimen # 6, saturated. 

DATE ,ag S£PTattER. 1S182 

LEHGTH OF SPECIfIEH •• 87813 ftETER. 

DIM£TER OF SPECIPEH • 5.1742 CEHTlflETER 

....... ER OF LOADS. 1& 

DE"SITY OF SPECIPIEH • 2611 ICG' .... 3 

LOAD PRESSURE P-UAUE UEL S-IMUE VEL YOUNGS" BULK PI SHEAR PI po. RA 

(TONS) (PIPA) <til'S) ("'5' (GPA' (GPA) (GPA) 

.5 2.33192 5971.81' 3H6.73 78 ... 111 5e."915 32.1879 .237655 
1 4.6&385 5982.39 ' 35'5.16 75).4679 5'.6729 32.'7!iU .238624 
2 9. Ja769 5177.81 3514.62 71.7185 58.29B7 32.2525 .235B5 
3 13.9915 5982.31 353'.5 8'.2424 58.8521 ' 32.5447 .232884 
4 18.6554 5977.81 3538.5 8'.4429 49.7125 32.6922 .23e386 
5 23.3192 5982.31 3551.36 B8.8714 "9.5378 32.9384 .227914 
6 27.9B31 5iS2.:m 3554.6 88.9681 49.4579 32.9984 .227148 
7 32.6461 5986.97, 3561.'8 81.2845 49.448' 33.1288 .226256 
V 41.9746 5991.56 3561.'8 81.2475 "9.5842 33.U'8 .226984 
11 51.3e23 5891.56 3562.7 81.296 "9.5439 33.1'41 .226519 
V 41.9146 5991.56 3557.83 81.1583 49.6646 33.8585 .227672 
7 32.6469 SiS6.17 3549.75 88.8652 49.721 32.gee5 .228936 
5 23.3192 5877.81 3544.82 88.6358 49.5541 32.811 .228795 
3 13.9915 5868.68 3524.13 79.9271 49.7888 32.4273 .232483 
1 4.&6385 5941.45 35n.31 79.281 49.3213 32.1368 .232343 
.5 2.33IV2 55)32.42 3487.85 78.5129 49.5375 31.7648 .2358 .. 7 
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Table E:1.7a Specimen # 7, dry, from borehole E22, H9 area. 

DATE '29 SEPTEftIER. 1982 

LEHQTH OF SPECIftE" , .n2SS IW:TER. 

DIAftETER OF sPEClftE" • 5.1765 CENTlftETER 

HUftIER OF LOADS , 16 

DENSITY OF SPECIIW:N , 2611 r~A3 

.. LOAD PRESSURE P-UAUE UEL S-IMUE !JEL YOUNGS " BULK "' SHEAR " PO. RA 
(TOftS) UPI') ", .... S) ("1'$) (GPA) (GPA) (~A) 

.5 2.32985 5968.29 3579.79 81.4985 .. 8.1' .. 29 33."5,7 .217858 
1 4.65971 5964.6. 3586.11 81.7217 "8.1218 33.5761 .216962 
2 9.319"1 5973.23 3587.57 81.8529 "8.3519 33.6853 .217857 
3 13.9191 5968.91 3587.57 81.81 "8.2173 33.6853 .217218 
4 18.6388 5973.23 3587.57 81.85n 48.3519 33.6853 .217857 
5 23.2985 5973.23 3592.2S 81.981 "8.23"9 33.6931 .216782 
6 27.9582 5981.88 3688.89 82.383 "8.389 33.8"82 .216853 
7 32.6179 ' 5981.88 36'''.8 82."315 "8.1987 33.9289 .214885 
9 41.9373 599'.51 3689.53 82.66 .... .. 8.3 .. 33 34.818 .215889 
11 51.2567 5999.27 36'7.95 82.7866 48.6556 33.9883 .21669" 
9 "1.9373 5986.22 36'7.95 82.57"6 .. 8.2 .. 71 33.9883 .21 .. ,51 
7 32.&119 5977.55 36'3.23 82.35 .. 8 •• 949 33.8993 .214627 
5 23.2985 5977.55 3587.57 81.8958 ' 48.486V 33.6853 .218495 
3 13.9791 5973.23 3526.27 88.8324 "9.8181 32."661 .23253 
1 ... 65971 5938.85 3"75.79 78.197" 5'.8314 31.5438 .239586 
.5 2.32985 5938.85 3475.79 78.197" 58.831" 31.5"38 .239586 

Table E:1.7b Specimen # 7, saturated. 

DATE U 7 KPTEftIER. 1982 

LENGTH OF SPEClftDt I •• 8255 ftETER. 

DIAftETER OF SPECIIW:N t 5.17&5 CENTlftETD 

fUllER OF LOADS • 16 

DEttSITY OF SPEClfEH • 26M '''''''3 

LOAD PRESSURE P-UAUE VEL S-uMIE VEL YOUNGS " BULK " SHEAR" PO. RA 

(TOftS) (fPA) (.vS) (.vS, (GPA) (GPA) (~) 

.5 2.32tIS 5865.15 v 3"11.64 13 •• "3.1221 31.4143 .213'" 
1 ".65911 566g.6" .I 3"21.15 7 .... 363 "3.1834 It ... gSl6 .213726 
2 9.31941 S&81.3S 3431.51 1".&538 .. 3."?sr 38.8389 .2186V8 
3 13.9711 5716.76 3"52.53 15.3555 .. 3.7 .. g? 31.863" .212929 .. 18.6388 5752.&1 3"71.25 7&.3882 ..... 226 31.se99 .21213 
5 23.2985 5788 •• 3582.33 71 ..... 2 ..... 7198 31.S»661 .211316 
6 27.9512' 5813.31 3533.82 78.5512 ..... 675r6 32.5"3" .286961 
7 32.6179 S833.saa 3552.'7 79.271 ..... 8539 32.8883 .285 .... 7 
9 "1.9313 5867." 3561.26 79.8716 "5.6381 33.8588 .288315 
11 51.25&7 5881.12 357&.69 88.5181 "5.8S»64 33.3378 .2876" 

~ 9 "1.9313 5875.45 3565.81 88.t865 "5.179" 33.1365 .288 .. 33 
7 32.&119 58"2.11 3555.13 ?sr ..... 17 "5.8ags 32.937 .285965 
5 23.2915 san.21 3517.26 78.1599 ..... 9615 32.2391 .211642 
3 13.9711 5756.63 3 .... 1.65 75.6588 .. 5.1188 31.8U5 .21985 
1 ... 65911 5677 ..... 3361.31 72.671" ..... 553 29.5853 .22815 

,1 .5 2.32915 S6S7.n 3362.53 72.3856 ..... 1388 29.46"9 .226978 
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Table E:1.8a Specimen # 8, dry from borehole E22, H9 area. 

DATE II. iirliMiJt. a_ 

LDCTH OF .-EellEll • .111113 IIETD. 

DIMETO ,. SPECI .... I.a .. a CDlTIIIE1III 

..... 011 ..... 11 

KNlITY ,. INCIIEII ... UIfI-3 

LOAD 'IMUEUEL ..... un YOUNGS .. IULK .. SHEAR .. PO. RA 

(TOIlS) c.-, 'IllS' ellIS) CGPAI (GPA) (GPAI 

.5 1.32313 5511.13, .a.1 a.13SI 41.112" 11.111" •• "113 
I 4.54111 lSI .... 3112."" a.l313 "1.1212 II.I?IS .81S111 
a '.2121 1&11.14 3311.11 '71.31"3 41 .... ..... .1211133 
3 a3.1312 SUI.a 3343 •• 11.411'7 .. 3 ..... 11.1351 .127 .. 11.5142 AIS .... 3311." 11.5133 ..... 25. II.SSIS .at3I 
I 23.2313 sa7 •• 3312 .... 13.23SI ......... 21.123'7 .l211li • 21.11&3 5'731 •• 3311 •• 13.17'" 45.'1. 11.l1li .I3UIA ., 38.522" 5113.81 ,...7.U "".&e3i! .... 2151 •• 2535 .131311 • "1.1145 5111.11 3431 •• 75.5111 4&.121" •• &82& ..... 
II 51.1" SUl.2I 3441.52 7&.151 "" •• 311 •• 155" .231143 
1 "1.1145 AI4.S3 34 .... 75.S4 .... 11 .. 3 ..... .131131 
1 38.522" 5111.3i! 3415.a 1 ....... · .... 2517 ..... 7 .. .2314 
I 13.2313 5122.1 3311.52 13 .... 7 45.5111 2I.?81? .231'13 
3 13.1312 5151 3321 •• 11.13'75 ..s.Mal 11.153 '·.23184" 
1 ......... HU.II _1 .... 11.&45 "3.14& 11.2312 .231358 
.1 1 .... 3 11&1 •• ...... .._1 42.1243 11.1411 .13I48S 

Table E:1.8b Specimen # 8, saturated. 

DATE .~ SEPTEflI£R. 1882 

L£HQTH OF SP£ClfEH ....... 3 IETER. 

DIMETER 011 SP[CIIEN • 5.1'''1 CEMTIIETEI 

..... ER OF LOADS • I' 

DENSITY Of SP£CIIIDt • 2111 1CG/RA3 

LOAD PRESSURE .P-UAUE UEL S-IMUE UEL YOUNGS .. lULl( .. SHEAR " PO. RA 

(TONS) (fIlA) nVS) UVS) (GPAI (CPA) (GPA) 

.5 2.32383 SISt.'7 3431.11 17.1541 51.2&13 3'.8827 .2 .. g148 
1 ".64&. 5154.4& 3477. '72 18.3873 51.4697 31.5788 .241141 
2 1.2821 5154."& 3411.26 78.8'31 51.1411 31.8252 .238162 
3 13.1382 5Vi ...... 3513.31 11.172g .... 8458 32.'4&7 .235274 
4 1'.5842 SIS ..... ' 351&."3 71.2&53 "8.7715 32.1124 .234569 
5 23.2383 515'.16 3521.7" .,1.7&7 "1.5338 32.3833 .231688 

• 21.87&3 5163.27 3541.28 8'.3&33 "1.215 32.1252 .22785 
7 32.5224 51J67.S' 3552.15 8,.7757 .. 1 .... 4 .. 32.1562 .225582 
I "1.8145 5167.61 3573.21 81.371 .. 8.537 33.3367 .22856 
tl 51.1166 517'.52 3511.7 al.171? "8.3765 33.66JS1 .217574 
I 41.81"5 51&7.61 357&.37 81 ... 717 48.4582 33.3959 .219787 
7 32.5224 51J67.11 3S&e.51 81."71 "8.asI3 33.1818 .• 223619 
5 23.2383 515 ••• ., 3415.78 7&."'9 52 •• 7 38.2851 '~2S6357 

3 13.9382 51"5." 3387.2 75.4752 52.3683 29.1563 .259757 
1 ... &4615 5115.11 3314.32 15."785 51.2472 3'.8824 .254528 
.5 2.32313 5111.52 3412.11 15.6828 58.7766 38.2349 .251582 



491 

Table E:1.9a Specimen # 9, dry, from borehole E25, H9 area. 

MT£ •• AMENUt. 1_ 

I.PQTM (6 SP£ClfIOt ••• al. IIETER. 

DJMETEIt (6 SP£CJfEft • 1.1831 CfJITlfIETD 

ItlNER OF LOMI • II 
" IOISITY OF SP£CIROI • alii ~ 

LOAD PIllE ... ...... un ...... un YOUHGS " BULK " st£AR .. PO. RA 

(TONS' "1M) (IVI) . ..,., (GPAJ (CPA) (GPAJ 

.5 1.34133 S4'II.ll . 34a •• ?I.l. 37.313 31.HM .1"-
1 4.&82&5 5418.21 3433 •• 12.2712 37.113'1' 31.7254 .17&1&1 
2 1.36531 5541." 3412.55 . '74.1523 31.35. 31.424'7 .1112S 
3 14."8 5617.21 3SI&.3S 11.&655 31.5113 32.'314 .11182 
4 11.1311 56'71.12 3S2I.'75 18.1411 41.54&1 32.4Hl .18411 
5 23.4133 5125 •• 3554.41 "11.1334 41~S42S 32.1251 .11&532 
1 2I.1IS1 5'753.12 3513." . "II .... 42.1414 33.1IS3 .188831 . 
7 32.7711 5'7'7?88 3512.n 11."" 42.1432 33.2&61 .111 .. 31 
1 42.1431 5814.31· 3513 •• 11.145 "3~2""1 33.&421 .unu .. 
II 51.seR 5834.8& 3111.1 11.1"'74 43.5134 33.111 .111711 
1 42.1431 5822.51 3513 •• ···11.2311 43~4111 33.1421 .112513 
1 32.1'78& 5N4." 3511.1 '1I.sne 42.131'7 33 ... 1.1 .111.1 .. 
5 23.4133 5'741.13 .3513 •• "11.1433 42.121'7 33. lIS 3 .IUI36 
3 14."1 5&12.1'1 3521.21 18.1111 41.'752 32.3123 .118382 
I ... - 5561.'74 3446.55 '73.551 31.3171 3I.1SS1 .laUI 
.5 1.34133 5411.n 34U.1'7 '71.1142 37.1251 lI.3211 .113711 

Table E:1.9b Specimen # 9, saturated. 

DATE s38 SEPTE".ER. 1982 

LENGTH OF SPECI~H I .882855 MTER. 

DIMETER Of SPECIftEH I 5.1&38 CE"TI~TER 

Nu..BER OF LOADS I 16 

DEHSITV OF SPECIftEH I 2611 KC/PIA3 

LOAD PRESSURE P-YAVE VEL S-YAUEUEL YOUHGS " BULK " St£AR .. PO. RA 

(TOHS ) (PlPA) (".IS) (".IS' (GPA) (CPA) (GPA, 

.5 2.3"133 5985.5& 3S18.'81 . 78.95&7 "8.1S82 32.1825 .2267 
1 ... 68265 5913.99 3S18.81 79.03"1 "8.""" 32.1825 .227983 
2 9.36531 5913.99 3S1&.77 79'f182 "8.26"6 32.2SJ1SJ .226 .. 72 
3 14 .... 8 5918.21 35"8.39 8.. 74Si1 "7.&171 32.875" .219377 .. 18.7306 5918.21 361&.54 82.0978 .. S.Sil173 3".lS83 .282888 
5 23."133 5926.68 3622.87 1I2.36"S "6.8197 34.2698 .2.1706 
6 28.'959 5926.68 3627.&3 82~49"8 "5.8996 3".3S99 .2 .... 52 
7 32.1786 S938.92 3629.22 82.S85" 45.9908 3".39 .2"718 
9 .. 2.1 .. 39 5935.17 3638.78 82.89~ . <45.888S 3".5715 .198877 
11 51.5892 S9"7.95 36"5.18 83.21 • "S.1l .. 7 ' 3".6933 .199256 
51 .. 2.1 .. 39 5939."3 . 36<U.98 83.8289 "5.9313 . 34.6323 .198721 
7 32.7786 5935.17 3635.S9 82.8869 "S.9613 3".SI88 .199723 
5 23."133 5926.68 3633.99 82.6683 "5.7387 3 ..... 886 .198766 
3 1 ...... 8 5918.21 3611.81 . 81.9678 "&.8363 3".861 .2832 .. 9 
1 ".68265 5872.'8 35 ..... 2 78.3"21 . "7.374 31.9925 .22 .. 38 .. 

, .. .5 2.3"133 5863.76 3"91.S7 78."7 "7.33"7 31.8389 .225336 
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Table E:1.10a Specimen # 10, dry, from borehole E25, H9 area. 

tA1£ .a. SlPflHilR. 1_ 

LDCnI fIF SPECI... • .IIISI' 1ETEIt. 

DI .... iER OF SPECI .... 1.114 CEftTtflETElt 

...... LIMI' II 

... ITY • .-Eel.... • ... tC"""'3 

LOM PIIUSI_ ....... un ..... un YOUHGS .., BULK .., St£AtI .., PO. RA 
(TOIlS' (RN' UVS. CIVI' (CPA) (CPA) (CPA) 

.1 1.3321 5341 •• ~ .. ".IT.JI 34.Sll •• 113- .ll4ltl 
I 4.&1421 1311.14 33I?18 .... 4431 35.&SSI 31 .... .171?23 
2 1.32842 5513 •• 3437.13 12 .... 37.1'712 31. ?lSI .118211 
3 13.892& SSI?11 3411.11 14.421&2 31.&211 31.3'733 .18&131 
4 11.&568 &&41.2 3411.31 15.SlII .... '7132 31.1288 .llltsl 
I 23.321 &611.3 3SII.13 18.18&4 41.1312 32.1183 .114541 
6 11.8853 S?34.13 3524.54 ??4&fTI 42.54&2 32.3121 .11&527 
1 32.&4. 5755 .... 3541 .... ?I. 1425 42.1418 32.&81&' .11S2V2 
I 41.V77I 5815.42 35SS.1I 11.1&41 43.8H2 32.1487 .laga'1 
11 51.31&3 5831.12 3SI8 •• 11.1215 44.313 33.213 .ntlS1, 
1 41.171V S8II.&2 3558.11 11.1141 43 .... 14 33."12 .1W&l1 
1 32.&415 5n2 .... 3531.51 ?I. 201 43.315' 32.&3 .If'8143 
I 23.321 5122.61 351 •• 1'7 16.1731 42.5111 32.1184 .1182?1 
3 13.892& 5&22 ..... 3 ..... 21 14.?8S6 4'.51&1 31.34&2 .112818 
I 4.1&421 5431.&3 3422.31 11.5114 31.4121 31.&231 .1124. .s 1.3311 5381.52 33I?12 .... n .. 3S.7It1 II.'" .Inet? 

Table E: 1.10b Specimen # 10, saturated. 

DATE 139 SEPTE"BER. 19sa 

LENGTH OF SPECI"EH I • ese289 "ETER. 

DI~TER OF SPECI"EN I 5.174 CENTlftETER 

HUPtBER OF LOADS I 16 

DENSITY OF SPECIPtEN I 2611 KG/PtA3 

LOAD PRESSURE P-WAVE VEL S-UAVE VEL YOUHGS .., BULK .., St£AR .., PO. RA 
(TONS) (PtPA) ("/S) ("/5) (CPA) (CPA) (CPA) 
.5 2.3321 5942.93 3521.64 79.1991 48.8939 32.4919 .227986 1 4.66421 5942.93 3533.85 79.9836 48.7413 32.6ts4 • 2265e3 2 9.32842 5942.93 354J.2 8e.2682 48.5187 32.7793 • 22425J J 13.9926 5942.9J 3557.3J 88.6746 48.1615 33 •• 412 .22eS19 4 18.6568 5942.9J 3571.57 81.8883 - 47.888 33.3e63 .217313 5 23.321 5942.93 J579.54 81.3178 47.6898 33."55 .2153J3 6 27.9853 5951.74 3589.14 81.6824 47.64J9 33.6346 ' .214261 7 32.6495 5951.7" J595.57 81.8665 "17."831 33.7553 .212647 9 41.9779 5968.58 J685.as 82.23J8 47.5151 33.9374 .211552 11 51.3863 5968.58 3683.64 82.1877 47.5557 33.ge69 .21196 9 41.9779 5956.16 36ea.82 82.8959 ,,7."586 33.8765 .211693 7 32.6"95 5951.?" 3592.35 81.7745 47.5636 33.69"9 .213"56 5 23.321 5951.7" 3577.9" 81.36 "7.9233 33.4251 .217'''8 3 13.9926 .59"2.93 35 ..... 77 88.3863 "8.4721 32.88S2 .223875 1 ".66421 5916.&5 3495.39 78.5988 "8.8688 31.9.e5 .231939 .5 2.3321 5894.93 ' 3466.71 77.548 48.894 31.3792 .235659 
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Table E: l.ila Specimen, # 11, dry, from borep.ol<;;E25, H9 area. 
DATE •• SEPfOlllOR. ._ 

LEMQ'fM OF SPECI ......... 3 IIETD. 

DIMIETt'R OF SP£CIfElt • 5.1111 COTIfIE1EII 

...... tIF LOMI • II 

... ITY OF SPECI ....... '1IIIA3 

.. LOAD ,... P-UMIE un I-UMIE un 
'IOUftQt " lULl " SHE .. " N.M 

(TCIItS) (ftM) (,.,., (IllS' (fIN, (ftM) ("", 
.5 1.32151 5434 .... '30413.11 71.173? 36.1223 31.1'" .111421 
I 4.1S5«J 5511.51 3423.52 72.321 38.152 31.5"35 .1 .... 31 
2 1.311eS 5511.58 34&7 •• 7 ..... ,. 31.1641 31.341 .188533 
3 13.8651 587&.71 ..... 28 '71.3127 41..3118 32."17 .1121&8 
4 II. Rei 5128.5 3S3S.17 ??814 42.1232 32.5&83 .112832 
5 23.2751 517 .... 3&18.81 , ' 71 .... 1 42 • .,.78 33.1511 .111872 
8 27.13t2 ~.12 3584.14 71.7188 43.1541 33."788 .18182 
7 31.5852 5833.&7 3111.57 ...... 84 43.3651 33.nI2 .18826' 

" "1.1952 58&3.51 3121.11 '1."151 43.188 34.2t6S .181222 
II 51.2tS3 S881.3S 3137 .• 78 12.1'. ......... 34.4883 .1815"4 
I 41.1152 5872.11 3611.18 '1.4655 ..... 3731 34.U4 .1, ... 11 
7 3I.58S2 5842.17 3511.&1 ....... 43.1484 33.7477 .1I4lel 
S 23.2751 58e4~11 3583 ..... , 7I.2S4I 43.&&11' 33.1812 .117517 
3 13.1&51 S72S.~ 3511.41' '71.1888 42.1172 31.1131 .111111 
I 4.&5513 SS51.1 3441.14 73 .... 32 31.31 3I.l5a .ID331 .s 1.31111 &SII.13 3411.14 71.3111 31.4711 Je.4ISS .11175 

Table E:l.llb Specimen # 11, saturated. 

DATE '30 SEPTE"BER. 1982 

LEHGTH OF SPECI~H I .888213 PlETER. 

DIAftETER OF SPECI"EH I 5.1191 CEHTI~TER 

NU"BER OF LOADS r 16 

DENSITV OF SPECIPIEH I 2611 KG/"~3 

LOAD PRESSURE P-UAVE VEL S-IIAUE VEL VOUtIGS fit BULK " SHEAR 1'1 po. RA 

(TOIfS) U'PfU (1'1/5 ) ("/5) (PlPA) ("PA) (PlPA) 

.5 2.32751 .5986.85 3576.15 81.6433 49.8371 33.3916 .222512 
1 <4.65503 5986.85 3577.7<4 81.6984 48.997<4 33.<421<4 .222126 
2 9.31ees 5986.85 3582.54 81.8317 48.8779 33.5111 .228965 
3 13.9651 5986.85 3689.95 82.6383 48.1915 3<4.8258 .21423 
<4 18.6201 5990.52 3621.91 83.1918 47.8788 34.3652 .210488 
5 23.2751 5994.99 3624.63 83.1<448 48.1817 3<4.3031 .211913 
6 27.9382 599<4.99 3629.55 83.2857 47.9774 34.3963 .2186?8 
7 32.5852 5994.99 3627.91 83.2387 48.0189 34.3652 .211091 
9 41.8952 6883.97 3627.91 83.3322 48.3081 34.365i! .21245 
11 51.2053 6888.<47 3629.55 83.4261 48.3997 34.3963 .212718 
9 41.8952 5999.48 3626.27 83.2384 48.280S 34.3341 .212182 
7 32.5852 5994.99 3624.63 83.1<4<48 48.1817 34.3831 .211913 
5 23.2751 5994.99 3624.63 83.1<4<48 48.1817 34.3831 .2U913 
3 13.9651 5994.99 3619.72 83."38 48.2254 34.2183 .21314 
1 4.65583 5981.58 3571.37 81.4593 49.8165 33.382S .223821 

.. .S 2.32751 5941.7 3541.41 88.1958 48.5168 32.7461 .224589 
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Appendix E:2 - Velocity plots for laboratory test. 

In this appendix the Vp and Vs are plotted as function of the uniax

ial stress 0'1.£11' The dry velocities are shown in figures a and b and the 

saturated in figures c and d. The saturated velocites have many times a 

considerable hysteresis on theb unloading part of the curve. This is 

interpreted to be an effct of the saturation which is assumed to be par

tial during the unloading because the pore fluid were forced out of the 

fractures during the loading of the specimen. 

In Table 7.2 the location of the specimen are shown. 

.. 
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Figure captions for Ap~endix E:2 

Fig. E:2.1 a P wave veloctiy as function of uniaxial stress for the dry 

specimen # 1 

. ':; '.' ... -.t. 

Fig. E:2.1 b S wave velocity as function of uniaxial stress for the dry 

specimen # 1 

" 

Fig. E:2.1 c P wave velocity as function of uniaxial stress 'for the 

saturated specimen # 1 

)"' 

Fig. E:2.1d S wave velocity as function of uniaxial stress for the 

saturated specimen # 1 

Fig. E:2.2a P wave veloctiy as function of uniaxial stress for the dry 

specimen # 2 

• {. :' ' 

Fig. E:2.2b S wave velocity as function of uniaxial stress for the dry 

specimen # 2 

Fig. E:2.2c P wave velocity as function of uniaxial stress for the 

saturated specimen # 2 



Fig. E:2.2d S wave velocity as function of uniaxial stress for the 

saturated specimen #2 
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Fig. E:2.3a P wave velocliy as function of uniaxial stress for the dry 

specimen #3 

Fig. E:2.3b S wave velocity as function of uniaxial stress for the dry 

specimen # 3 

Fig. E:2.3c P wave velocity as function of uniaxial stress for tp.e 

saturated specimen #3 

Fig.E:2.3d S wave velocity. as function of uniaxial. stress for the 

saturated ~pecimen # 3 

Fig. E:2.4a P wave veloctiy asfunclion of uniaxial stress for the dry 

specimen #4 

Fig. E:2.4b S wave velocity as function of uniaxial stress for the dry 

specimen #4 

Fig. E:2.4c P wave velocity as function of uniaxial stress for the 

saturated specimen # 4: 

Fig. E:2.4d S wave velocity as function of uniaxial stress for the 

saturated specimen #4 
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Fig. E:2.5a P wave veloctiy as function of uniaxial stress for the dry 

specimen # 5 

Fig. E:2.5b S wave velocity as function of uniaxial stress for the dry 

specimen # 5 

Fig. E:2.5c P wave velocity as function of uniaxial stress for the 

saturated specimen # 5 

Fig. E:2.5d S wave velocity as function of uniaxial stress for the 

saturated specimen # 5 

Fig. E:2.6a P wave veloctiy as function of uniaxial stress for the dry 

specimen # 6 

Fig. E:2.6b S wave velocity as function of uniaxial stress for the dry 

specimen # 6 

Fig. E:2.6c P wave velocity as function of uniaxial stress for the 

saturated specimen # 6 

Fig. E:2.6d S wave velocity as function of uniaxial stress for the 

saturated specimen # 6 

" S 

Fig. E:2.7a P wave veloctiy as function of uniaxial stress for the dry 

specimen # 7 
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Fig. E:2.7b S wave velocity as function of uniaxial stress for the dry 

specimen # 7 

~ig. E:2.7c P wave velocity as function of uniaxial stress for the 

saturated specimen # 7 

Fig. E:2.7d S wave velocity as function of uniaxial stress for the 

saturated specimen # 7 

Fig. E:2.8a P wave veloctiy as function of uniaxial stress for the dry 

specimen # 8 

Fig. E:2.8b S wave velocity as function of uniaxial stress for the dry 

specimen # 8 

Fig. E:2.8c P wave velocity as fUnction of uniaxial stress for the 

saturated specimen # 8 

Fig. E:2.8d S wave velocity as function of uniaxial stress for the 

saturated specimen # 8 

Fig. E:2.9a P wave veloctiy as function of uniaxial stress for the dry 

specimen # 9 

Fig. E:2.9b S wave velocity as function of uniaxial stress for the dry 

specimen # 9 
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Fig. E:2.9c P wave velocity as function of uniaxial stress for the 

saturated specimen # 9 

Fig. E:2.9d S wave velocity as function of uniaxial stress for the 

saturated specimen # 9 

Fig. E:2.10a P wave veloctiy as function of uniaxial stress for the dry 
I 

specimen # 10 

ng. E:2.10b S wave velocity as function of uniaxial stress for the dry 

specimen # 10 

Fig. E:2.10c P wave velocity as function of uniaxial stress for the 

saturated specimen # 10 

Fig. E:2.10d S wave velocity as function of uniaxial stress for the 

saturated specimen # 10 

Fig. E:2.11a P wave veloctiy as function of uniaxial stress for the dry 

specimen # 11 

Fig. E:2.11 b S wave velocity as function of uniaxial stress for the dry 

specimen # 11 

Fig. E:2.11 c P wave velocity as function of uniaxial stress for the 

saturated specimen # 11 



500 

Fig. E:2.11d S wave velocity as function of uniaxial stress for the 

saturated specimen # 11 
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Appendix E:3 - P and S waveforms from laboratory test 

In this appendix the Vp and Vs are plotted as function of the uniax

ial stressuua ' The dry velocities are shown in figures a and b and the 

saturated in figures c and d. The saturated velocites have many times a 

considerable hysteresis on theb unloading part of the curve. This is 

interpreted to be an effct of the saturation which is assumed to be par

tial during the unloading because the pore fluid were forced out of the 

fractures during the loading of the specimen. 

In Table 7.2 the location of the specimen are shown. 
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Figure captions for Appendix E:3 

Fig. E:3.1a P 1Vave veloctiy as function of uniaxial stress for the dry 

specimen # 1 

Fig. E:3.1 b P waveform as function of uniaxial stress ·for the saturated 

specimen # 1 

Fig. E:3.1c S waveform as function of uniaxial stress for the dry speci

men # 1 

Fig. E:3.1d S waveform as function of uniaxial stress for the saturated 

specimen # 1 

Fig. E:3.2a P wave veloctiy as function of uniaxial stress for the dry 

specimen # 2 

Fig. E:3.2b P waveform as function of uniaxial stress for the saturated 

specimen # 2 

Fig. E:3.2c S waveform as function of uniaxial stress for the dry speci

men # 2 
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Fig. E:3.2d S waveform as function of uniaxial stress for the saturated 

specimen # 2 

Fig. E:3.3a P wave veloctiy as function of uniaxial stress for the dry 

specimen # 3 

Fig. E:3.3b P waveform as function of uniaxial stress for the sa tura ted 

specimen # 3 

Fig. E:3.3c S waveform as function of uniaxial stress for the dry speci

men # 3. 

Fig. E:3.3d S waveform as function of uniaxial stress for the saturated 

specimen # 3 

Fig. E:3.4a P wave veloctiy as function of uniaxial stress for the dry 

specimen # 4 

Fig. E:3.4b P waveform as function of uniaxial stress for the saturated 

specimen # 4 

Fig. E:3.4c S waveform as function of uniaxial stress for the dry speci

men # 4 

Fig. E:3.4d S waveform as function of uniaxial stress for the saturated 

specimen # 4 
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Fig. E:3.5a P wave veloctiy as function of uniaxial stress for the dry 

specimen # 5 

Fig. E:3.5b P waveform as function of uniaxial stress for the saturated 

specimen # 5 

Fig. E:3.5c S waveform as function of uniaxial stress for the dry speci

men #5 

Fig. E:3.5d S waveform as function of uniaxial stress for the saturated 

specimen # 5 

Fig. E:3.6a P wave veloctiy as function of uniaxial stress for the dry 

specimen # 6 

Fig. E:3.6b P waveform as function of uniaxial stress for the saturated 

specimen # 6 

Fig. E:3.6c S waveform as function of uniaxial stress for the dry speci

men #6 

Fig. E:3.6d S waveform as function of uniaxial stress for the saturated 

. specimen # 6 

Fig. E:3.7a P wave veloctiy as function of uniaxial stress for the dry 

specimen # 7 
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Fig. E:3.7b P waveform as function of uniaxial stress for the saturated 

specimen # 7 

Fig. E:3.7c S waveform as function of uniaxial stress for the dry speci

men # 7 

Fig. E:3.7d S waveform as function of uniaxial stress for the saturated 

specimen # 7 

Fig. E:3.8a P wave veloctiy as function of uniaxial stress for the dry 

specimen # 8 

Fig. E:3.8b P waveform as function of uniaxial stress for the saturated 

specimen # 8 

Fig. E:3.8c S waveform as function of uniaxial stress for the dry speci

men # 8 

Fig. E:3.8d S waveform as function of uniaxial stress for the saturated 

specimen # 8 

Fig. E:3.9a P wave veloctiy as function of uniaxial stress for the dry 

specimen # 9 

Fig. E:3.9b P waveform as function of uniaxial stress for the saturated 

specimen # 9 



Fig. E:3.9c S waveform as function of uniaxial stress for the dry speci

men # 9 

Fig. E:3.9d S waveform as function of uniaxial stress for the saturated 

specimen # 9 

Fig. E:3.10a P wave veloctiy as function of uniaxial stress for the dry 

specimen # 10 

Fig. E:3.10b P waveform as function of uniaxial stress for the saturated 

specimen # 10 

Fig. E:3.10c S waveform as function of uniaxial stress for the dry speci

men # 10 

Fig. E:3.10d S waveform as function of uniaxial stress for the saturated 

specimen # 10 

Fig. E:3.11a P wave veloctiy as function of uniaxial stress for the dry 

specimen # 11 

Fig. E:3.11 b P waveform as function of uniaxial stress for the saturated 

specimen # 11 

Fig. E:3.11c S waveform as function of uniaxial stress for the dry speci

men # 11 
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Fig. E:3.11d S waveform as function of uniaxial stress for the saturated 

specimen # 11 
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Appendix E:4 - Truncated PandS waveforms 

from the laboratory test . 

. In this appendix the P and.S, :waveforms after truncation are shown~ 

The P waves were trucated with a 4Xl0-6 s long half cos window and the 

S waves were truncated with a 3xl0-6 s cos window. 

j ," ~. ' .• ! 

': ' 

, l 
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Figure captions for Appendix E:4 

Fig. E:4.1a Truncated P waveforms as function of uniaxial stress for the 

dry specimen # 1 

Fig. E:4.1 b Truncated P waveforms as function of uniaxial stress for the 

saturated specirnen # 1 

Fig. E:4.1c Truncated S waveforms as function of uniaxial stress for the 

dry specimen # 1 

Fig. E:4.1d Truncated S waveforms as function of uniaxial stress for the 

saturated specimen # 1 

Fig. E:4.2a Truncated P waveforms as function of uniaxial stress for the 

dry specimen # 2 

Fig. E:4.2b Truncated P waveforms as function of uniaxial stress for the 

saturated specimen # 2 

Fig. E:4.2c Truncated S waveforms as function of uniaxial stress for the 

dry specimen # 2 

Fig. E:4.2d Truncated S waveforms as function of uniaxial stress for the 

saturated specimen # 2 

", 
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Fig. E:4.3a Truncated P wavefarms as functian .of uniaxial stress far the 

dry specimen # 3 

Fig. E:4.3b Truncated P wavefarms asfunctian of uniaxial stress far the 

saturated specimen # 3 

Fig. E:4.3c Truncated S wavefarms as.functian .of uniaxial stre~s far the' 

dry specimen # 3 

Fig, E:4.3dTruncated S wavefarms as func~ian a! uniaxial stress far the' 

saturated specimen # 3 

Fig. E:4:4a Truncated P wavefarmsas functian .of unia~ial stress far the 

dry specimen # 4 

Fig .. E:4.4b Truncated P waveforms as functian .of uniaxial.stress far the 

saturated specimen # 4 

Fig. E:4.4cTruncaled S waveforms as functian .of uniaxial stress far the 

dry specimen # 4 

Fig. E:4.4d Truncated S wavefarms as function .of uniaxial stress far the 

saturated specimen # 4 

Fig. E:4.5a Truncated P.wavefarms as fl,tnction of uniaxial stress far the 

dry specimen # 5 
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Fig. E:4.5b Truncated P waveforms as function of uniaxial stress for the 

saturated specimen # 5 

Fig. E:4.5c Truncated S waveforms as function of uniaxial stress for the 

dry specimen # 5 

Fig. E:4.5d Truncated S waveforms as function of uniaxial stress for the 

satura led specimen # 5 

Fig. E:4.6a Truncated P waveforms as function of uniaxial stress for the 

dry specimen # 6 

Fig. E:4.6b Truncated P waveforms as function of uniaxial stress for the 

saturated specimen # 6 

Fig. E:4.6c Truncated S waveforms as function of uniaxial stress for the 

dry specimen # 6 

Fig. E:4.6d Truncated S waveforms as function of uniaxial stress for the 

saturated specimen # 6 

Fig. E:4.7a Truncated P waveforms as function of uniaxial stress for the 

dry specimen # 7 

Fig. E:4.7b Truncated P waveforms as function of Uniaxial stress for the 

saturated specimen # 7 

.. 
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Fig. E:4.7c Truncated S waveforms as ·function of uniaxIal stress for the 

dry specimen # 7 

Fig. E:4.7d Truncated S waveforms "as function of unia"xial stress for the 

saturated specimen # 7 

Fig. E:4.8a Truncated P waveforms as function of uniaxial st:ress for the 

dry specimen # 8 

Fig. E:4.8h Truncated P waveforms as function of uniaxial stress for the 

saturated specimen # 8 

Fig. E:4.8c Truncated S waveforms as function of uniaxial stress for the 

dry specimen # 8 

Fig. E:4.8d Truncated S·waveforms as functiOn of uniaxial stress for the 

saturated specimen # 8 

Fig. E:4.9a Truncated P waveforms as fundtion of uniaxial stress for the 

dry specimen # 9 

Fig. E:4.9b Truncated P waveforms as function of uniaxial stress for the 

saturated specimen # 9 

Fig. E:4.9c Truncated S waveforms as function of uniaxial stress for the 

dry specimen # 9 
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Fig. E:4.9d Truncated S wavef9rms as function of uniaxial stress for the 

saturated specimen # 9 

Fig. E:4.10a Truncated P waveforms as function of uniaxial stress for the 

dry specimen # 10 

Fig.E:4.10b Truncated P waveforms as function of uniaxial stress for the 

saturated specimen # 10 

Fig. E:4~ 10c Truncated S waveforms as function of uniaxial stress for the 

dry specimen # 10 

Fig. E:4.10d Truncated S waveforms as function of uniaxial stress ·for the 

saturated specimen # 10 

Fig. E:4.11a Truncated P waveforms as function of uniaxial stress for the 

dry specimen # 11 

Fig. E:4.11 b Truncated P waveforms as function of uniaxial stress for the 

saturated specimen # 11 

Fig. E:4.11c TruncatedS waveforms as function of uniaxial stress for the 

dry specimen # 11 

Fig. E:4.11d Truncated S waveforms as function of uniaxial stress for the 

saturated specimen # 11 
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Appendix E:5 - Fourier Amplitude spectra 

for P and S waves from laboratory test. 

In this appendix the Fourier amplitude spectra for the truncated P 

and S waveforms in Appendix 4 are shown. 



570 

Figure captions for Appendix E:5 

Fig. E:5.1 a Amplitude spectra for P waves as function of uniaxial stress 

for the dry specimen # 1 

Fig. E:5.1 b Amplitude spectra for P waves as function of uniaxial stress 

for the saturated specimen # 1 

Fig. E:5.1 c Amplitude spectra for S waves as function of uniaxial stress 

for the dry specimen # 1 

Fig. E:5.1 d Amplitude spectra for S waves as function of uniaxial stress 

for the saturated specimen # 1 

Fig. E:5.2a Amplitude spectra for P waves as function of uniaxial stress 

for the dry specimen # 2 

Fig. E:5.2b Amplitude, spectra for P waves as function of uniaxial stress 

for the saturated specimen # 2 

Fig. E:5.2c Amplitude spectra for S waves as function of uniaxial stress 

for the dry specimen # 2 

Fig. E:5.2d Amplitude spectra for S waves as function of uniaxial stress 

for the saturated specimen # 2 

... 
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Fig. E:5.3a Amplitude spectra for P waves as func.tion of uniaxial stress 

for the dry specimen # 3 

Fig. E:5.3b Amplitude spectra for P waves as function of uniaxial stress 

for the saturated specimen # 3 

Fig. E:5.~c Amplitude spectra for S waves as h,lnction of. uniaxial stress 

for the dry specimen # 3 

Fig. E:5,3d Amplitude spectra for S waves as function of uniaxial stress 
. ~ .'.' . 

for the saturated specimen # 3 

Fig. E:5.4a Amp,l~tude spectra for P waves as func\ion of uniaxial stress 

for the dry specimen # 4 

Fig. E:5.4b Amplitude spectra for P waves as function of uniaxial stress . ~ . 

for the saturated specimen # 4 

Fig. E:5.4c Amplitude spectra for S waves ;as function of uniaxial stress 

for the dry specimen # 4 

Fig. E:5.4d Amplitude spe,ctra for S waves as function of uniaxial stress 

for the saturated specimen # 4 

Fig. E:5.5a Amplitude spectra for P waves as function of uniaxial stress 

for the dry specimen # 5 
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Fig. E:5.5b Amplitude spectra for P waves as function of uniaxial stress 

for the saturated specimen # 5 

Fig. E:5.5c Amplitude spectra for S waves as function of uniaxial stress 

for the dry specimen # 5 

Fig. E:5.5d Amplitude spectra for S waves as function of uniaxial stress 

for the saturated specimen # 5 

Fig. E:5.6a Amplitude spectra for P waves as function of uniaxial stress 

for the dry specimen # 6 

Fig. E:5.6b Amplitude spectra for P waves as function of uniaxial stress 

for the saturated specimen # 6 

Fig. E:5.6c Amplitude spectra for S waves as function of uniaxial stress 

for the dry specimen # 6 

Fig. E:5.6d Amplitude spectra for S waves as function of uniaxial stress 

for the saturated specimen # 6 

Fig. E:5.7a Amplitude spectra for P waves as function of uniaxial stress 

for the dry specimen # 7 

Fig. E:5.7b Amplitude spectra for P waves as function of uniaxial stress 

for the saturated specimen # 7 

,. 



• 

573 

Fig. E:5.7c Amplitude spectra for S waves as function of uniaxial slress 

for the dry specimen # 7 

Fig. E:5.7d Amplitude spectra for S waves as function of uniaxiaL stress 

for the saturated specimen # 7 

Fig. E:5.8a Amplitude spectra for P waves as function of uniaxial stress 

for the dry specimen # 8 

Fig. E:5.8b Amplitude· spectra for P waves as .function of uniaxial stress 

for the saturated specimen # 8 

Fig. E:5.8c Amplitude spectra for S waves as function of uniaxial stress 

for the dry specimen # 8 

Fig. E:5.8d Amplitude spectra for S waves as function of uniaxial stress 

for the saturated specimen # 8 

Fig. E:5.9a Amplitude spectra for P waves as function of, uniaxial stress 

for the dry specimen # 9 

Fig. E:5.9b Amplitude spectra for P waves as function of uniaxial stress 

for the saturated specimen # 9 

Fig. E:5.9c Amplitude spectra for S waves as function of uniaxial stress 

for the dry specimen # 9 
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Fig. E:5.9d Amplitude spectra for S waves as function of uniaxial stress 

for the saturated specimen # 9 

Fig. E:5.10a Amplitude spectra for P waves as function of uniaxial stress 

for the dry specimen # 10 

Fig. E:5.10b Amplitude spectra for P waves as function of uniaxial stress 

for the saturated specimen # 10 

Fig. E:5.10c Amplitude spectra for S waves as function of uniaxial stress 

for the dry specimen # 10 

Fig. E:5.10d Amplitude spectra for S waves as function of uniaxial stress 

for the saturated specimen # 10 

Fig. E:5.11 a Amplitude spectra for P waves as function of uniaxial stress 

for the dry specimen # 11 

Fig. E:5.11b Amplitude spectra for P waves as function of uniaxial stress 

for the saturated specimen # 11 

Fig. E:5.11c Amplitude spectra for S waves as function of uniaxial stress 

for the dry specimen # 11 

Fig. E:5.11 d Amplitude spectra for S waves as function of uniaxial stress 

for the saturated specimen # 11 

.. 
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Appendix E:6 - Qa and Qp from laboratory 

test of Stripa core specimen. 

In this appendix the Qa. and QfJ are graphed as function of (Jua .for 11 

core specimens both under a saturated as well as dry state. 
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Figure captions for Appendix E:6 

Fig. E:6.1a Qa. asfunction of uniaxial stress for the dry specimen # 1 

Fig. E:6.1 b Qa. as function of uniaxial stress for the saturated specimen # 

1 

Fig. E:6.lc Qp as function of uniaxial stress for the dry specimen # 1 

Fig. E:6.ld Qp as function of uniaxial stress for the saturated specimen # 

1 

Fig. E:6.2a Qa. as function of uniaxial stressfor the dry specimen # 2 

Fig. E:6.2b Qa. as function of uniaxial stress for the saturated specimen # 

2 

Fig. E:6.2c Qp as function of uniaxial stress for the dry specimen # 2 

Fig. E:6.2d Qp as function of uniaxial stress for the saturated specimen # 

2 

Fig. E:6.3a Qa. as function of uniaxial stress for the dry specimen # 3 
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Fig. E:6.3b Qa. as function of uniaxial stress for the saturated'specimen # 

3 

Fig. E:6.3c Qp as function of uniaxial stress for the d.ry specimen"# 3 

Fig. E:6.3dQp as function of uniaxial stress for the saturated specimen # 

3 

Fig. E:6Aa Qa.as function of uniaxial stress for the dry specimen # 4 

Fig. E:6.4b Qa. as function of uniaxial stress' for the saturated specimen # 

4 

Fig. E:6.4c Qp as 'function of uniaxial stress for the dry specimen # 4' 

Fig. E:6.4d Qp as function of uniaxial stress for the saturated specimen # 

4 

Fig. E:6.5a Qa. as function of uniaxial stress for the dry specimen # 5 

Fig. E:6.5b Qa. as function of uniaxial stress for the saturated specimen # 

5 

Fig. E:6.5c Qp as function of uniaxial stress for the'dry specimen # 5 
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Fig. E:6.5d Qp as function of uniaxial stress for the saturated specimen # 

5. 

Fig. E:6.6a Qa as function of uniaxial stress for the dry specimen # 6 

Fig. E:6.6b Qa as function of uniaxial stress for the saturated specimen # 

6 

Fig. E:6.6c Qp as function of uniaxial stress for the dry specimen # 6 

Fig. E:6.6d Qp as function of uniaxial stress for the saturated specimen # 

6 

Fig. E:6.7a Qa as function of uniaxial stress for the dry specimen # 7 

Fig. E:6.7b Q a as function of uniaxial stress for the saturated specimen # 

7 

Fig. E:6.7c Qp as function of uniaxial stress for the dry specimen # 7 

Fig. E:6.7d Qp as function of uniaxial stress for the saturated specimen # 

7 

Fig. E:6.8a Qa as function of uniaxial stress for the dry specimen # 8 

'. 
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Fig. E:6.8b Qa. as function of uniaxial stress for the saturated specimen # 

8 

Fig. E:6.8c Qp as function of uniaxial stress for the dry specimen # 8 

Fig. E:6.8d Qp as function of uniaxial stress for the' saturated specimen # 

8 

Fig. E:6.9a Qa. as function of uniaxial stress for the dry specimen # 9 

Fig. E:6:9b Qa. as functionof uniaxial stress for the saturated specimen # 

9 

Fig. E:6.9c Qp as function of uniaxial stress for the dry specimen # 9 

Fig. E:6.9d Qp as function of uniaxial stress for the saturated specimen # 

9 

Fig. E:6.10a Qa. as function of uniaxial stress for the dry specimen # 10 

Fig. E:6.10b Qa. as function of uniaxial stress for the saturated specimen 

# 10 

Fig. E:6.10c Qp as function of uniaxial stress for the dry specimen # 10 



602 

Fig. E:6.10d Qp as function of uniaxial stress for the saturated specimen 

# 10 

Fig. E:6.11a Qa as function of uniaxial stress for the dry specimen # 11 

Fig. E:6.11 b Qa as function of uniaxial stress for the saturated specimen 

# 11 

Fig. E:6.11c Qp as function of uniaxial stress for the dry specimen # 11 
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32.78116 
32.8183 
33.11136 
32.93i!7 
38.111411 
28."37 
i!S.4717 

lie 55 

UELOC IT v 

3421.611 
3436.81 
3441.37 
34511.74 
3473.65 
34811.Z3 
34118 .65 
3514.116 
3518.12 
3514.46 
35t11.7 
3498.65 
3484.54 
3472.1 
341ie.53 
3435.211 

lie 

VELOCITY 

34411 
3452.16 
3456.67 
3465.111 
3473.65 
3478.31 
3484.54 
3493.114 
3513.38 
3514.116 
3513.38 
34117.18 
3472.1 
34SI.53 
34li!.26 
3417.18 

610 
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i!4t 

.' 22t 

2M 

I" 

1M 

141 

121 

I "I 

•• 
M 

... 
21 

I 

I 

0 
1l1li 

N 

.. 
7. 
51 

st 

41 

31 

21 

" 
I 

I 

I FOR IIIIUIIII. 5TII£SS 011 CORE 
SPECUIEII FlU I STPIDS.1 
SPECIIIEII I STIIIPA '5. DIIIlLiACIC 1.15 FIIOII HI , 4£-1 UDIDOII 1lIIY 
ST_D FlU I III.5PAI.l 
ST,,"DARD Q' 2_ 
ST_D VEL' 6312 
STANDARD L£ItGTN I .17&22". 
SfIOOTHIIIG OF I PLOT I 213 POUlT IIIJIIIII", L.lJL-----;;;;'1" 

Fig. E:6.5a 

6 12 II 

Q FOR UNIAXIAL smss ON COlI[ 
SP£CIIlEN flU • STPOD5.1I1 

• 
I 
2 
3 
4 
5 , 
? 
1 
I 
11 
II 
12 
13 
14 
15 
16 

SP£CIIlEH • STRIPA '5, DRIlllACK 1.75 II, SATURATED 
STAnDARD filE' Al5PA2.1 STAnDARD •• _ 
STAnDARD VEL' 63&2 
STAnDARD L£IIGTH' .11622 II. 
_THI", OF Q PLOT' au POIIIT 

5 " 15 25 

• 
I 
2 
3 
4 
5 , 
7 
8 
I 
II 
II 
12 
II 
14 
15 
16 

35, 

"'IUIAl STRE55 [lIP"] 

5TII£SS I-IMLUE 

2.3121S 21.1841 
4.&2551 26.1.17 
1.25111 37.5116i! 
13.8765 52.1536 
11. sec! 18.6316 
23.121S 133.1&4 
27.153 112.124 
32.37116 217._ 
41.621& 213.1S1 51._ 242.118 
41.621& 237.614 
32.37116 186.727 
23.1275 131.483 
13.8755 73.2487 
4.62551 37.6_ 
2.31215 11.1851 

42 41 54 

18 

Fig. E:6.5b 

STIlUS 

2.31275 
4.&2551 
1.25111 
13.1'755 
11.512 
23.121S 
21.153 
32.3785 
41.52116 
st._ 
41.621& 
32.3786 
23.1275 
13.8165 
4.&2551 
2.31275 

41, 45 

, IHMLUE 

21."78 
311.1529 
41.4145 
54.9175 
611.6773 
•• 44&1 
11.11186 
18.5316 
15.3155 
71.1174 
&9.11Ii5 
51.132 
4&.4687 
31.5723 
31.1412 
el.3I1& 

55 

VELOCITY 

55311. iii 
5555.45 
5567.21 
5618.73 
5654.14 
5691.64 
5728.81 
S?S3.86 
5181.86 
5821.76 
58118.9 
5766.47 
5724.65 
5642.82 
5551.55 
5532.1 

. VELOCITY 

58 .... 7 
5_.17 
5_.11 
5113.]3 
51117.11 
51122.21 
Sill. I 
'_.13 
51144.5 
S1S3.47 
51144.5 
51135.56 
51122.21 
5N4.41 
st6l.55 
515&.31 

611 



Q 

I .. 

lie 

lie 

'Ie 

61 

51 

... 
31 

• 
it 

• • 

Q 

I .. 

lie 

Be 

'Ie 

61 

51 

... 
31 

2e 

I • 

• • 

Fig. E:6.5c 

• 5t11[SS Q-uALU[ 

1 2.31275 ]1;.". 
2 4.62551 31.23 
3 1.25111 3I.e55'l' 
4 13.8765 ]1;.48 
5 11.512 34.5'43 
6 23.1275 33.1245 
7 27.753 31.!I6I1 • 32.3786 31."45 
I 41.6286 ]t.7476 
11 SI.88.6 31.3575 
11 41.6296 32.8486 
12 32.3786 35.3161 
13 23.1275 38.7]1;5 
14 13.8765 31.6116 
15 4.62551 34.e518 

" 2.31275 i!5.7513 

~I!' 
16 

5 11 15 

Q FOR ~IAXIAL 5TRE5S 011 COlE 
SPECIIIE" FlLE , 5TSCIIIS.3 

25 3. 35 4' 45 55 

UELOCITV 

3259.41 
32£8.86 
3296.16 
3312.76 
3372.111 
3414.18 
3421.32 
3448.8 
347'.'2 
34711.2 
3468.5 
3451.31 
3413.11 
33 .... 8 
3321.12 
3i!63.46 

" 

SPEC I lIE" I STRIPA '5. S-_S TRUIICATED IIITH 1+2[; SEC III"D.0I0-1 ·e. 75ft L HI8. 2M C 
STAHDAIID FILE I AL55A4.1 
ST_D III 2_ 
5TAHDAIID VEL I 3281 
$TAHDAIID LENGTH I •• 7622 II. F . E 6 
SllOOTHlltC OF Q PLOTI 283 POINT """I~ ; 19 . ': .5 d 

• 5TRESS _WE UELOCITY 

1 2.31275 43.3688 3486.88 
2 4.62551 41.6458 34811.86 
3 11.25111 41.1531 35M •• 
4 13.8765 4'.ti!48 3521.1 
5 18.5ti! 31.64211 3532.13 
6 23.1275 4'.1881 3544.81 
7 27.753 4'.3135 3554.31 
8 32.3786 4'.142 35611.8 
II 41.6286 31.sn48 3564.82 .. 5 •• _ 31.8828 3565.6] 
II 41.6296 31.1711 3557.51 
12 32.3786 31.'4as 3541.63 
13 23.1275 JI.665 3532.13 
14 13.8765 35.18117 35".58 
15 4.62551 33.3563 3493.es 

" 2.31275 ]t.&I" 34711.2 

~I" I' lea ,'I 1" 

5 I. IS .1 45 55 

612 



0 
I" 

.. 
II 

7e 

Ie 

se 

... 
,. 

2e 

I • 

• • 

o F'OII UIIIMlflL STllESS 011 COIlE 
5fl[CllIE" F'ILE • STPODI." 
SPEClIIE" • STlU,. ea. 1III-tIII. DII'I 
STANDARD F'lLE • flL5PfI2.1 STA_D Q. _ 
ST_D UEL. 63&2 
ST_D LDlGTN' •• 1121 II. 
5IIOOTNI"G OF' Q PLOT. 213 POINT IUtIIIIQ 

13 I' 

5 It IS 

5 " 15 25 3. 

• 
I 
2 
3 
~ 
5 
6 
7 
8 
II 

• 
I 
2 
3 
4 
5 
6 
7 • 1 
It 
11 
12 
13 
14 
IS 
16 

1. 
11 
12 
13 
H 
IS 
16 

3S 

Fig. E:6.6a 

STII£55 

2.33112 
4.66385 
1.32169 
13.1115 
18.6554 
23.3182 
27.1831 
32.6~611 
41.17~6 
51.3123 
41.9746 
32.6469 
23.3192 
13.9915 
4.66385 
2.331112 

45 

-21.5112 
26.5525 
25.919 
25.3638 
24.1783 
26.1173 
21.1788 
38.1611 
21.8734 
21.6311 
2'.2411 
27.1165 
25.4324 
23.7"'1 
22.4717 
21.5511 

Fig. E:6.6b 

STllES5 O-vALUE 

2.33112 2~.2228 
~.66385 2&.3365 
1.32169 25.7822 
13.1115 21.JtIl 
18.655~ 28.7518 
23.3112 27.6~1 
27.1831 21.8886 
32.6461 33.5833 
~1.117~6 ]6.2]12 
51.31123 ]3.871 
41.1746 211.J6t2 
32.64&1 28.21113 
23.31112 26.3S~5 
1].1115 23.582 
4.66385 23.3311 

. 2.331112 24.7512 

~S 55 

UELOCIT'l 
5572.75 
5618.75 
6657.41 
6618.75 
5728." 
5751.8 
5783.12 
58et.3 
5834.15 
5852.44 
583~.15 
5813.24 
5774.58 
57t2.112 
SS1l2.7 
SS6t.15 

a. 

UELOCIT'I 

5177.81 
5182.38 
5977.81 
51182.31 
5977.81 
5982.31 
5982.31 
5118&.97 
5991.56 
5111.56 
5111.56 
5118&.97 
5177.81 
511&8.68 
S8~1.45 
5932.42 

613 

. .'c 0 



614 

Q FOIl UIIIAXIAL S11I[SS 011 COII£ 
$PECIIIU FlU: , STSQD6.3 
SP£CIIIE" , STIII~ 16. S-uAUES _ATED IIITN 1+i!E-& SEC IIIN'I.DIIV.EU. 111-116.&21_ 

Q SlIllfDARD FlU: , ALSSM.l 
STIllfDARD Q , 2_ 

I. SlIllfDARD I.£L , J2e1 
STIlllDARD IDtGT" , .'7&Z2 ... Fig. E:6.6c SIIOOTHIIIG OF Q PLOT' 2n POIIIT IUIIIIIIG 

• • 
&lIESS _WE I.£LOCI'IV .. 1 2.331112 24.5778 34115.75 

2 4.663115 27.1i!53 3485.75 
3 11.327611 27.1573 3411.5 
4 13.11915 27.4657 34114.11 

7t 5 IB.6554 5.42311 3511.46 
6 23.31112 24.65111 3527.31 
7 27 .11831 U.6631 3535.211 

• 32.64611 21.1633 3541.75 
8 41.11746 111 ..... 7 3574. t1 

" It· 51.3t23 111.11811 35113.84 
1'1 41.11746 21.2322 35111.12 
12 32.64611 22.4135 3552.118 
13 23.3192 24.21162 35211.81 

51 14 13.11915 25 •• 311 3St2.&2 
15 4.663B5 24.11131 3486.311 
16 2.331112 21.7362 3416.311 

4. 

31 
13 It. ~ ~'3 
~ 21 I" jI' 

It 

, 
• 5 1. 15 21 25 31 35 4. 45 5t 55 " UIIIAXIAL S11I[5S ~] 

Q FOR UIIIA~IAL STRESS Oil CORE 
SPECIP'lEfI FILE' ST5OII&.11 
SP£CIP'lEH , STIIIPA 16. S-IIAI.£S TIiIJICATED IIITH 1+2[-6 SEC IIIIID. SATUllATED. 1iI-'" 

0 STAHDARD FlU: , ALSSA4.1 
STANDARD Q , 2'" ". STANDARD \lEt , 3211 
STANDARD LEIeT" , •• 7622 II. 
SIIOOTHIHG OF Q PLOT' 213 POI"T IUIIIIIIG Fig. E:6.6d 

IIQ 

• STIIESS Q-llAWE VELOCITV 

Be I 2.331112 JI.I485 3516.73 
2 4.6&385 211.31113 3585.1& 
3 11.327611 28.5636 3514.&2 
4 13.11115 27.11165 35l1.5 

7. 5 18.6554 27.7652 3538.5 
6 23.31112 27.2335 3551.3& 
7 27.1IB31 2&.1&111 3554.& 
8 32.64&11 25.371& 3561 •• 
II 41.11746 24.1182 3561." 

&I I. 51.3123 25.1211 3562.7 
II 41.11746 25.747 3557.83 
12 32.64611 25.&185 35411.75 
13 23.31112 25."35 3544.112 

51 14 13.11915 25.1662 3524.13 
15 •• 66385 24.17BI 35'8.31 
16 2.331112 23.21117 3487.115 

4. 

31 ~~ 1
3 I:· 15 

I" P ,'2 1" I" 
at 

I' 
, 

• 5 11 IS at 25 3. 35 4. 45 5t 55 &I 

UIIIAXIAL STRESS t-=a 



Q 

1 .. 1 
118 

.. 

It 

se 

4. 

1 • 

• • 

Q 

I .. 

III 

7, 

41 

II 

I 

• 

II 1'01 U"IAXIAL STII£SS l1li COIlE 
SP£CIIIE" rILE • STPOD7." 
SPECIIIE" • STRII'II '7. 111-11&. OIlY 
ST_D I'ILE • IIL5M2.1 
STAH_D Q' 2M. 
STAN_D VEL' 6lR 
STII_D I.EllQTM. .176U II. .. 
SIIOOfHIIIC OF II PLOTt 2&3 POINT 1lUllN1"1I 

'Fig. E:6.7a 

5 15 

II FOR IJIIAXIIIL STRESS l1li CORE 

• 
1 
2 
3 
4, 
5 
6 
~ ~, 
II 1. 
II 
12 
13 
14, 
IS 
16 

: :. 

sMSS 

2.3Ii!IIIIS 
4.651171 
11.311141 
13.l17li1 
11.6311 
23.2911S 
27.1S11Z 
32.61711 
41.11373 
&1.2567 
41.1373 
32.61711 
23. IllS 
13.l17li1 
4.65171 
2.3Ii!IIIIS 

2& 3t 35 41 45 

IJIIIIMIIIL STRESS [_1 :"~ 

,~u,: 

21.41118 
24.111SS 
24.11139 
24.1i!28 
27.'7117 
27."74 
2S.7t16 
•• 24111 
•• 1757 
24.4611Z 
23.&4. 
21 •• '2 
2I.4t64 
11.53& 
11.3673 
17.8135 

&1 55 

~m:~ ~1~R;P~T:r.np!f..UES. SATURIITED. TRUltcATED unw 4E.:s HC. III-iii. 111"1 
STANDARD I'ILE • ALSPA2.1 
STANDARD CI' _ 
STANDARD ~. 636i! 
STANDARD LENGTM. .17622 II. 
SIIOOTMIIIC OF Q PLOT' 213 POI"T RIJIIIIIIC 

5 11 15 

1 
2 
3 
4. 
5 
6 
7 
8 
9 I' 11 
12 
13 
14 
15 
16 

STRESS 

2.321185 
4.65971 
9.31941 
13.97111 
18.6388 
23'.2985 
27.9582 
32.61711 
41.9373 
51.2&67 
41.9373 
32.6179 
23.2118S 
13.l17li1 
4.65971 
2.32118S 

~LUE 

23.3126 
27.634 
29.3692 
211.269 
28.5987 
29.2843 
31.2826 
32._2 
33.1924 
33.'346 
31.5125 
3'.7471 
29.3746 
27.2114 
2'.763 
14.31711 

I.d-==-:~I frz:2 ==::.=f!:h:9, ==-11 " 

"2& 3. 35 41' 45 

UIIIIIMIIIL STRESS [_:I 
55 

~OCITY 

S66S.75 
56611.64 
5681.35 
5716.7S 
5752.61 
S1II.82 
5813 •• 
5833.82 

·5817 •• 
5888.11 
5875.45 
5842.18 
58I!I.2SI 
57S1i.S3 
SIi?7.44 
SlS7 •• 

VELOCITV 

5961.2' 
5964.6 
5973.2] 
5968.111 
5973.2] 
51173.2] 
511111.81 
5l1li1.81 
51181.51 
5999.21 
511116.2Z 
5977.55 
51177.55 
51173.2] 
5931.85 
5838. as 

'61 

615 



616 

Q FOIl UIIIAXIAI. 5TR£SS 011 COIlE 
5P£ClIlEN FILE • $TSOD7.3 
SPECIIIEN • STRIM 17. S_S 'lRUllCATED IIITH 1<2[-6 SEC IIIHD. DRY, E22,1\8-116. 121t2e 

Q ST_D FILE • ALSSM.I 

I .. 
STANDARD 0 I -5T_D VEL' 3i!e1 
STANDARD LEltGTH • •• 76Z2 N. 
SIIOOTHIIC C1F 0 Pl.OT. 2U POIIIT .NUIC Fig. E:6.7c 

lit 

STRESS _WE VELOCITY 

lit I 2.32Q8S 28.,,"' ~lg.64 

2 4.651171 28.2"' 34<11.'5 
3 11.311141 28.1248 ~3II.58 
4 13.9791 28.7UII 34SZ.53 

7e 5 11.6388 27.9451 3477.2S 
6 23.2985 27.5518 JSe2.33 
7 27.9582 27.2845 3533.82 , • 32.&1711 26.6288 35SZ.'7 

l II 41.11373 25.7926 3561.26 .. ..J I • 51.2567 25.3485 3576.68 . 
3 II 41.11373 25.4576 3565.87 

12 32.6179 as. lesS 3555.13 

J 13 23.~ 27.11175 3517.26 

51 
14 13.!I791 27.4Ml! 34411.65 , IS 4.651171 25.4732 33611.311 

~ 
16 2.32885 22.2863 3362.53 

l 

• ..J 

3t 

~ 
!3 If. 15 I'] ,7 

liz I" I" 

It 

I • 

• • 5 I. 15 2e 25 3t 35 • 45 51 55 51 

IJIIAXIAL STRESS DlPA] 

Q FOIl UIIIAXIAL STRESS 011 COlI[ 
SPECII!EN I'ILE I STSCIW7.11 
SPECI~EN I STRIP<! 17. SATURATED, TRLttCAfED S-IIAUES WIT" 1<2£-6 SEC 111_ 

Q 
STANDARD 0ILE I ALSSA4.1 
STANDARD Q I 2eet 

lee STAIIDARD VEL I 3211 
STAIIDARJ LENGTH I •• 7&22 N. 
SIIOOTHIIIG or Q PLOT I 213 POINT RUHHIHC 

Fig. E:6.7d 
lit 

• STRESS Q-UALUE UELOCITY 

81 I 2.32985 21.4467 35711.711 
2 4.65971 22.6572 3586.81 
3 11.31941 22.8774 3587.57 
4 13.8791 21.8366 3587.57 

7t 5 18.6389 2e.31147 3587.57 
6 23.2985 111.5335 35n.25 
7 27.11582 111.69411 368'.119 

• 32.61711 21.4'52 lG'4.8 
9 41.9373 2e.5eJ8 36'9.53 

&I I. 51.2567 2e.4311 JGe7.85 
II 41.9373 21 •• 3.2 JGe7.11S 
12 32.&1711 22.6313 JGe3.23 
13 23.21185 24.4392 3587.57 

5. 
14 13.11791 25.8424 3526.27 
15 4.65871 26.1274 3475.711 
16 2.32885 24.78'4 ~7S.711 

41 

:Ie 

~I: 13 ~5 : :3 :1t' 2e I' 
It1 I" 

I. 

I 

• 5 II 15 2e 25 31 35 4' 45 51 55 &I 

UIIIAXIAL 5TR£SS ~l 



Q 

I .. 

.' " .. 
7t 

61 

51 

4. 
31 

21 

I' 

• • 

Q 

let 

.. 
8. 

7. 
61 

S. 

4. 
31 

II 

\I 

• • 

Q rOR UIIljI)(IIIL STllESS 011 COIlE 
5PEClllEH FILE I 5TPOD8.11 
5PEClllEH I STRlpjI n ........... DIIY 
5T,,"OMD FILE I IIL_.I 
5T,,"OMO Q I "" 
STIIHOMO VEL I 6362 
5T,,"OMO t.EIICTH I .17&22". 
S!'IOOTtlING " 0 PLOTI 213 POINT III.IWIIHQ 

5 II IS 21 

, 
I 
2 
3 
4 
5 
6 
7 
8 
9 I. 
II 
12 
13 
14 
15 
16 

Fig. E:6.8a 

STRESS 

2.32383 
4.64615 
11.2921 
13.11382 
18.5842 
23.2313 
27.8763 
32.5224 
41.8145 
51.1166 
41.8145 
32.5224 
23.2313 
13.9382 
4.64615 
2.323'3 

45 

CHMLUE 

15.2131 
17."1IS 
22.387 
26.8347 
lI.6371 
34.8815 
35.74113 
34.'4'7 
34.1147' 
37.1157 
4'.11159 
37.1555 
211.662 
23.1115 
17."55 
13.51127 

I' 

5. 55 

o 'OR UIIIIIXJAL STRESS 011 CORE 
SPEClllEN FILE I STPOIIS.'I 
SPECI"EN I STRIPA ,'. P-1lllUE5. SllTUlHlTEO. 
5TM_D riLE I ALSPA2.1 

TRlJlltjlTED IIITH 4(-6 SEC. M-IlE. 111 .. 1 

STMDARO Q I "" 
STMORRO VEL I 6JSI 
STMDAAO LEICTH I .17&22". 
SIIOOTHIIC or 0 PLOT! 2n POI"' 1IUItII11C 

Fig. E:6.8b , STllESS ' O-UflUJE 

I 2.32313 26.11714 
2 4.64615 .23.11374 
3 11.21121 23.6181 
4 13.11382 26.5244 
5 18.5842 211.2717 
6 23.2383 33.11715 
7 27.8763 35.7578 
8 32.5224 35.6862 
9 41.8145 43.1865 
\I 51.1166 49.4511 
II 41.8145 45.51116 
12 32.5224 42.3325 
13 23.2383 36.2725 
14 13.9382 38.11131 
IS 4.64615 25.2873 
16 2.32313 22.3"8 

" 

5 II 15 21 as 35 55 

UIIljI)(lAL STRESS DIPA] 

VELOCITY 

5511.13 
5514.11 
55711.74 
5626.43 
5665.114 
56117. lIS 
5738.48 
5763.'7 
57116.111 
5921.28 
58'4.53 
5771.32 
5722.2 
5&58 
5561.111 
5552.1' 

" 

VELOCITY 

5115'.'7 
511S4.46 
51154.46 
51154.46 
51154.46 
51158.86 
51163.27 
51167.68 
51167.68 
5976.52 
51167.68 
51167.68 
511S1.87 
5945.611 
51115.18 
5_.52 

617 



0 
I .. 

lit 

.. 
?e 

lie 

lie 

... 
3e 

2e 

II 

I 

I 

o 
I" 

81 

?e 

51 

21 

18 

I 

I 

o FOR UIIIAXIAL STRESS 011 COlI[ 
SPEC I lIEN FILE I SnOD8.3 
SP£CIIIE" I STlllf'II '8. S-IIAUES TllUllCAT£D IIITN 1+2£-' SEC.DIIV.Ei!2."-IIi.82ltZe 
STANDARD n LE I ALSSA4.1 
STIIHDARD 0 I ... 
STIIHDAIIO un I 3211 

~=~~~I'IIO~HptOTil~il":iNT IIUIIIIIHG Fig. E:6.8c 

5 

o FOR UNIAXIAL STRESS 011 COli[ 
SP£ClftEH FILE I STSIIIII.II 

25 31 

• 
I 
2 
3 
4 
5 
6 
7 
8 
8 
II 
II 
12 
IJ 
14 
15 
16 

35 

STilUS 

2.32313 
4.64615 
'.il921 
13.9382 
18.5842 
23.2313 
27.8763 
32.5224 
41.8145 
51.1166 
41.8145 
32.5224 
23.il383 
13.9382 
4.64685 
2.32Je3 

4& 

O_LI£ 

21.4729 
33.3114 
3&.3891 
38.5135 
lSI. 2823 
38.3157 
lSI. 4885 
lSI. 6475 
lSI.,,74 
.... 589 
41.4361 
41.1i!82 
31.4723 
35.4615 
Je.17116 
25.18411 

SP£CI"EH I STRIPA '8. TIIUIICAT£D S-~S IIITH 1+2E-6 SEC WIND. SATUlMTED. 821 .. 3 
STA"DAIID , lLE I ALSSA4.1 
ST,,"DAIIO 0 I _. 

ST,,"OAIIO UEL I 32.1 

~-':~=~::C~C~HptOTi'~2p~iNT l1li""1I'l10 Fig. E: 6.8 d 

STRESS O-UAUE 

I 2.32383 31.3228 
2 4.64685 31.4587 
3 9.2921 21.7521 
4 13.9382 27.5145 
5 18.5842 25.1115 
6 23.2383 23.3189 
7 27.8763 i!.2.4UI 
8 32.5224 i!.2.IS23 
8 41.8145 21.8.2 
U 51.1.66 21.'184 
II 41.8145 lSl.3.a9 
12 32.5224 18.147 
13 23.2383 11.251 
14 1l.9J82 23."51 
IS 4.64615 26.11111 
16 2.32313 26.1&89 

5 II 15 25 31 35 45 51 55 

U'UAXIAL STRESS [lW'IIl 

UELOCITY 

3283.8 
3282.47 
3316.111 
3343.68 
33&7.4 
3382.114 
3392.89 
3487.22 
3431.86 
3446.52 
34Je.4 
3415.88 
3381.52 
3321.66 
3291.84 
3286.48 

VELOCITY 

3439.17 
3477.72 
3491.26 
3583.39 
3586.43 
3521.74 
3541.28 
3552.75 
3573.21 
3598.7 
3576.37 
JS68.S1 
3485.78 
3387.2 
3394.32 
3482.81 

618 



619 

II fOIl IftIAXlAl. STR£SS OM COlI[ 
SPEClllE" fiLE • STPCIIIII.2 
SPEClftEN • STRl"" 19. P-_S TlilltCATED IIITH 4E-6 SEC.US.1I7-11S1;I2It2e 

II 
STAIIDMO flLE • AL5PA2.1 . 
STANDMO II • -I .. STANDMO un • 6362 
STNIDMO LEICTif • .17622 ... 

Fig. E:6.9a SIIOOTifIIG OF" II PLOTI 2&3 POINT IIUItIIIC 

81 

• " STIIESS II-IMtUE UELOCITY 

81 I 2.34133 13.7111 5476.21 
8 4.A26S 15.4148 5476.21 
3 11.36531 17.1161 55411.56 
4 14.148 22.3746 5617.211 
5 11.7316 25.61711 5671.12 

71 , 23.4133 27.7ee? 5725.118 
7 21.111511 28.6614 5753.82 

J • 32.7786 21.1849 5777.811 
II 42.1439 21.3119 5814.39 

68 I' 51.5e1l2 26.8761 5834.86 
~ II 42.1439 25.22112 582Z.56 
3 12 32.7786 25.111611 57114.86 

~ 13 23.4133 25.2678 57411.83 
14 14.148 22.11721 5682.711 

51 1 IS 4.68265 21.22114 5568.74 
16 2.34133 17.8442 64711.83 

41 

31 

~.'~ 
I' I :e 

1:1 
11t 

21 

It 

I 
I 5 It 15 21 25 31 35 41 45 51 55 " IIIlAXlAL STRESS ~J 

II fOIl IIIll1XlAl. STRESS OM COlE \1" 

SP£CIIIEN fiLE • ST_.11 d, 
SPEC I lIEN • STIlI"" III. N7-11S1. SATURATED. p-_s 

II 
STANDMD flLE • AUNe.1 
STAHDARD II • -I .. STANDARD un • 5362 .. ~; 
STANDARD LENGTif • .17622 II. . ... : 
5I'IOOTlfllC OF" II PLOT' 2&3 POINT RUIIIIIIC 

81 
Fig. E:6.9b 

, STIIESS 
0 __ 

UELOCITY .. I 2.34133 22._1 5'15.56 
2 4.68255 23.5311 51113.118 
3 9.36531 26.8783 51113." 
4 14.14' 32.719 51118.21 

71 6 18.731& 37._ 51118.Z1 
6 23.4133 37.5S17 51125.68 
7 21.111511 33.8881 5'26.68 
8 32.7786 31.8583 5931.112 
II 42.1439 34.6113 51135.17 

51 
,) II 51.S11J2 35.1576 51147.115 

II 42.1439 36.3386 51139.43 
12 32.7786 37.1517 5'35.17 
13 23.4133 33.4878 51126.68 

51 
14 14._ 211._ 51118.21 
IS 4.612&5 23.2568 5872 •• 
16 2.34133 17.7611& 58&3.76 

41 

II 
~ 

31 

21 

II 

I 
I 5 II IS 21 2S 31 35 41 4S 51 55 51 

IIIII1XIIIL STII£S5 ~ 



II 
1-

M 

Be 

71 

lie 

se 

... 
31 

211 

II 

I 

II 
lee 

58 

II 

I 

I 

II fOR 1JIt1MIAI. STII£SS 011 CORt: 
5PEC11lE" fILE • STSGDtI.3 
5PECI~ • STRIPA '9. 5 __ 5 TIIIJICATED II1Tlt 1+2(-' S[(.DIIV.Ei!5.117-1III.lIi!llze 
STAII!WID n LE • ALS5A4.1 
STAIt!WID II. 21M 
STAIIDAIID II[L' 3i!I1 
5T""!WID LENC:TIt. .17622 II. F' . E 6 
SftOOTltINC: OF II PLOT. 2a3 POI"T .. NIINC: 19. ' : .9 c 

~" I' 

5 II IS 21 

II fOR UHIAX1AL STII£S5 011 CORE 
5P[CIIIE" FILE • STSGII9.'1 

I" 

• 
I 
2 
3 
4 
5 , 
7 
8 
II 
11 
11 
12 
lJ 
14 
15 

" 
I ... I' .-

STII£SS 

2.341n 
4.61121i5 
11.36531 
14.148 
11.13M 
23.4lJ3 
2a.19S11 
32.7786 
42.1439 
51.5e92 
42.1439 
32.7786 
23.4133 
14.848 
4. 68i!65 
2.34133 

Itt 

4' 45 

_WE 
411.sell 
46.11642 
4i!.3231 
lI.867i 
37.1491 
37.51711 
38.52111 
39.531 
.... 8874 
41._ 
41.25n 
39.4116 
37._ 
38.38i!i! 
39.IIei! 
31.2151 

55 

SPECIIIE" • 5TR1PA til. 5-IIAII£S _ATED IIITIt 1+2(-6 SEC II1IID. SATURATED. 121883 
STAHDARD FILE • ALSS"".I 
STAHDARD II' 2_ 
ST""IARD II[L' 3i!I1 
5TAHDAJlD LENC:TH. .17622, II. 
5P1OOTHI"G Of' II PLOT. 213 POI"T RIJItII11tG 

I 
2 
3 
4 
5 
6 
7 
8 
9 I. 

Fig. E:6.9d 

STII£SS" _LU£ 

2.34133 311.1571 
4.68265 41.1171 
9.36531 41.3598 
14 .... 8 41.1684 
18.7386 41.'16 
23.4133 48.549 
28.1959 311.315 
32.7786 38.2658 
42.1439 38.21511 
51.se92 38.41149 

12 
13 
t4 
IS 
16 

42.1439 
32.7786 
23.4133 
14 .... 8 
4.68i!6S 
2.34133 

311._3 
38.8244 
37.6835 
35.5745 
33.115& 
31.1121 1 

It 

~_1~5~1~~~W~=9~~ 
'" 

II. 

• 5 II 15 i!5 31 35 48 55 

UHIAXIAL STRESS DlPA) 

II[lOCITV 

34i!6.511 
3433.69 
3472.55 
3586.35 
3528.75 
3554.48 
3563.66 
3572.88 
35113.ei! 
3687.1 
35n.t2 
3588.6 
3563.66 
3521.i!5 
3446.55 
3411.17 

II[LOCITV 

3511.11 
351'.11 
3516.77 
3548.311 
3616.54 
362i!.87 
3627.63 
36i!1l.22 
3638.78 
3645.18 
3641.98 
3635.59 
3633.1111 
36 It .11 
3588.42 
34111.57 

620 
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Q 

I" 

It 

• .. 
71 

.. 
51 

41 

• 
21 

I • 

• • 

Q 

I .. 

.. 

se 

I • 

• • 

Q F'OII ... 11IlI1M. 5T11£SS 011 COIlE 
Sl'ECIIIDI F'lLE , SPODI' •• I 
Sl'ECIIIDt , STIlI"" tI. 
5T_1ID F' I LE , ALSPfII.1 
STAHDAI!D Q I -ST_un , &312 
5T_ LENGTM , .'-". _THING OF 0 'LOT' 11<3 'OINT .... 1l1li 

Fig. E:6.10a 

,,"IIIDI , tntll'll .1 • 

• 
I 
I 
3 
4 
5 
& 
7 
8 
1 

" II 
Ie 
13 
14 
IS 
Iii 

~.---r=~ 
I In 

5 " IS II 

. 5 15 

25 • 3S 

... IIIlIIAL 5T11£SS ~ 

I 
2 
3 
4 
5 
& 
7 
8 
I I. 
II 
12 
13 
14 
IS 
16 

41 

25 31 3S 41 

... IIIlIIAL 5T11£SS ~ 

I" 

STII£SS 

1.3311 
4.&6421 
1.32842 
13.tIIIZS 
1'.6S&8 
23.321 
27.1853 
31.&485 
41.11778 
51.3163 
41.1771 
31.&485 
23.311 
l3.tIIIe& 
4.&6421 
2.3321 

4& se 

2.3311 
4.&6421 
1.32842 
13.99i!& 
18.65&8 
23.321 
27.9115] 
32.6495 
41.1771 
51.3163 
41.gong 
32.&415 
23.321 
13.9926 
4.&64i!1 
2.3321 

5. 

_1.\1[ 

14.1117 
17.54&11 
n.2155 
22.1_ 
21.41&2 
21.858 
e4.'3&2 
as.&I2& 
17.3713 
as.5317 
25.745 
as.l3t1 
25.'751 
1!l.4141 
15.11711! 
11.M? 

II. 

H .. 

_LUE 

•• 5365 
.... 55 
32.2593 
34.1496 
lSI. 4838 
48.4687 
5&.]114 
5].8124 
St. 6561 
47.31164 
41.es14 
33.7883 
28.8446 
24.2583 
111.1S111 
17.Je82 

55 II 

621 

unoc:nv 
5341 •• 
531N!.14 
5se3." 
5587.27 
5648.2 
5&118.3 
5734.113 
5755.48 
SItS. 42 
51l'.7e 
5eII.52 
5??e .... 
5722.1i7 
SIii!2.41 
5431.83 
5311.52 

unDCITV 

5142.13 
5942.13 
5142.13 
5142.13 
5142.9] 
5142.1] 
5851.74 
5851.74 
5_.58 
5_.58 
5956.16 
51151.74 
51151.74 
5142.13 
51116.65 
5814.13 



o 
I .. 

.. 

se 

It 

• • 

o 
1 .. 

.. 
7. 
61 

se 

1 • 

• • 

o FOR I.IIJAXIAL 51'11£55 011 COIlE 
SP£CIIIE" flU: • SSODI'.3 E 6 10 
$PEClIIE" • STRIPA " •• s-_s TllllllCATED WIlli 1+2E-6 SEC WIIID.E2S.I17-IIII.DI!Y.B2leH . Fig. J:' C 
STMDARD nu: • ALSSA4.1 
STM_D O. _ 
ST_D UEL' ~I 
ST_D I.£MOlII. .'7&22 II. 
_THING OF 0 PLOT' 2&3 POI..,. IUIIIJNG 

,~., 
I' 

" It 15 

I' 

2S 

I 
2 
3 
4 
5 
6 
7 
8 
8 I. 
tt 
12 
13 
14 
15 
16 

1M 

35 

I.IIIAXIAL STllESS OIPA] 

STII£SS 

2.1121 
4.66421 
1.32842 
13.tt26 
18._ 
23.321 
27.1tS3 
32.6485 
41.1778 
51.Je63 
41.t'779 
32.6495 
23.321 
13.9926 
4.66421 
2.3321 

I" 

46 

G-WWE 

38.1851 
32.'144 
31.6385 
ZSJ.8472 
28.6731 
28.4935 
28.8312 
28.2211 
29.5321 
28.6681 
2!1.8438 
28.75e3 
ZSJ.7"1I 
ZSJ.7257 
ZSJ.3tt 
28.5155 

se K 

o "OR I.IIIAXIAL STllESS 011 COIlE 
SP£CllIEII flU: • 5S011lt.'1 
SPEC I lIE" • STIIIPA '11. S_S TIUtCATED IIllII \+2E-& SEC 111110. U'ItJMTt'II. 111M' 
ST_D nu: • ALSSA4.1 
STAHDAliD 0 I _ 

m::=~lio~~~'7S22I1. Fig. E:6.10d 
_THING OF 0 PLOT' 2U POI..,. IlUllHING 

5 IS 

• 
1 
2 
3 
4 
S 
& 
7 
8 
9 
1. 
11 
12 
13 
14 
15 
l& 

STRESS . 

2.3381 
4.&&421 
1.32842 
13.1192& 
18.&568 
23.321 
27.1tS3 
32.&485 
41.t'779 
51.Je63 
41.t'779 
32.64115 
2l.321 
Il.lI82& 
4.&6421 
2.3321 

G-WWE 

38.151 
38.1382 
38.2615 
38.8'93 
31.3286 
31.2323 
31.1'47 
38.9331 
38.73 
38.6625 
3'.5881 
38.2336 
38.1586 
i!lI.877 
i!lI.88lIl 
31.4&43 

55 

UELOCITV 

JJII&.28 
Jl87.76 
3437.13 
3469.71 
34811.31 
JSeII.13 
3524.54 
3541.64 
3555.76 
3569.98 
3558.91 
3538.52 
351'.67 
3468.21 
3422.38 
3387.72 

&. 

UElOCITV 

3527.64 
3533.85 
3543.2 
3557.33 
3571.57 
3578.54 
35B8.t4 
3595.57 
3685.25 
3683.64 
3682.82 
35112.35 
3577.114 
3544.77 
34115.311 
34&&.71 

II 

622 



0 
I" 

" .. .. 
71 

.. 
Ie 

41 

31 

.. 
II 

I 

I 

Q 

I" 

II 

81 

7, 

" 
51 

4. 
31 

ee .. 
II 

I 

I 

5 II IS 

o F"OR "'IAXIIIL 5TII£5S 011 COR[ 
SPEC I lIEN FILE • SPOlIll." 

2S 31 

• 
I 
2 
3 
4 
5 , 
7 • I 
I • 
11 
12 
13 
14 
15 
Ii 

35 

"'IIlllJIIL STIlE" ~ 

Fig. E:6.11a 
I 

nll£5S 

2.32751 
4.&5513 
1.3111S 
13.1551 
I'.&all 
23.2751 
27.1312 
32.5852 
41.111S2 
51.2153 
41.111S2 
32.5852 
23.2751 
13.1iS1 
4.15513 
2.32751 

45 

CI-VIIwt: 

l5.sees 
14._2 
16."" 
li.G45 
III.UI 
23.3'l'II 
2S.It&l 
24.1221 
23.1537 
!!i. 5667 
!!i. 1814 
23.1112 
".7251 
11.1133 
15.17311 
12. 111ft 

Ie 

SPEC11IEH • STIIIPA Ill. TII~TED P-WAllES IIITH 4£-6 I£C III"D. S4llTIJIlITED 
STANDMD FIL£ • AL5PA2.1 
STAIIDMD O' _. 
STAIIDARD U£L' 6362 
STAllDMD LENCTH' •• 7Ii2Z". 
SIIOOTMINC OF" 0 PLOT. l!a3 POINT """"INC 

Fig. E:6.11 b 

• STRESS IHMLut: 

I 2.32751 31.5756 
2 4.SSSl3 21.1831 
3 1I.31H5 28.88711 
4 13.11651 28.11211 
5 18.&211 31.6176 
6 23.2751 31.2657 
7 27.11312 31."84 
8 32.5852 35.41167 
II 41.G52 37.63&5 
II 51.aS3 3&.31118 
It 41.8952 38.5646 
12 32.5852 38.53&11 
13 23.2751 32.4716 
14 13.11651 21.1634 
15 4.&5513 25.H711 
1& 2.32751 1&.113& 

II 

5 II IS 2. 25 31 35 45 Ie 

"'IIlllIIIL STIIESS [IIPjI] 

IIlLOCI,.., 

5434.4' 
5511.5' 
55117.55 
5676.71 
5721.5 
5774." 
5814.11 
5833.67 
5863.51 _.31 
5872.11 
5842.17 
5514.11 
5725.41 
SSSI.77 
SSII.U 

II 

UELOCITV 

5_.t5 
5_.85 
51186.'5 
5_.15 
5_.52 
51114.1111 
511114.1111 
5~4.1I11 
6H3.117 
'H8.47 
5B911.48 
5~4.1I11 
5~4.1I11 
59114.111 
51181.58 
51141.7 

" 

623 



Q 

I" 

It 

Sf 

3t 

1 

1 

o 
1M 

.. 
7' 

Sf 

4' 

28 

8 , 

Q ~0It OOAXIIIL STRESS 011 COIlE 
SP£CII'I:" f"lLE • SSODII.e2 
SP{CII'I:" • STRIPA '". TRUltCATED 5-_5 IIITIf 1+2[-5 liT CIIOS_R. 
ST_D f"lLE • ALSSA4.1 
STAIIDARD Q. _ 
STAIIDARD ~L' 32e1 
STAIIDARD I.EllCTIf. .'7622". 
SI'IOOTlfI"'. OF Q PLOT. 2.3 POINT _IIIG 

5 II 15 

Q ~0It UIIIAKIAL STRESS 011 CORE 
SPECIIIE" f"lLE • SSQIIII.1l 

• 
I 
2 
3 
4 
5 
6 
7 • II I. 
II 
12 
13 
14 
IS 
16 

SPECII'IEH • STRIPA '11. S-_S TRLtIC4ITED IIITH 
STAIIDARO ~IlE • ALSSA4.1 
STANDARD Q' _ 
STAIIOARO ~L' 3l'l 
STAIIDARD LE"GTIf' .11&22 II. 
SIIOOTHIIIG OF Q PLOT. 2aJ POINT _INO 

5 " 15 IS 3t 

t 

I 
2 
3 
4 
5 
6 
7 
8 
II I' II 
12 
13 
14 
IS 
16 

Fig. E: 6 . 1 1 c 

STRESS 

2.32751 
4.65513 
11.31'85 
13.11651 
11.52'1 
23.2751 
27.11312 
32.S8S<! 
41.8952 
51.2eS3 
41.81152 
32 .5852 
23.2751 
13.11651 
4.65513 
2.32751 

4' 45 

_WE 

37._1 
38.1635 
36.7431 
35.4725 
35.118 
35. ?1143 
37.21V7 
38.3184 
311.1448 
311.13511 
31.S71S 
37._ 
35.7611 
35.453 
34.111'" 
33._ 

Sf 

1+211:-6 SEC WIND •. SAT\J!ATED.821"3 

35 

Fjg. E:6.11d 

STMSS 

2.3l7S1 
4.655tJ 
1I.31tes 
13.9651 
18.6281 
i!3.27S1 
27.9382 
32.58S<! 
41.89S<! 
51.2'53 
4\.81152 
32.5852 
23.2751 
13.11651 
4.65513 
2.32751 

45 

O-~WE 

341.81176 
31.3135 
31.8ee!1 
32.7676 
33. 8 lIS<! 
34.8.35 
35.6932 
36.4823 
36.58i!8 
36.8423 
35.1982 
33.8684 
31.11823 
29.3155 
26.86116 
25.8524 

55 

UIIIIIKIAL STRESS CIIPA] 

~LOCITV 

3413.18 
34i!3.6i! 
3467. \12 
35t4.i!8 
3535.17 
_.61 
3584.14 
3611.57 
36i!i!.W 
3637.78 
3611.111 
35118.61 
3563.44 
3511.42 
3441.14 
3419.14 

51 

U£LOCITV 

3576.15 
3577.74 
3582.54 
3&e1l.1I5 
3627.91 
3624.63 
36211.55 
36l7.111 
36l7.111 
36211.55 
3626.27 
36l4.63 
3624.63 
36111.72 
3571.37 
3541.41 

51 

624 



.. 

Appendix E:7 - Saturation experiment for specimen # 1. 

In this appendix the data for the saturation experiment from speci

men # 1 is presented. For each saturation level the specimen was tested 

at four different uniaxial stresses .. 'For the presentation of the data the 

waveforms and the amplitude spectra were assembled in their different 

stress groups . 
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SP£CIIIDt\FILE ISTDATI.IIET 

JIlIn: I. OCTOID. 1111 

UJlGTH OF Sl'£CIIIEII I • ..,...., 1IEn:II. IIIIII[TEII OfF Sl'£CIIIEII I 1.1711 CElnIIlEn:ll 

...... OFLMDII4 

DOISITV OF SP£CIIIEII I 
2&2& .. .- ISIS ISIS 
ISIS 2I2S ..... 1114 1114 
II2J 2123 _3 

PGIOSITV I .117741 • 

TIC IIIII1XIAL SnEIS IS I I lIN 

urlGIIT SATUIIIITICIII P-tMur urL I-tIME urL YOUHGS " IULIe " SHEAR" PO. IA 

(GIIM$I ( • I I IllS I 1 ..... , ICPAI IGf'jlI I CPA I 

437.213 I .. ...,. 3411 71 Si! :II! .145113 
437.243 13 Ale 34M 71 41 :II! .12IS2S 
437. 2M 1& 5771 34" 77 .- 31 .221&1& 
437.173 .. I72e 3413 11 45 31 .223514 
437.111 71 SUI 3411 11 44 :II .al .. 1 
437._ 17 1121 33?1 73 43 • .1l117S 
437.163 II 55111 33S5 71 43 • .21101 
437.123 54 S41S 3342 71 ... ill .1114772 
431.1113 47 ISII 3344 71 ... III .2M"4 431.1143 ... 5515 3344 71 ... III .1!e'7i2 
431.743 6 5374 314. 17 38 !! .!!!!!! 431.711 • s_ 3141 .. .., 

TIC IIIII1XIAL STII£SS IS I • lIN 

urlGHT SATUllllTlCIII ,-11M: UEL .-IIM: UEL VOUHC:S " IULIe " SHEAR I! PO." 
I_' I • I I IllS I (IllS I I CPA I "PAl I CPA I 

437.213 I .. S87I 3471 71 Si! :II! .144414 437.243 13 51113 3512 71 41 :II! ... 111 437. 2M 1& 5134 3414 71 47 • .12i!IS 437.173 .. !i1II1 - 77 ... 31 .2241" 437.111 71 5757 3431 71 41 31 .1227f7 437._ 17 S7I3 3422 11 44 31 .11111 437.163 II SS34 33M 73 43 31 .111353 437.ei!3 54 ISSI 33M 73 41 31 • ..,111 431.1183 47 SSliIl 3378 72 41 31 ... 1243 436.1143 ... - 3371 71 41 31 ...... 1 
4311.743 I 5441 32ft ft ... 21 .213M3 ".1M • S3Ia ,., 17 37 II .IRSI 

TIC UltIAXIAL STIIESS IS I II lIN 

urlGHT sATURATlCIII P-tMur IEL !HMUE UEL VOUHGS " lULl I! SHEAR I! PO. IA 

(_I I. I 1"'"51 1"'"51 (c:PAI IGPAI (CPA I 

437.283 I .. 1171 3514 .. 51 32 .231516 
437.243 113 5134 3531 .. 4 • 33 .211187 
437.216 16 58IIt 3513 71 41 32 .22'" 
437.173 .. 5164 3415 71 41 32 .2261l13 
437.111 71 5142 3471 71 47 32 .125622 
437.ns 67 S7II1 3451 77 41 31 .222SS1 
437.163 II 5721 3436 'Ii 45 31 • i!lll 31 
437.123 54 5662 3423 75 43 31 .2U141 
43&.183 47 5171 3423 75 43 31 .2132311 
43&.1143 ... SI7I 3422 11 43 31 .213121 
4311.743 6 5574 3323 71 43 n .124477 
431.7. II 5571 33Ii! 71 43 III .2313115 

TIC IIIIAICIIIL SnE55 IS I • lIN 

urlGHT SATUIIIITlCIII '-IMUE IEL S~UEL 
\'OUHGS " lUUC " SHEAR I! PO. IA 

IGllMSI I' I I IllS I IIIISI ICPAI (Gf'jl1 I CPA I 

437.213 1M 5171 3541 II se 33 .1iIIIe? 
437.243 13 5157 3541 II 41 33 .21154 
437. 2M 16 SlI25 3534 .. 41 33 .U4e67 
437.173 .. 51112 3521 .. 41 33 .IISI" 
437.111 7. - 3Se7 71 41 32 .uasl 
437.1115 17 SlSI - 71 47 32 .1U354 

-'" 437.163 II S7III 3476 77 41 32 .111&' 
437.123 54 1745 34SS 77 4S 32 .1131151 
436.113 47 1753 3411 77 4S 32 .214414 
431.1143 ... 5?13 34S1 'Ii 4S 31 .211431 
436.743 I - 3311 73 44 31 .1!23S13 
4311. 1M II Mel! 3331 11 43 III .12I11S 

Table E:7.1 Data from specimen # 1 during saturation experiment. 
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Fig. E:7.1 P waves for 12 saturation conditions under a) 5 MPa, b) 10 

MPa, c) 20 MPa, d) 30 MPa uniaxial stress. 
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Fig. E:7.4 Truncated S waves for 12 saturation conditions under a) 5 

MPa, b) 10 MPa, c) 20 MPa, d) 30 MPa uniaxial stress. 
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Fig. E:7.6 Fouries amplitude spectra for S waves under 12 saturation 

conditions under a) 5 MPa, b) 10 MPa, c) 20 MPa, d) 30 MPa uniaxia: stress. 
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Appendix E:8 - Saturation experiment for specimen # 2. 

In this appendix the data for the saturation experiment from speci

men # 2 is presented. For each saturation level the specimen was tested 

at four different uniaxial stresses. For the presentation of the data the 

waveforms and the amplitude spectra were assembled in their different 

stress groups. 
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SP£('II£"""LE 15T1ATi!.WET 

JljlTE 127 OCTOI[R. I!IIi! 

LENGTH C1F SI'£(IIIE" 1 ."111i!1 1IEl£JI; DI_TER C1F SI'£(III£" 1 5.1," (ENTlllEttIi • 
_IER C1F LOADS 1 4 

DENSI"" C1F SPE(lllEN 1 
2631 i!6Je 263e 2511 2511 
2Ii29 2Ii29 2&i!I 2&i!I -i!6i!8 i!6i!1 1C~.3 • 

POROSITY 1 .1148747 II 

THE UNIAXIAL sTl£ss IS 1 5_ 

WEIGHT SATlJIATlOll P-IIMI[ WEL s-iIMIE WEL 'tOUIC5 " IULIC 1'1 SHEM" I'D. RA 

(GRAftS , (II , ''''5·' (11/51 ,GfjlI (1:I'1Il (GPA) . 

452.353 I" 51Si 34f1 'II it 3e .24511 
452.218 78 5451 3111 78 4f 211 .2.8256 
452.17 7. 5252 32N &7 35 28 .176514 
452.143 66 5185 3237 54 32 28 .15361111 
452.121 63 5811 3214 li4 32 27 .178111 
452 •• 43 58 4874 311S 52 28 27 .141761 
452.828 48 41132 3117 61 28 27 .1418.3 
451.!lS3 36 4114 3183 51 2S 27 .11155 
451.1118 II 4752 3182 58 24 27 ."3712!1 
451.871 23 4733 3171 58 24 25 •• 1211625 
451.753 6 4681 3111 55 21 2& .8&7&&24 
451.725 • 4552 311i 54. I!t 25 .8&87185 

THE UNIAXIAL 5TI£5S IS • --WEIGHT SAn.tATlOII P-IIMI[ WEL 5 __ WEL 
¥OUtll5 " lUU " SHEM" PO. RA 

(_5' ( II I (11/5) (11/5) (GfjI) (GfjI) (GfjI) 

452.353 I" S8&S 3422 77 41 31 .241825 
452.218 78 551. 3337 71 41 21 .21.2&6 
452.17 7. 5368 32113 68 38 28 .1118473 
452.143 66 5212 32S2 66 34 28 .18187 
452.121 63 5215 326. 66 34 28 .17&278 
452.843 58 SIll 3246 64 31 21 .158852 
452.128 48 5157 3234 63 31 21 .153827 
451.115] 36 5854 3i!i!B 63 31 27 .1555.9 
451.818 II 41168 3243 61 25 28 .188854 
451.871 23 4145 324. 68 25 28 •• 1157826 
451.76] 6 4772 31.4 511 24 27 •• 1148541 
451.725 • - 317& 57 2] 26 •• 7UI15 

THE UNIA)(I~L STIESS IS 1 111_ 

WEIGHT SATUllIIT 1011 P-uAUE WEL 5-11M1[ UEL YOIItGS " IULIe 1'1 5HEM" PO. RII 

(GIIMsl ( II ) (11/5 ) (11/51 (IOPII , (GfjlI (GfjlI 

452.353 I" - 3461 78 411 32 .236235 
452.218 78 5733 3441 76 45 31 .2185', 
452.17 " 5&42 34" 74 43 II .215878 
452.143 &6 5511 33611 72 4. II .281472 
452.121 63 54 .. 3355 71 4. 3e .2U.5. 
452.'43 5. 54.1 3322 61 II 2!1 .115586 
452.'28 48 53Je 3321 &\1 36 2!1 .18271. 
451.153 36 5317 32118 68 J6 2!1 .187178 
451.'18 3. 5215 3i!75 66 34 28 .1745n 
451.871 23 5215 Ji!68 66 34 28 .176785 
451.763 6 SlB6 3231 64 31 28 .1511811 
451. 725 • 5876 3234 64 31 27 .158235 

THE UNI~)(IAL 5T1E55 15 1 a_ 
WEIGHT sATUllATlOII P-uAUE WEL 5-11fM UEL _511 IUU 1'1 5HUR 1'1 PO. RII 

(-, (II ) C"'51 (11/51 WOAI (1:1'111 (1lP~1 

452.353 I" 5928 J4III 71 411 32 .233711 
452.218 78 5865 3533 .. 47 3l .2151811 
452.17 " 5812 l583 78 4& 32 .21331 
452.143 66 5713 3473 77 44 32 .286114, 
452.121 63 5&93 3463 76 43 32 .286467 
452.843 51 5&111 3427 7. 42 31 .2.4.25 
452.828 48 5558 3424 7. 4f 31 .18.314 
451.953 36 554] 3392 13 4f II .2 .. 57 
451.918 31 54]3 3376 71 31 Je .185578 
451.871 2l 5447 337. 71 31 II .1811.3 
451.763 6 5337 3326 61 36 2!1 .182462 
451.725 • 5265 3336 &8 34 2!1 .16.737 

Table E:8.1 
. j' . 1 Data froIn specimc'. # 2 durmg sc,tUP1.don expenmeni... 
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Appendix E:9 - Test of the influence of the press. 

In this appendix the response of testing a specimen with-out 

:1\ microfractures is obtained by subjecting the aluminum standard for the 

same test cycle as a granite specimen. 
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