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F i g u r e  No. ------------ 
J-1 
J- 2 
J -3  
J - 4  
J -5  
J-6 
J- 7 
J-3 
J-.3 
J -10  
J-11 
J - 1 2  
J - 1 3  
J-14 
J-15 
J - 1 6  
J - 1 7  

- 
J - 1 8  
J-13 
J - 2 0  
J - 2 1  
J -22  
J -23  
J -24  
J -25  
J -26  
J - 2 7  
J - 2 8  
J -29  
J - 3 0  
J - 3 1  
J -32  
J -33  
J - 3 4  
J -35  
J-36 
J - 3 7  
J -38  
J -39  
J-40 
J - 4 1  
J - 4 2  
J -43  
J -44  

T i t l e  . . ............................................................ 
P i e z o m e t e r  31X-PE-00201 - W a s t e  S h a f t  
P i e z o m s t e r  3 1 X - P i - 0 0 2 0 2  - W a s t e  S h a f t  
F i e z o m e t e r  3 1 X - P t - 0 0 2 0 3  - W a s t e  S h a f t  
D i e z o m e t e r  31X-PE-00204 - W a s t e  S h a f t  
' i e z o m e t e r  31X-PE-00205 - W a s t e  S h a f t  
P i e z o m e t e r  31X-PC-OU20t - W a s t e  S h a f t  
P i e z o i n z t e r  31X-PE-0.3207 - k ' a s t e  S h a f t  
P i e z o m e t e r  31X-PS-902US - l J a s t e  S h a f t  
? i e z o , n e t e r  3 1 X - P ? - 0 9 2 0 Y  - W a s t e  S h a f t  
P i e z o m e t e r  31X-PC-00210 - 'Waste S h a f t  
P i e z o m e t e r  31X-PE-00211 - W a s t e  S h a f t  
P i e z o m e t e r  3 i X - P E - 0 0 2 1 2  - i J a s t e  S h a f t  
P i e z o m e t e r  35X-?E-30201  - E x h a u s t  S h a f t  
P i e z o m e t e r  35X-PE-00202 - E x h a u s t  S h a f t  
P i e z o m e t e r  35X-PE-00203 - E x h a u s t  S h a f t  
P i e z o m e t e r  35X-PE-00204 - e x h a u s t  S h a f t  
P i e z o m e t e r  35X-PE-00205 - E x h a u s t  j h a f t  
P i e z o m e t e r  35X-PE-00206 - E x h a u s t  S h a f t  
P i e z o m e t e r  35X-PE-00207 - E x h a u s t  S h a f t  
D i e z o m a t e r  35x-PE-00208 - E x h a u s t  S h a f t  
P i e z o m e t e r  35X-PE-00203 - E x h a u s t  S h a f t  
P i e r o m e t e r  33X-PE-00210  - E x h a u s t  S h a f t  
P i e z o m e t e r  35X-PE-00211 - E x h a u s t  S h a f t  
P i e z o m e t e r  35X-PE-00212 - E x h a u s t  S h a f t  
P i e z o m e t e r  35X-PE-00213 - E x h a u s t  S h a f ' t  
P i e z o m e t e r  35X-P f -00214  - E x h a u s t  S h a f t  
P i e t o m e t e r  35X-PE-00215 - E x h a u s t  S h a f t  
P i e z o m e t e r  35X-PE-00216 - E x h a u s t  S h a f t  
P i e z o m e t e r  35X-PE-00217 - E x h a u s t  S h a f t  
P i e z o m e t e r  35X-PE-00218 - E x h a u s t  S h a f t  
P i e z o m e t e r  35X-PE-00219 - E x h a u s t  S h a f t  
P i e z o m e t e r  35X-PE-00220 - E x h a u s t  S h a f t  
P i e z o m e t ' e r  35X-PE-00221 - E x h a u s t  S h a f t  
P i e z o m e t e r  37X-PE-00201 - C G S H  S h a f t  
P i e z o m e t e r  37X-PE-00202 - C G Sr l  S h a f t  
D i e z o m e t e r  37X-PE-00203 - C t SH S h a f t  
P i e z o m e t e r  37X-PE-00204 - C t SH S h a f t  
P i e z o m e t e r  37X-PE-00205 - C i SH S h a f t  
P i e z o m e t e r  37X-PE-00206 - C t S H  S h a f t  
P i e z o m e t e r  37X-PE-00207 - C i SH S h a f t '  
P i e z o m e t e r  37X-PE-00208 - C i S H  S h a f t  
P i e z o m e t e r  37X-PE-00207 - C G SH S h a f t  
P i e z o m e t e r  37X-PE-00210 - C t SH S h a f t  
P i e z o m e t e r  37X-PE-00211 - C L SH S h a f t  



J -45  

J -46  
J - 4 7  
J - 4 8  
J-4 9 
J - 5 0  
J - 5 1  
J -52  
J -53  
J - 5 4  
J -55  
J -56  
J - 5 7  

J -58  
J - 5 9  
J - 6 0  
J - 6 1  
J -62  
J - 6 3  
J - 6 4  
5-65 
J - 6 6  
J -67  
J -58  
J - 6 9  
J -70  
J - 7 1  
J - 7 2  
J - 7 3  
J -7 *  
J - 7 5  
J - 7 6  
J -77  
J -78  
J - 7 9  
J - 8 0  
J - 8 1  
J-a 2 
J - 8 3  
J - a 4  
J -85  
J - 8 6  
J -87  
J -88  
J -89  
J - 9 0  
J - 9 1  
J - 9 2  
J - 9 3  
J - 9 4  
J -95  
J -96  
J - 9 7  

Tab le  J-1 ( c o n t i n u e d )  

P i e z o m e t e r  37X-PE-00212 - C & SH a h a f t  

P r e s s u r e  C e l l  31X-WE-00201 - Was te  S h a f t  
P r e s s u r e  C e l l  31X-WE-00202 - W a s t e  S h a f t  
P r e s s u r e  C e l l  3 1 X - k E - 0 0 2 0 3  - W a s t e  S h a f t  
P r e s s u r e  C e l l  31X-HE-00204 - Was te  S h a f t  
P r e s s u r e  C e l l  35X-WE-00201 - E x h a u s t  S h a f t  
P r e s s u r e  C e l l  35X-HE-00202 - E x h a u s t  S h a f t  
P r e s s u r e  C e l l  35X-WE-00203 - E x h a u s t  S h a f t  
P r e s s u r e  C e l l  35X-HE-00204 - E x h a u s t  S h a f t  
P r e s s u r e  C e l l  37X-WE-00201 - C L SH S h a f t  
P r e s s u r e  C e l l  37X-WE-00202 - C t SH S h a f t  
P r e s s u r e  C e l l  37X-WE-00203 - C & S H  S h a f t  
P r e s s u r e  C e l l  37X-WE-00204 - C & S r l  S h a f t  

W e l d e d  S t r a i n  Gauge 37X-ZE-00201  - C t 5H S h a f t  
W e l d e d  S t r a i n  Gauge  37X-ZE-00202  - C t SH S h a f t  
W e l d e d  S t r a i n  Gauge 37X-ZE-00203 - C & SH S h a f t  
M e l d e d  S t r a i n  Gauge 37X-ZE-00204 - C & SH S h a f t  
W e l d e d  S t r a i n  Gauge 37X-ZE-00205 - C & SH S h a f t  
W e l d e d  S t r a i n  Gauge 37X-ZE-00206 - C & SH S h a f t  
W e l d e d  S t r a i n  Gauge 37X-ZE-00207  - C t S H  . S h a f t  
H e l d e d  S t r a i n  Gauge 37X-ZE-00208 - C & SH S h a f t  
Embedment  S t r a i n  Gauge 37X-LE-00209  - C & SH S h a f t  
Embedment  : t r a i n  Gauge 3 7 k - L E - 0 0 2 1 0  - C & SH S h a f t  
Embedment  S t r a i n  Gauge 37X-ZE-00211 - C & SH S h a f t  
Embedment  S t r a i n  Gaug% 37X-ZE-00212 - C t S H  S h a f t  
Embedment  S t r a i n  Gauge 37X-ZE-00213 - C & SH S h a f t  
Embedment  S t r a i n  Gauge 37X-ZE-00214 - C G S H  S h a f t  
Embedment  S t r a i n  Gauge 37X-ZE-00215 - C & SH S h a f t  
Embedment  S t r a i n  Gauge 37X-ZE-00216 - C G S H  S h a f t  
W e l d e d  S t r a i n  Gauge  37X-ZE-00217 - C & S H  S h a f t  
W e l d e d  S t r a i n  Gauge 37X-ZE-00218 - C t SH S h a f t  
W e l d e d  S t r a i n  Gauge 37K-2E-00219 - C & SH S h a f t  
W e l d e d  S t r a i n  Gauge 37X-ZE-00220 - C Z SH S h a f t  
W e l d e d  S t r a i n  Gauge  37X-ZE-00221  - C & SH S h a f t  
W e l d e d  S t r a i n  Gauge 37X-ZE-00222 - C & S H  S h a f t  
W e l d e d  S t r a i n  Gauge 37X-ZE-00223 - C 6 SH S h a f t  
W e l d e d  S t r a i n  Gauge 37X-ZE-00224 - C t SH S h a f t  
Embedment  S t r a i n  Gauge 37X-ZE-00225 - C t S H  S h a f t  
Embedment  S t r a i n  Gauge 37X-ZE-00226 - C G S H  S h a f t  
Embedment  S t r a i n  Gauge 37X-ZE-00227 - C & SH S h a f t  
Embedment  S t r a i n  Gauge 37X-ZE-00228 - C E SH S h a f t  
Embedment  S t r a i n  Gauge 37X-LE-00223 - C G S H  S h a f t  
Embed inent  S t r a i n  Gauge 37X-ZE-00230 - C & SH S h a f t  
Embedment  S t r a i n  Gauge 37X-ZE-00231 - C t SH S h a f t -  
Embedment  S t r a i n  Gauge 37X-ZE-00232 - C & SH S h a f t  
Embedment  S t r a i n  Gauge 37X-ZC-00235 - C & SH S h a f t  
Embedment  S t r a i n  Gauge 37X-ZE-00236 - C & SH S h a f t  
Embedment  S t r a i n  Gauge 37X-ZE-00237 - C & SH S h a f t  
Embedment  S t r a i n  Gauge 37X-ZE-00238 - C & SH S h a f t  
Embedment  S t r a i n  Gauge 37X-ZE-00239 - C E SH S h a f t  
Embedment  S t r a i n  Gauge 37X-ZE-00240 - C & SH S h a f t  
Embedment  S t r a i n  Gauge 37X-ZE-00241  - C L SH S h a f t  
Embedment  S t r a i n  Gauge 37X-ZE-00242 - C & S H  S h a f t  

.̂ 



Table J-1 (cont inued)  

C. J - 9 8  
J -99  
J - 1 0 0  
J - 1 0 1  
J - 1 0 2  
J - 1 0 3  
J - 1 0 4  
J -105  
5 - 1 0 6  
J - 1 0 7  
J - 1 0 8  
J - 1 0 9  
J - 1 1 0  
J-111 
J - 1 1 2  
J - 1 1 3  
J - l i 4  
J - 1 1 5  
J - 1 1 6  
J - 1 1 7  
J-118 
J - 1 1 9  
J - 1 2 0  
J - 1 2 1  
J - 1 2 2  
J - 1 2 3  
J - 1 2 4  

1 

J -125  
J - 1 2 6  
J - 1 2 7  
J - 1 2 8  
J - 1 2 9  
J - 1 3 0  
J - 1 3 1  
J - 1 3 2  
J - 1 3 3  
J - 1 3 4  
J - 1 3 5  
J - 1 3 6  /?.. 
J - 1 3 7 ,  " '. '' 
J - 1 3 8 :  . . 
J - 1 3 9  ' ., ' '  

J -140  
J -141.  
J - 1 4 2  
J - 1 4 3  
J - 1 4 4  ~~ 

J - 1 4 5  
J - 1 4 6  
J - 1 4 7  
J - 1 4 8  
J -149  

.c 5-150  

M u l t i p l e - P o i n t  E x t e n s o m e t e r  3 ' l X - G i - 0 0 2 0 1  - W a s t e  S h a f t  
M u l t i p l e - P o i n t  E x t e n s o m e t e r  31X-GE-00202 - Was te  S h a f t  
M u l t i p l e - P o i n t  E x t e n s o m e t e r  31X-GE-00203 - U a s t e  S h a f t  
k i u l t i p l e - P o i n t  E x t e n s o m e t e r  31X-GE-00204 - H a s t e  S h a f t  
M u l t i p l e - P o i n t  E x t e n s o m e t e r  31X-GE-00205 - W a s t e  S h a f t  
M u l t i p l e - P o i n t  E x t e n s o m e t e r  31X-GE-00206 - W a s t e  S h a f t  
M u l t i p l e - P o i n t  E x t e n s o m e t e r  31X-GE-00207 - U a s t e  S h a f t  
M u l t i p l e - P o i n t  E x t e n s o m e t e r  31X-GE-00208 - W a s t e  S h a f t  
M u l t i p l e - P o i n t  E x t e n s o m e t e r  31X-GE-00209 - W a s t e  S h a f t  
M u l t i p l e - P o i n t  E x t e n s o m e t e r  35X-GE-00201 - E x h a u s t  S h a f t  
M u l t i p l e - P o i n t  E x t e n s o m e t e r  35X-GE-00202 - E x h a u s t  S h a f t  
M u l t i p l e - P o i n t  E x t e n s o m e t e r  35X-GE-00203 - E x h a u s t  S h a f t  
M u l t i p l e - P o i n t  E x t e n s o m e t e r  35X-GE-00204 - E x h a u s t  S h a f t  
M u l t i p l e - P o i n t  E x t e n s o m e t e r  35X-GE-00205 - E x h a u s t  S h a f t  
M u l t i p l e - P o i n t  E x t e n s o m e t e r  35X-GE-00206 - E x h a u s t  S h a f t  
M u l t i p l e - ? o i n t  E x t e n s o m e t e r  35X-GE-00207 - E x h a u s t  S h a f t  
M u l T i p l e - P o i n t  E x t e n s o m e t e r  35X-GE-00208 - E x h a u s t  S h a f t  
M u l t i p l e - P o i n t  E x t e n s o m e t e r  35X-GE-00209 - E x h a u s t  S h a f t  
M u l t i p l e - P o i n t  E x t e n s o m e t e r  37X-GE-00201 - C & SH S h a f t  
M u l t i p l e - P o i n t  E x t e n s o m e t e r  37X-GE-00202 - C L S H  S h a f t  
M u l t i p l e - P o i n t  E x t e n s o m e t e r  37X-GE-00203 - C & S H  S h a f t  
M u l t i p l e - P o i n t  E x t e n s o m e t e r  37X-GE-00204 - C & S H  S h a f t  
M u l t i p l e - P o i n t  E x t e n s o m e t e r  37X-GE-0020s - C L S H  S h a f t  
, V u l t i p l e - P o i n t  E x t e n s o m e t e r  37X-GE-00206 - C i S H  S h a f t  
M u l t i p l e - P o i n t  E x t e n s o m e t e r  37X-GE-00207 - C L S H  S h a f t  
M u l t i p l e - P o i n t  E x t e n s o m e t e r  37X-GE-00208 - C & S H  ' S h a f t  
H u l t i p l e - P o i n t  E x t e n s o m e t e r  37X-GE-00209 - C & S H  S h a f t  

D o u b l e - P o i n t  E x t e n s o m e t e r  51X-GE-00206 
D o u b l e - P a i n t  E x t e n s o m e t e r  51X-GE-00207 
D o u b l e - P o i n t  E x t e n s o m e t e r  51X-GE-00208 
D o u b l e - P o i n t  E x t e n s o m e t e r  51X-GE-00209 
D o u b l e - P o i n t  E x t e n s o m e t e r  51X-GE-00210. 
D o u b l e - P o i n t  E x t e n s o m e t e r  51X-GE-00211 
D o u b l e - P o i n t  E x t e n s o m e t e r  51X-GE-00212 
M u l t i p l e - P o i n t  E x t e n s o m e t e r  51X-GE-00213 
M u l t i p l e - P o i n t  E x t e n s o m e t e r  51X-GE-00214 
M u l t i p l e - P o i n t  E x t e n s o m e t e r  51X-GE-00215 
M u l t i p l e - P o i n t  E x t e n s o m e t e r .  51X-GE-00216 
M u l t i p l e - P o i n t  E x t e n s o m e t e r  51X-GE-00217 
M u l t i p l e - P o i n t  E x t e n s o m e t e r  51X-GE-00218 
M u l t i p l e - P o i n t  E x t e n s o m e t o r  51X-GE-00219 
M u l t i p l e - P o i n t  E x t e n s o m e t e r  51X-GE-00220 
D o u b l e - P o i n t . E x tensometer 51X-GE-00221 
M u l t i p l e - P o i n t  E x t e n s o m e t e r  51X-GE-00222 
M u l t i p l e - P o i n t  E x t e n s o m e t e r  51X-GE-00223 
M u l t i p l e - P o i n t  E x t e n s o m e t e r  51X-GE-00224 
M u l t i p l e - P o i n t  E x t e n s o m e t e r  51X-GE-00225 
M u l t i p l e - P o i n t  E x t e n s o m e t e r  51X-GE-00226 
M u l t i p l e - P o i n t  E x t e n s o m e t e r  51X-GE-00227 
N u l t i p l e - P o i n t  E x t e n s o m e t e r  51X-GE-00228 
M u l t i p l e - P o i n t  E x t e n s o m e t e r  51X-GE-00229 
M u l t i o l e - P o i n t  E x t e n s o t n e t e r  51X-GE-00230 
M u l t i p l e - P o i n t  E x t e n s o m e t e r  51X-GE-00231 

J - 1 5 1  M u l t i p l e - P o i n t  E x t e n s o m e t e r  51X-GE-00232 



J - 1 5 2  
J - 1 5 3  
J -154  
J - 1 5 5  
J - 1 5 6  
J - 1 5 7  
J - 1 5 8  
J -159  
J - 1 6 0  
J - 1 6 1  
J - 1 6 2  
J - 1 4 3  
5 -164  
J - 1 6 5  
J - 1 6 6  
J - 1 6 7  
J -168  
J - 1 6 9  
J - 1 7 0  
J - 1 7 1  
J - 1 7 2  
J - 1 7 3  
J - 1 7 4  
J - 1 7 5  
J - 1 7 6  
J - 1 7 7  
J - 1 7 8  
J - 1 7 9  
J - 1 8 0  
J -18  1 
J -182  
J - 1 8 3  
J - 1 8 4  
J -185  
J - 1 8 6  
J - 1 8  7 
J - 1 8 8  

' J - l a 9  

J -190  
J - 1 9 1  

J - 1 9 2  
J - 1 9 3  
J - 1 9 4  
J - 1 9 5  
J - 1 9 6  
5 -197  

J - 1 9 8  
J - 1 9 9  
J - 2 0 0  
J - 2 0 1  

J - 2 0 2  

T a b l e  J-1 ( c o n t i n u e d )  

D o u b l e - P o i n t  E x t e n s o m e t e r  51X-GE-00233 
D o u b l e - P o i n t  E x t e n s o m e t e r  51X-GE-00234 
3 o u b l e - P o i n t  E x t e n s o m e t e r  51X-GE-00235 
D o u b l e - P o i n t  E x t e n s o m e t e r  51X-GE-00236 
M u l t i p l e - P o i n t  E x t e n s o m e t e r  51X-GE-00237 
M u l t i p l e - P o i n t  E x t o n s o m e t e r  51X-GE-00238 
M u l t i p l e - P o i n t  E x t e n s o m e t e r  5 1 X - G i - 0 0 2 3 9  
f l u l t i p l e - p o i n t  E x t e n s o m e t e r  51X-GE-00240 
M u l t i p l e - P o i n t  E x t o n s o m e t e r  51X-GE-00241 
M u l t i p l e - P o i n t  E x t e n s o m e t e r  51X-GE-00242 
M u l t i p l a - P o i n t  E x t a n s o m e t e r  51X-GE-00243 
S i n g l e - P o i n t  E x t e n s o m e t e r  51X-GE-00244 
M u l t i p l e - P o i n t  E x t e n s o m e t e r  51X-GE-00245 
M u l t i p l e - P o i n t  E x t e n s o m e t e r  51X-GE-00246 
M u l t i p l e - P o i n t  e x t e n s o m e t a r  51X-GE-00247 
M u l t i p l e - P o i n t  E x t e n s o m e t e r  51X-GE-00248 
N u l t i p l e - P o i n t  E x t e n s o m e t a r  51X-GE-00249 
Y u l t i p l e - P o i n t  E x t e n s o m e t e r  51X-GE-00250 
M u l t i p l e - P o i n t  E x t e n s o m e t e r  51X-GE-00251 
D o u b l e - P o i n t  E x t e n s o m e t e r  51X-GE-00252 
D o u b l e - P o i n t  E x t e n s o m e t e r  51X-GE-00253 
S i n g l e - P o i n t  E x t e n s o m e t e r  5 1 X - t i - 0 0 2 5 4  
M u l t i p l e - P o i n t  E x t e n s o m e t e r  51X-GE-00255 
M u l t i p l e - P o i n t  E x t e n s o m e t e r  51X-GE-00256 
M u l t i p l e - P o i n t  E x t e n s o m e t e r  51X-GE-00257 
M u l t i p l e - P o i n t  E x t e n s o m e t e r  51X-GE-00258 
M u l t i p l e - P o i n t  E x t e n s o m e t e r  51X-GE-00259 
M u l t i p l e - P o i n t  i x t e n s o m e t e r  5 1 X - G i - 0 0 2 6 0  
M u l t i p l e - P o i n t  E x t e n s o m e t e r  51X-GE-00261 
M u l t i p l e - P o i n t  E x t e n s o m e t e r  51X-GE-00262 
M u l t i p l e - P o i n t  E x t e n s o m e t e r  51X-GE-00263 
M u l t i p l e - P o i n t  E x t e n s o m e t e r  51X-GE-00264 
M u l t i p l e - P o i n t  E x t e n s o m e t e r  51X-GE-00265 
M u l t i p l e - P o i n t  E x t o n s o m e t e r  5 lX -GE-00267  
M u l t i p l e - P o i n t  E x t e n s o m e t e r  51X-GE-00268 
M u l t i p l e - P o i n t  E x t e n s o m e t e r  51X-GE-00269 
M u l t i p l e - P o i n t  E x t e n s o m e t e r  51X-GE-00270 
O o u b l e - P o i n t  E x t e n s o m e t e r  51X-GE-00271 

C o n v e r g e n c e  M e t e r  51X-CE-00201  
C o n v e r g e n c e  M e t e r  5 1 X - C i - 0 0 2 0 2  

R o c k b o l t  L o a d  C e l l  51X-WG-002U1 
R o c k b o l t  L o a d  C e l l  51X-WG-00202 
R o c k b o l t  L o a d  C e l l  5 lX-WG-00203 
R o c k b o l t  L o a d  C e l l  51X-WG-00204 
R o c k b o l t  L o a d  C e l l  37X-WG-00206 
R o c k b o l t  L o a d  C e l l  37X-WG-00207 

R i g i d  S t r e s s m e t e r  51X-NG-00252 
R i g i d  S t r e s s m e t e r  51X-NG-00254 
R i g i d  S t r e s s m e t e r  51X-NG-00255 
R i g i d  S t r e s s m e t e r  51X-NG-00256 

C o n v e r g e n c e  P o i n t s  - W a s t e  S h a f t  - E l .  2338  



Table  J -1  ( c o n t i n u e d )  

.- J - 2 0 3  
J - 2 0 4  
J - 2 0 5  
J - 2 0 6  
J - 2 0 7  
J - 2 0 8  
J - 2 0 9  
J - 2 1 0  
J - 2 1 1  
J - 2 1 2  
J - 2 1 3  
J - 2 1 4  

J - 2 1 5  
J - 2 1 6  
J - 2 1 7  
J - 2 1 8  
J - 2 1 9  
J - 2 2 0  
J - 2 2 1  
J - 2 2 2  
J - 2 2 3  
J - 2 2 4  
J - 2 2 5  
J - 2 2 6  
J - 2 2 7  
J - 2 2 8  
J - 2 2 9  
J - 2 3 0  
J - 2 3 1  
J - 2 3 2  

' J - 2 3 3  
J - 2 3 4  
J - 2 3 5  
J - 2 3 6  
J - 2 3 7  
J - 2 3 8  
J - 2 3 9  
J - 2 4 0  
J - 2 4 1  
J - 2 4 2  
J - 2 4 3  
J - 2 4 4  
J - 2 4 5  
J - 2 4 6  
J - 2 4 7  
J - 2 4 8  
J - 2 4 9  
J - 2 5 0  
J - 2 5 1  
J - 2 5 2  
J - 2 5 3  
J - 2 5 4  
J - 2 5 5  
J - 2 5 6  

- 

I 

C o n v e r g e n c e  P o i n t s  - Waste S h a f t  - El. 1 8 4 3  
C o n v e r g e n c e  P o i n t s  - Waste S h a f t  - El. 1 3 5 0  
C o n v e r g e n c e  P o i n t s  - C L S H  S h a f t  - E l .  3 1 1 4  
C o n v e r g e n c e  P o i n t s  - C 6 aH S h a f t  - E l .  2 9 5 6  
C o n v e r g e n c e  P o i n t s  - C & SH S h a f t  - E l .  2 8 2 5  
C o n v e r g e n c e  P o i n t s  - C & S H  S h a f t  - E 1 . . 2 6 8 0  
C o n v e r g e n c e  P o i n t s  - C & S i l  S h a f t  - E l .  2 5 9 6  
C o n v e r g e n c e  P o i n t s  - C & S H  S h a f t  - E l .  2 4 7 0  
C o n v e r g e n c e  P o i n t s  - C & SH S h a f t  - E l .  2 3 3 7  
C o n v e r g e n c e  P o i n t s  - C & SH S h a f t  - El. 2 1 3 5  
C o n v e r g e n c e  P o i n t s  - C & S H  S h a f t  - E l .  1 8 4 6  
C o n v e r g e n c e  P o i n t s  - C G SH S h a f t  - E l .  1 3 5 3  

C o n v e r g e n c e  P o i n t s  - € 0  D r i f t ,  N o r t h  I 2 6 6  F t  
C o n v e r g e n c e  P o i n t s  - € 0  D r i f t  - N l l O O  D r i f t  I n t e r s e c t i o n  
C o n v e r g e n c e  P o i n t s  - EO D r i f t ,  N o r t h  9 4 0  F t  
C o n v e r g e n c e  P o i n t s  - EO D r i f t ,  N o r t h  6 2 6  i t  
C o n v e r g e n c e  P o i n t s  - EO D r i f t ,  N o r t h  2 9 0  F t  
C o n v e r g e n c e  P o i n t s  - € 0  D r i f t  - N 1 4 0  C r o s s c u t  I n t e r s e c t i o n  
C o n v e r g e n c e  P o i n t s  - 3 9  F t  N o r t h  o f  C & SH S h a f t  
C o n v e r g e n c e  P o i n t s  - 1 5  F t  N o r t h  o f  C & SH S h a f t  
C o n v e r g e n c e  P o i n t s  - 1 2  F t  West o f  C t SH S h a f t  
C o n v e r g e n c e  2 o i n t s  - 1 8  F t  S o u t h  o f  C t SH S h a f t  
C o n v e r g e n c e  P o i n t s  - 18.5 F t  S o u t h  o f  C & SH S h a f t  
C o n v e r g e n c e  P o i n t s  - 3 0  F t  S o u t h  o f  C. t SH S h a f t  
C o n v e r g e n c e  P o i n t s  - 6 5  F t  S o u t h  o f  C & S H  S h a f t  
C o n v e r g e n c e  P o i n t s  - W30 D r i f t ,  S o u t h  2 5 0  F t  
C o n v e r g e n c e  P o i n t s  - W30 D r i f t ,  S o u t h  5 0 0  F t  
C o n v e r g e n c e  P o i n t s  - W30 D r i f t  - 5 7 0 0  C r o s s c u t  I n t e r s e c t i o n  
C o n v e r g e n c e  P o i n t s  - W30 D r i f t ,  S o u t h  8 5 0  F t  
C o n v e r g e n c e  P o i n t s  - W30 D r i f t  - SlOOO C r o s s c u t  I n t e r s e c t i o n  
C o n v e r g e n c e  P o i n t s  - W30 D r i f t .  S o u t h  1 1 4 1  F t  
C o n v e r g e n c e  P o i n t s  - i 1 4 0  D r i f t ,  N o r t h  1 2 6 6  F t  
C o n v e r g e n c e  P o i n t s  - E l 4 0  D r i f t ,  N o r t h  6 2 6  F t  
C o n v e r g e n c e  P o i n t s  - E l 4 0  O r i f t ,  N o r t h  2 4 0  F t  
C o n v e r g e n c e  P o i n t s  - E l 4 0  D r i f t ,  N o r t h  5 F t  
C o n v e r g e n c e  P 0 i n t . s  - € 1 4 0  D r i f t  - 5 4 0 0  C r o s s c u t  I n t e r s e c t i o n  
C o n v e r g e n c e  P o i n t s  - E l 4 0  D r i f t ,  S o u t h  4 6 0  F t  
C o n v e r g e n c e  P o i n t s  - € 1 4 0  D r i f t ,  S o u t h  5 5 0  F t  
C o n v e r g e n c e  P o i n t s  - E l 4 0  D r i f t ,  S o u t h  8 5 0  F t  
C o n v e r g e n c e  P o i n t s  - € 1 4 0  D r i f t ,  S o u t h  1 1 5 0  F t  
C o n v e r g e n c e  P o i n t s  - E l 4 0  Drif t ,  S o u t h  1 2 4 6  F t  
C o n v s r g e n c e  P o i n t s  - € 1 4 0  D r i f t ,  S o u t h  1 4 5 0  F t  
C o n v e r g e n c e  ? o i n t s  - € 1 4 0  D r i f t ,  S o u t h  1 8 7 9  F t  
C o n v e r g e n , c e  P o i n t s  - E l 4 0  D r i f t ,  S o u t h  2 0 6 6  F t  
C o n v e r g e n c e  P o i n t s  - E l 4 0  i J r i f t ,  S o u t h  2 3 5 0  F t  
C o n v e r g e n c e  P o i n t s  - E l 4 0  D r i f t ,  S o u t h  2 6 2 5  F t  
C o n v e r g e n c e  P o i n t s  - E l 4 0  D r i f t ,  S o u t h  2 9 5 0  F t  
C o n v e r g e n c e  P o i n t s  - E l 4 0  D r i f t ,  S o u t h  3 2 5 0  F t  
C o n v e r g e n c e  P o i n t s  - € 1 4 0  D r i f t ,  S o u t h  3 6 1 4  F t  
C o n v e r g e n c e  P o i n t s  - E l 4 0  D r i f t ,  S o u t h  3 6 3 9  F t  
C o n v e r g e n c e  P o i n t s  - E l 4 0  D r i f t ,  S o u t h  3 6 6 4  F t  
C o n v e r g e n c e  P o i n t s  - i 3 0 0  D r i f t  - 5 7 0 0  C r o s s c u t  I n t e r s e c t i o n  
C o n v e r g e n c e  P o i n t s  - E 3 0 0  D r i f t ,  S o u t h  850 F t  
C o n v e r g e n c e  P o i n t s  - E 3 0 0  D r i f t  - S l O O O  C r o s s c u t  I n t e r s e c t i o n  



Table J-1 ( con t inued)  

J - 2 5 7  
J - 2 5 8  
J - 2 5 3  
J - 2 6 0  
J - 2 6 1  
J - 2 6 2  
J - 2 6 3  
J - 2 6 4  
J - 2 6 5  
J - 2 6 6  
J - 2 6 7  
J - 2 6 8  
J - 2 6 9  
J - 2 7 0  
J - 2 7 1  
J - 2 7 2  
J - 2 7 3  
J - 2 7 4  
J - 2 7 5  
J - 2 7 6  
J - 2 7 7  
J - 2 7 8  
J - 2 7 3  
J - 2 8 0  
J - 2 8 1  
J - 2 a 2  
J - 2 8 3  
5 - 2 8 4  
J - 2 8 5  
J - 2 8 6  
J - 2 8 7  
J - 2 8 8  
J - 2 8 9  
J - 2 9 0  
J - 2 9 1  
J - 2 9 2  
J - 2 9 3  
J - 2 9 4  
J - 2 9 5  
J - 2 9 6  
J - 2 9 7  
J - 2 9 8  
J - 2 3 9  
J - 3 0 0  
J - 3 0 1  
J - 3 0 2  
J - 3 0 3  
J - 3 0 4  
J - 3 0 5  
J - 3 0 6  
J - 3 0 7  
J - 3 0 8  
J - 3 0 9  
J - 3 1 0  
J - 3 1 1  

-? 
C o n v e r g e n c e  P o i n t s  - E 3 0 0  O r i f t , '  S o u t h  1 1 5 0  F t  
C o n v e r g e n c e  P o i n t s  - € 5 2 0  D r i f t ,  S o u t h  1 7 7 5  F t  
C o n v e r g e n c e  P o i n t s  - W170 D r i f t  - 5 7 0 0  C r o s s c u t  I n t e r s e c t i o n  
C o n v e r g e n c e  P o i n t s  - W170 D r i f t ,  S o u t h  8 5 0  F t  
C o n v e r g e n c e  P o i n t s  - W170 D r i f t  - 5 1 0 0 0  C r o s s c u t  I n t e r s e c t i o n  
C o n v e r g e n c e  P o i n t s  - W170 O r i f t ,  S o u t h  1 1 5 0  F t  
C o n v e r g e n c e  P o i n t s  - N l l O O  D r i f t ,  West 1 3 4 7  F t  
C o n v e r g e n c e  P o i n t s  - N l l O O  D r i f t ,  W e s t . 1 1 5 9  F t  
C o n v e r g e n c e  P o i n t s  - N l l O O  D r i f t ,  West 9 5 1  F t  
C o n v e r g e n c e  P o i n t s  - N l l O O  D r i f t ,  West 7 8 3  F t  
C o n v e r g e n c e  P o i n t s  - N l l O O  D r i f t  - T e s t  Room 2 I n t e r s e c t i o n  
C o n v e r g e n c e  P o i n t s  - N l l O O  J r i f t ,  E a s t  80  F t  
C o n v e r g e n c e  P o i n t s  - N l l O O  D r i f t ,  E a s t  3 1 9  F t  
C o n v e r g e n c e  P o i n t s  - 1.11100 Drif t ,  E a s t  6 9 1  F t  
C o n v e r g e n c e  P o i n t s  - N l l O O  O r i f t ,  E a s t  8 4 6  F t  
C o n v e r g e n c e  P o i n t s  - N l l O O  D r i f t ,  E a s t  1 1 3 5  F t  
C o n v e r g e n c e  P o i n t s  - N l l O O  D r i f t ,  E a s t  1 5 8 2  F t  
C o n v e r g e n c e  P o i n t s  - N142O D r i f t ,  Uest 3 9 1  F t  
C o n v e r g e n c e  P o i n t s  - N 1 4 2 0  d r i f t  - T e s t  Room 2 I n t e r s e c t i o n  
C o n v e r g e n c e  P o i n t s  - N 1 4 2 0  Dri f t ,  West 2 5 8  F t  
C o n v e r g e n c e  P o i n t s  - N 1 4 2 0  Dri f t  - T e s t  Room 1 I n t e r s e c t i o n  
C o n v e r g e n c e  P o i n t s  - N 1 4 2 0  D r i f t ,  E a s t  3 0 4  F t  
C o n v e r g e n c e  P o i n t s  - N 1 4 2 0  Dri f t ,  E a s t  7 1 6 ' F t  
C o n v e r g e n c e  P o i n t s  - N 1 4 2 0  D r i f t ,  E a s t  1 1 0 6  F t  
C o n v e r g e n c e  P o i n t s  - N 1 4 2 0  D r i f t ,  E a s t  1 5 4 7  F t  
C o n v e r g e n c e  P o i n t s  - S u b s t a t i o n  2A 
C o n v e r g e n c e ' P o i n t s  - T e s t  Room 1 
C o n v e r g e n c e  P o i n t s  - T e s t  Room 2 ' 

C o n v e r g e n c e  P o i n t s  - T e s t  Room 3 
C o n v e r g e n c e  P o i n t s  - T e s t  Room 4 
C o n v e r g e n c e  P o i n t s  - Room L l ,  N o r t h  1 4 5 5  F t  
C o n v e r g e n c e  P o i n t s  - Room L 2 ,  N o r t h  1 4 5 5  F t  
C o n v e r g e n c e  P o i n t s  - 5 9 0  C r o s s c u t ,  E a s t  9 1  F t  
C o n v e r g e n c e  P o i n t s  - 1 7  F t  E a s t  o f  Haste  S h a f t  
C o n v e r g e n c e  P o i n t s  - 2 0  F t  West o f  Waste S h a f t  
C o n v e r g e n c e  P o i n t s  - 5 7 0 0  C r o s s c u t ,  East  2 0 5  F t  
C o n v e r g e n c e  P o i n t s  - S l 6 0 0  D r i f t ,  E a s t  3 1 1  F t  
C o r r v e r g e n c e  P o i n t s  - 5 1 6 0 0  D r i f t ,  E a s t  3 3 2  F t  
C o n v e r g e n c e  P o i n t s  - S l 6 0 0  D r i f t ,  E a s t  3 5 7  F t  
C o n v e r g e n c e  P o i n t s  - S 1 6 0 0  D r i f t ,  E a s t  3 8 2  F t  
C o n v e r g e n c e  P o i n t s  - 5 1 6 0 0  D r i f - t ,  E a s t  4 0 7  F t  
C o n v e r g e n c e  P o i n t s  - S 1 6 0 0  Drif t ,  E a s t  4 3 2  F t  
C o n v e r g e n c e  P o i n t s  - 5 1 6 0 0  D r i f t ,  E a s t  4 5 7  F t  
C o n v e r g e n c e  P o i n t s  - S 1 6 0 0  D r i f t ,  E a s t  4 8 2  F t  
C o n v e r g e n c e  P o i n t s  - 5 1 6 0 0  Drif t ,  E a s t  5 0 7  F t  
C o n v e r g e n c e  P o i n t s  - 5 1 4 0 0  D r i f t ,  E a s t  5 2 0  F t  
C o n v e r g e n c e  P o i n t s  - 5 1 9 5 0  5 r i f t t  E a s t  3 1 1  F t  
C o n v e r g e n c e  P o i n t s  - S 1 9 5 0  D r i f t ,  E a s t  3 3 2  F t  
C o n v e r g e n c e  P o i n t s  - S 1 9 5 0  D r i f t ,  E a s t  3 5 7  F t  
c o n v e r g e n c e  P o i n t s  - 5 1 9 5 0  D r i f t ,  E a s t  3 8 2  F t  
C o n v e r g e n c e  P o i n t s  - 5 1 9 5 0  D r i f t ,  E a s t  4 0 7  F t  
C o n v e r g e n c e  P o i n t s  - 5 1 9 5 0  D r i f t ,  E a s t  4 3 2  F t  
C o n v e r g e n c e  P o i n t s  - 3 1 9 5 0  D r i f t ,  E a s t  4 5 7  F t  
C o n v e r g e n c e  P o i n t s  - 5 1 9 5 0  D r i f t ,  E a s t  4 8 2  F t  
C o n v e r g e n c e  P o i n t s  - S 1 9 5 0  D r i f t ,  E a s t  5 0 3  F t  

-. 



- J - 3 1 2  
J-313 

J - 3 1 4  
J - 3 1 5  
J - 3 1 6  
J - 3 1 7  
J - 3 1 8  
J - 3 1 9  
J - 3 2 0  
J - 3 2 1  
J - 3 2 2  
J - 3 2 3  
J - 3 2 4  
J - 3 2 5  
J - 3 2 6  
J - 3 2 7  
J - 3 2 8  
J - 3 2 9  
J - 3 3 0  
J-331 
J - 3 3 2  
J - 3 3 3  
J - 3 3 4  
J-335 

Table J-1 (cont inued)  

C o n v e r g e n c e  P o i n t s  - 5 1 9 5 0  D r i f t ,  East 5 2 3  F t  
C o n v e r g e n c e  P o i n t s  - 5 1 9 5 0  D r i f t ,  E a s t  5 8 6  F t  

I n c l i n o m e t e r  51X- IG-00201  
I n c l i n o m e t e r  51X- IG-00202  
I n c l i n o m e t e r  5 1 X - I G - 0 0 2 0 3  
I n c l i n o m e t e r  51X- IG-00204  
I n c l i n o m e t e r  51X- IG-00205  
I n c l i n o m e t e r  5 1 X - I G - 0 0 2 0 6  
I n c l i n o m e t e r  51X- IG-00211  
I n c l i n o m e t e r  51X- IG-00212  
I n c l i n o m e t e r  51X-1;-00213 
I n c l i n o m e t e r  5 1 X - I G - 0 0 2 1 4  
I n c l i n o m e t e r  51X- IG-0 0 2 1 5  
I n c l i n o m e t e r  51X- IG-00216  
I n c l i n o m e t e r  5 1 X - I t - 0 0 2 1 7  
I n c l i n o m e t e r  51X- IG-00219  
I n c l i n o m e t e r  51X- lG-002J9  
I n c l i n o m e t e r  51X- IG-00220  
I n c l i n o m e t e r  5 1 X - I G - 0 0 2 2 1  
I n c l i n o m e t e r  5 1 X - I G - 0 0 2 2 2  
I n c l i n o m e t e r  51X- IG-00223  
I n c l i n o m e t e r  51X- IG-00224  
I n c l i n o m e t e r  51X- IG-00225  
I n c l i n o m e t e r  5 l X - I t - 0 0 2 2 6  



Table 5-2 

N 

I 

SCHEMATIC SYMBOLS FOR DATA P-OTS 

NOT TO SCALE 

P L A R . I  AT / ' I  N 

N .. 

SHAFT IN PLAN.SHOWING LOCATIONOF STRAIN GAUGE. 

N 

I0 

I VIEW NORTH 

'T 50' 

SHAFT IN PLAN, SHOWING PRESSURE CELL LOCATION. 

OPENING CROSS SECTION. SHOWING CONVERGENCE POINTS. 

OPENING CROSSSECTION. SHOWING ROCK BOLT LOCATION AND 
OEPm IN F l .  CLAT PARTING SHOWN ATJFT.  

OPENING CROSSSECTION. SHOWING EXTENSOMETER IN 
ROOF AN0 INSTRUMENT ANCHORS A. B. C. AND 0 AT 
DEPTHS 6.  10.25. AND 50 FT.. RESPECTIVELY. CLAY 
PARTING SHOWN ~r BFT. 

I 12'X 25' 1 
DRIFT INTERSECTION IN PLAN, SHOWING LOCATION 
OF DRIFT.CROSSSECTION X.X'AND DIMENSIONS 
IHEIGHTr WlOTHl OF DRIFTS. 

X 

12'x 12' 
U 
I /---- 1 12'X 25' 1 

PLAN VIEW 

TEST ROOM CROSS SECTION. SHOWING LOCATION OF 
CONVERGENCEMETER. 

TEST ROOM C~OSSSECTI~N. WOW~NG INCLINOMETER 
LOCATION AND DEPTH IN FT. POSITIVE VALUE ON PLOT 
DENOTES UPWARD MOVEMENT. 

VIEW NORTH 

TEST ROOM CROSSSECTION. SHOWlNG STTRESSMETER 
LOCATION AND DEPTH IN FT. ANHYORITE BED 
SHOWN AT 1 TO 7 FT. 



Table 5-3 

DESCRIPTION OF INSTRUMENT IDENTIFICATION 

Field Desiqnation (assigned in Bechtel contract packages) 

NO - IJX - - - 002 - 
> > > > 
> > > > 
> > > > Instrument number (01, 02, ... ) 
> > > Bechtel Drawing No. for contractors which 
> > illustrates item (37X-002, 51X-002, ... ) 

> > Notation for type of instrument 
> (PE, GE, ... ) listed below 

> General instrument location (31X. ... ) 

> > > 

> > 

> 

General instrument location: 

31 X Waste shaft 
35x Exhaust shaft 
31X C & SH shaft 
51X Drift level 

Type of 

CE 
GE 
IG 
NG 
PE 
RC 
TC 
RS 
WE 
WG 
ZE 

- instrument: 

Convergence meter 
Extensometer 
Inclinometer 
Rigid-inclusion stressmeter 
Pi ezometer 
Permanent convergence points 
Temporary convergence points 
Wall shortening points 
Pressure cell 
Rockbolt load cell 
Strain gauge 

ExarnDle Field Desiqnation 

51X-GE-00246 is a drift level (51X) extensometer (GE) which may also be 
referred to as GE-246 on figures and tables in this report. However, 
convergence points are designated by approximate shaft depth or drift station. 
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FIGURE J-3 
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F I G U R E  J-5 
PIEZOMETER 31X-PE-00205 
WASTE SHAFT - EL 2740 
PRESSURE VS. CALENDAR MONTH 
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I .  
M”TFT 

5 

XGGG 
1985 
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WASTE SHAFT - EL 2692 (CULEBRA) 
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I FIGURE J-9 
P I E l O M E T E R  3 1 X - P E - 0 0 2 0 9  
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PRESSURE VS CALENDAR MONTH 
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F I G U R E  J-10 
PIEZOMETER 31X-PE-00210 1 
WASTE SHAFT - EL 2651 
PRESSURE VS.  CALENDAR MONTH I 
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I FIGURE J-11  I 
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FIGURE J-12 
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FIGURE J-16 
PIEZOMETER 35X-PE-00204 
EXHAUST SHAFT - EL 2 7 9 4  (MAGENTA) 
PRESSURE VS. CALENDAR MONTH 
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FIGURE J-17 
PIEZOMETER 35X-PE-00205 I EXHAUST SHAFT - EL 2794 (MAGENTA)  PRESSURE vs. CALENDAR MONTH 
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PIEZOMETER 3 5 X - P E 4 0 2 0 6  
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FIGURE J-24 
PIEZOMETER 35X-PE-002 12 
EXHAUST SHAFT - EL 2688 (CULEBRA) 
PRESSURE V S .  CALENDAR MONTH 
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PIEZDMETER 35X-PE-00214 
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I CONCRElE  L I N E R  WAS PLACED JULY 1984 THROUGH NOV 2 9  1981 

PIEZOMETER 35X-PE-002 15 
EXHAUST SHAFT - EL 2641  



L L G  
1985 

NOTES 
I CONCRETE FOR KEY WAS PLACED NOV 19 IHROUGIi NOV 29. 1984 
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( F I G U R E  J-za 
PIEZOMETER 35X-PE-00216 
EXHAUST SHAFT KEY - EL 2559 
PRESSURE VS.  CALENDAR MONTH 
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I CONCRETE FUR KEY WAS PLACFIU NOV 19 THROUGH NUV 29. 1984 
FIGURE J -29 
PIEZOMETER 35X-PE-00217 
EXHAUST SHAFT KEY - EL 2 5 5 9  I PRESSURE VS. CALENDAR MONTH 
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P I E Z O M E T E R  3 5 X - P E .  00218 
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EXHAUST SHAFT K E Y  - EL 2522 
PRESSURE VS. CALENDAR MONTH 
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1 CONCRElE  FOR KEY WAS PLACED NOV 19 THROUGH NOV 29.  1984 
FIGURE J -3 2 
PIEZOMETER 35X-PE-00220 
EXHAUST SHAFT KEY - EL 2 5 2 2  
PRESSURE V S .  CALENDAR MONTH 
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FIGURE J-33 
PIEZOMETER 35X-PE-00221 
EXHAUST SHAFT KEY - EL 2522  
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F I G U R E  J -36 
P I E Z O M E T E R  37X-PE-00203 
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lFIGURET-4-F 
PIEZOMETER 37X-PE-00208 

PRESSURE V S .  CALENDAR MONTH 
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FIGURE J-43 
PIEZOMETER 37X-PE-00210 
C & SH SHAFT - EL 2608 
PRESSURE VS. CALENDAR MONTH 

i 



1982 
N O I E S  

. 

1 CONCREIL FUR K E Y  WAS PLACI:D IN A W I L  1982 
L I N S r R U M E N I  15 C l l R R E N l L Y  N O I  F U N C I I O N I N G  

'. . L 

G G x  
1984 

7 G G G  
1985 

~ 

FIGURE J -44 
PIEZOMETER 37X-PE-00211 
C k SH SHAFT KEY - EL 2 5 6 0  
PRESSURE VS. CALENDAR MONTH 
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PHESSURE VS CALENDAR MONTH 



il 

I L O N C R E l F  I O R  KFY WAS PLACFD MARCII 21 I l lHOUCll  APRII  5 1384 
2 S I Z E  Uf  t I C A V A I I O N  1 4  r l  U l A M  

~- ~~ 

FIGURE J -47 
PRESSURE CELL 31X-M-00202 
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PRESSURE VS.  CALENDAR MONTH 
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FIGURE J -56 
PRESSURE CELL 37X-UE-00205 
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I CONCRElE FOR KEY WAS PLACED I N  A P R I L  1982 
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1 F I G U R E  J -58 ______1 
UELDED S T R A I N  GAUGE 37X-ZE-00201 
C & SH SHAFT KEY - EL 2 5 5 3 . 7  

I S T R A I N  VS.  CALENDAR MONTH 
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EGURE J-60 
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4 S I Z E  OF E X C A V A l I O N  15 F T  O I A M  

J J z  
1 9 8 5  

LLL 
1986 

FIGURE J -62 
WLDED STRAIN GAUGE 37X-ZE-00205 
C & SH SHAFT KEY - EL 2 5 5 3 . 7  
STRAIN VS.  CALENDAR MONTH 

. 
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NOTES 
I CONCRETE FOR K E Y  WAS PLACED I N  A P R I L  1982. 
2 S T R A I N  S I N C E  R E A D I N G  ON APR 2 2 . 1 9 8 2 .  
J .  GAUGE I S  LOCATED 3 I N .  FROM I N N E R  FACE ON SE S I D E  OF CONCRETC K E Y  
4 S I Z E  OF E X C A V A l I O N  15 F ' l  D I A M  

1984 

F IGURE J -63 
WELDED S T R A I N  GAUGE 37X-ZE-00206  
C & SH SHAFT KEY - EL 2 5 5 3 . 7  
S T R A I N  V S .  CALENDAR MONTH 
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1 CONCREIE  FOR K E Y  WAS PLACED I N  A P R I L  1982 
2 S T R A I N  S I N C E  R E A D I N G  ON APR 2 2 . 1 9 8 2  

ba, 

W L D E D  S l R A I N  GAUGE J 7 X - Z E - 0 0 2 0 7  
C & 51~1 SI IAF  I K E Y  - E L  2 5 5 5 .  7 
S ' l R A I N  VS CALENDAR M O N l H  
~~ 

3 GAUGE I S  LOCATED 15 IN. FROM I N N E R  F A C F  ON NE S I D E  O r  CONCRETE KEY 
'4  S I Z E  OF E X C A V A ' l I O N '  15 F'r O I A M  

.. - ~ 
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1984 

I CONCRETE FOR K E Y  WAS PLACED IN APRIL 1 9 8 2  
2 S T R A I N  S I N C E  R E A D I N G  ON A P R . 2 2 . 1 9 8 2  
3 GAUGE IS  LOCA' IED 3 I N  FROM I N N E R  FACE ON NE S I D E  OF CONCRE-lE K E Y  
4 S I Z E  OF E X C A V A l I O N '  15 F T  D I A M .  
5 I N S T R U M E N I  H A S  P E R M A N E N l l Y  F A I L E D  

I FIGURE J-65 
M L O E O  STRAIN GAUGE 37X-ZE-00208 
C dr SH SHAFT KEY - EL 2 5 5 3 . 7  
STRAIN VS. CALENDAR MONTH 
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I CONCRETE FOR K E Y  WAS PLACED I N  A P R I L  1982 
2 S l R A I N  S I N C E  R E A D I N G  ON APR 2 2  l9R2 
3 GAUGE IS L O C A l E D  14 5 I N  FROM I N N E R  F A T E  ON NORlI1 S I D E  OF CONCRFTF K F Y  
4 S I Z E  OF E X C A V A l I O N  15 F T  D I A M  

1986 

r;;IGURE J -66 I 
EMBEDMENT S T R A I N  GAUGE 3 7 X - Z E - 0 0 2 0 9  I C & SH SHAFT K E Y  - EL 2 5 5 3 . 7  

_ _ _ _ ~ ~  S T R A I N  VS. CALENDAR MONTH 



I CONCRETE FOR K E Y  WAS PLACED I N  A P R I L  1982 

L S T R A I N  S I N C E  R E A D I N G  ON A P R . 2 2 . 1 9 8 2  
3 GAUGE IS L O C A r E D  3.5 I N  FROM I N N E R  FACE ON NORTH S I D E  OF CONCRETE K E Y  
4 S I Z E  OF E X C A V A l I O N  15 F l  D I A M  

a 

FIGURE J-67 
EMBEDMENT STRAIN GAUGE 37X-ZE-00210 
C & SH SHAFT KEY - EL 2 5 5 3 . 7  
STRAIN VS. CALENDAR MONTH 





7x7 
19 

N O T E S  
I C O N C R E l E  FOR K E Y  WAS P L A C F D  I N  A P R I L  1 9 8 2  
L S T R A I N  S I N C F  R E A D I N G  ON APR 2 2  1 9 8 2  
J GAUGE I S  LOCATED 3 5 I N  FROM I N N f R  F A C F  ON UEST S I D E  OF C O N C R F I F  K E Y  
4 S I Z E  OF F X C A V A r I O N  15 F T  D l A M  

F I G U R E  J -69 
EMBEDMENT S T R A I N  GAUGE 3 7 X - Z E - 0 0 2 1 2  
C & SH SHAFT KEY - EL 2 5 5 3 . 7  
S T R A I N  VS. CALENDAR MONTH 



I C O N C R E l E  FOR K E Y  WAS PLACED IN A P R I L  1982 

EMBEDMENT S T R A I N  GAUGE 37X-ZE-00213 
C & SH SHAFT K E Y  - EL 2 5 5 3 . 7  
S T R A I N  VS. CALENDAR MONTH 

2 S ' r R A I N  S 7 N C E  R E A D I N G  ON APR 2 2 .  1982 
3 GAUGE I S  LOCA.IED 14 5 I N  FROM I N N E R  FACE ON S O U T H  S I D E  OF C O N C R E l E  K E Y .  
4 S I Z E  OF E X C A V A l I O N .  15 F T  D I A M .  



1 CONCRErE FOR KEY WAS PLACED I N  A P R I L  1982 
2 S T R A I N  S I N C k  READING ON APR 22 1982 
3 GAUGE IS LOCATED 3 5 IN FROM INNER FACE ON sourii SIDF OF CONCRFTF K E Y  
4 S I Z E  OF EXCAVATION 15 F T  D I A M  

- 
FIGURE J -71 
EMBEDMENT STRAIN GAUGE 37X-ZE-00214 
C & SH SHAFT KEY - EL 2 5 5 3 . 7  
STRAIN VS.  CALENDAR MONTH 

(. 
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I .  CONCRETE FOR K E Y  WAS PLACED I N  APRIL  1982 
2 .  S ' l R A I N  S I N C E  READING ON APR 22.  1982 
3 .  GAUGE I S  L O C A r E D  1 4 . 5  I N  FROM INNER FACE ON EAST S I D E  Ot CUNCRElF: KEY 
4 S I Z E  OF EXCAVATION I S  F T  O I A M .  

FIGURE J-72 
EMBEDMENT STRAIN GAUGE 37X-ZE-00215 
C dr SH SHAFT KEY - EL 2 5 5 3 . 7  
STRAIN VS. CALENDAR MONTH 



4 C O N C R E l F  FOR K E Y  WAS PLACED IN A P R I L  1982 
2 S T R A I N  S I N C E  READING ON APR. 22.  1982 
J GAUGE I S  L O C A l L D  3 5 I N  FROM I N N E R  FACE ON E A S I  S 1 D E  OF CONCRE'FF K E Y  
4 S I Z F  O f  EXCAVA' lLON 15 F I  IIIAM 

GLx 
1 9 8 6  

F I G U R E  J -73 
EMBEDMENT S T R A I N  GAUGE J7X-ZE-002 16 
C & SH SHAFT KEY - EL 2 5 5 3 . 7  
S T R A I N  VS. CALENDAR MONTH 
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I CONCRElE FOR K E Y  WAS PLACED I N  A P R I l ~  1982  
2 S I R A I N  S I N C E  READING ON APR 2 2 .  1982.  
3 GAUGE I S  ILDCAIEO 15 I N  FROM I N N E R  F ~ A C E  ON NW S I D E  OF CONCRElE K E Y  
4 SIZE or EXCAVAIION. I S  r i  DIAM 
5 I N S I R U M E N I  I S  C U R R E N l l ~ Y  N O I  F l l N C l I O N l N G  

1 F I G U R E  J-74 -7 
WELDED S T R A I N  GAUGE 37X-ZE-00217 
C & SH SHAFT K E Y  - E L  2547 .6  ISTRAIN vs. CALENDAR MONTH 
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1983 1984 

t CONCRETE FOR K E Y  WAS PLACED I N  A P R I L  1982  
2 S T R A I N  S I N C E  READING ON APR 1 2 . 1 9 8 2  
3 GAUGF IS  L O C A I E D  3 I N  FROM INNER FACE ON NW S I D E  OF CONCRElE KEY 
4 S I Z E  OF F X C A V A r I O N  15 F r  D l A M  
5 I N S I R t I M F N r  I S  CURRENTLY N O I  F U N C r I O N I N G  
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1985 

FIGURE J-75 
WELDED STRAIN GAUGE 37X-ZE-00218 
C & SH SHAFT KEY - EL 2 5 4 7 . 6  
STRAIN VS. CALENDAR MONTH 



I 

1984 I 1983 1982 
NUOIES 

I CONCRETE FOR K E Y  WAS PLACED I N  A P R I L  1902 
L S I R A I N  S I N C t  KEAUING ON APR 2 2 ,  1902 
3 GAUGE I S  LOCATED 1 5  I N  FROM INNER FACE ON SW S I U E  OF CONCRETE K E Y  
4 S I Z E  OF EXCAVATION 15 F r  D I A M  
5 I N S T R U M C N l  MAS PERMANENlLY F A I L E U  

1985 I 1986 

EGUR E J -7 6 I 
WELDED S T R A I N  GAUGE 37X-ZE-00219 
C & . S H  SHAFT KEY - EL 2 5 4 7 . 6  I S T R A I N  VS. CALENDAR MONTH 
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I CONCRETE FOR KEY WAS PLACED I N  APHIL  19R2 
2 S I R A I N  S I N C F  HFADING ON APR 2 2 .  1'382 
3 GAUGE IS LOCAIED 3 I N  FROM INNER FACC ON SW S I D E  OF CONCRElE K E Y  
4 S I Z E ' O F  EXCAVATION 15 F I  D I A M  

F I G U R E  J -77 
WELDED.STRAIN GAUGE 37X-ZE-00220 ~ ~- ~ I C & SH SHAFT K E Y  - EL 2547.6 
S T R A I N  VS. CALENDAR MONTH 
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'or, 

I C O N C R L l L  FOR K C Y  WAS PLACED I N  A P R I L  1982 
2 .  S T R A I N  S I N C E  R E A D I N G  ON APR.  2 2 .  1982 
.I GAUGE 18 L O C A l E D  1 5  I N  FROM I N N E R  FACE ON SE S I D E  OF CONCRErE KEY 
4 S I Z E  O r  E X C A V A I I O N .  15 F 1  D I A M .  

FIGURE J -78 
WLDED STRAIN GAUGE 37X-ZE-00221, 
C & SH SHAFT KEY - EL 2 5 4 7 . 6  
STRAIN VS.  CALENDAR MONTH 



I 1983 I 1982 
NOTE5 

I CONCRETE FOR KEY WAS PLACED I N  A P R I L  1982 
2 S T R A I N  S I N C E  READING ON APR 2 2 . 1 9 8 2  

1984  

WELDED STRAIN GAUGE 37X-ZE-00222 
FIGURE J-79 

C & SH SHAFT KEY - EL 2 5 4 7 . 6  
VS. CALENDAR MONTH 

3 GAUGE I S  L O C A I L D  3 I N  FROM I N N E R  FACL ON SE S I D E  O f  CONCRETE KEY 
4 .  SIZE OF EXCAVATION: 15 F I  D I M  
5 .  I N S T R U M E N I  IS CURRENTLY N O I  F U N C T I O N I N G  
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I' C O N C R t r E  FOR K E Y  WAS P L A C E 0  I N  A P R I L  1982 
2 .  S l R A I N  S I N C E  R E A D I N G  ON N O V  1 1 .  15182 
J .  GAUGE I S  L O C A l L O  15 I N  FROM I N N L R  F A C E  ON NE SIDr OF C O N C R E r E  K L Y  
4 S I L L  O r  C X C A V A r I O N  15 F r  D I A M  
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F I G U R E  J -80 
WELDED S T R A I N  GAUGE 3 7 X - Z E - 0 0 2 2 3  
C & SH SHAFT KEY - EL 2 5 4 7 . 6  
S T R A I N  VS. CALENDAR MONTH 
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L S I H R I N  SLNCF REAUING ON 4 P R . 2 2 .  19112 
J GAUGE 15 L O C A l F D  14 5 I N  rROM INNER FACE ON NOR111 S I D E  O f  CONCRElE M Y .  
4 S I Z E  OF E X C A V A l l O N .  I S  F I  D I A M  

i ! 

FIGURE J -82 
EMBEDMENT STRAIN GAUGE 37X-ZE-00225 
C & SH SHAFT KEY - EL 2 5 4 7 . 6  
STRAIN VS.  CALENDAR MONTH 

I CONCRElE FOR K E Y  WAS PLACED I N  A P R I L  1982  
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I C O N C R E I E  FOR K E Y  WAS ?Lnr:rO I N  APRIL 1982 
2 S F R A I N  S t N C C  R C A I I I N G  ON 4Pl l  2 2 .  I 9 8 2  I F I G U R E  J-83 
J C,AUGE IS  I .OCA' lLD J 5 IN FROM INNCR r A C r  ON N O R I I I  SIDC OF C O N C R F l F  K F Y  EMBEDMENT S T R A I N  GAUGE 37X-ZE-00226 
4 S I L T  OF C X C A V A I I O N  15 l ~ l  O [ A M  C & SH SHAFT KEY - EL 2 5 4 7 . 6  

S T R A I N  VS. CALENDAR MONTH 
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2 S T R A I N  S"CE READING ON APR 2 2 . 1 9 8 2  
3 GAUGE IS  L O C A l F D  1 4  5 I N .  r R O M  I N N F H  t ~ A C E  ON U h S l  S I D F  OF CONCRf IE K E Y  
4 SIZE OF EXCAVAIION' 15 F ~ I  D I A M  
5 I N S I R U M f N I  [ S  CI IRRCNILY N U 1  F l I N C I  [ O N I N G  

, -  

F I G U R E  J-84 
EMBEDMENT S T R A I N  GAUGE 37X-ZE-00227 
C & SH SHAFT K E Y  - EL 2547.6 
S T R A I N  VS.  CALENDAR MONTH 
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t CONCRErE FOR KEY WAS Pl.ACED TN A P R I L  1982 I 
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1 
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NOTES 
I CONCRETE FOR KEY WAS PLACED I N  A P R I L  1982 
2 S T R A I N  S I N C E  READING ON APR 2 2 . 1 9 8 2  1 FIGURE J-85 I 

J 3 GAUGE IS LOCATED 3 5 I N  FROM INNER FACE ON K S T  S I D E  OF CONCRETE KEY EMBEDMENT STRAIN GAUGE 37X-ZE-00228 
4 S I Z E  OF EXCAVATION 15 F T  D I A M  C & SH SHAFT KEY - EL 2 5 4 7 . 6  

~ 

STRAIN VS. CALENDAR MONTH 
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2 S T R A I N  S I N C E  READING ON APR 2 2 , 1 9 8 2  
3 GAUGE IS LOCATED 14 5 I N  FROM I N N E R  FACE ON SOUIH S I D E  OF CONCRETE KEY 
4 S I Z E  OF EXCAVATION 15 F I  D l A M  

;r;;;r 
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NOTES 

1 FIGURE J-86 
EMBEDMENT S T R A I N  GAUGE 37X-ZE-00229  
C dr SH SHAFT KEY - EL 2 5 4 7 . 6  
S T R A I N  VS.  CALENDAR MONTH 
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I CONCRETE FOR KEY WAS PLACED I N  A P R I L  1982 

L -I -. ... 
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I .  CONCRETE FOR KEY WAS PLACED I N  A P R I L  1982 
2 S T R A I N  S I N C E  READING ON APR 22. 1982 
3 GAUGE IS LOCATED 3 5 I N  FROM INNER FACE ON SOUTH S I D E  OF CONCRETE K E Y  
4 S I Z E  OF E X C A V A l I O N  15 F T  D l A M  1 FIGURE J - 8 7  

EMBEDMENT STRAIN GAUGE 37X-ZE-00230 
C & SH SHAFT KEY - EL 2 5 4 7 . 6  
STRAIN VS.  CALENDAR MONTH 



1982 
N O T E S  

I CONCRETE FOR K E Y  WAS PLACED I N  A P R I L  1982 
2 S T R A I N  S I N C E  R E A D I N G  ON APR 2 2 . 1 9 8 2  
3 GAUGE I S  LOCATED 1 4  5 I N  FROM I N N E R  FACE ON E A S T  S I D E  OF CONCRETE K E Y  
4 SIZE OF EXCAVATION 1 5  f r  DIAM 

EMBEDMENT S T R A I N  GAUGE 3 7 X - Z E - 0 0 2 3 1  
C & SH SHAFT KEY - EL 2 5 4 7 . 6  
S T R A I N  VS.  CALENDAR MONTH 
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1982 
NOTES 

I CONCRETE FOR K E Y  WAS PLACE0 I N  A P R I L  1982 
2 S T R A I N  S I N C E  READING ON APR 2 2  1982 
3 GAUGE I S  LOCArED 3 5 I N  FROM I N N E R  FACE ON EAST S I D E  OF CONCRErE KEY 
4 S I Z E  OF EXCAVATION 15 F T  O I A M  
5 INSTRUMENT IS CURRENTLY NOT F U N C T I O N I N G  

F I G U R E  J -89 I EMBEDMENT S T R A I N  GAUGE 3 7 X - Z E - 0 0 2 3 2  
C 6r SH SHAFT KEY - EL 2 5 4 7 . 6  
S T R A I N  VS.  CALENDAR MONTH 
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I 
ELAPSED DAYS SINCE E X C A V A ~  

I RATE CALCULATED FOR M I N I M U M  I N I E R V A L S  OF .50 DAYS 
2 S I Z E  OF EXCAVATION 12  F T  X 2 5  f l  

1985 

- roo-rL 

-TO-WA 
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I0 
I ON 

1986 

F I G U R E  K - 1  
CONVERGENCE P O I N T S  
E l 4 0  D R I F T ,  SOUTH 4 6 0  F T  
CONVERGENCE RATE V S .  T I M E  S I N C E  E X C A V A T I O N  
-___. -~ 



1983 1984 1985 1986 

1 R A I E  C A L C l I L A T E D  FOR MINIMUM I N l L R V A L S  OF J O  D A Y S  
2 S I Z E  Of E X C A V A l l O N  I 2  F I  X 2 5  F T  

1080 1200 
JSIRUMENT L O C A I t O N  

I FIGURE K-2 
CONVERGENCE P O I N T S  
E l 4 0  D R I F T ,  SOUTH 550 FT 
CONVERGENCE RATE VS. T I M E  SINCE EXCAVATION _____- .___.___ ..____~. 
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NOTFS 

1983 

JbO 
F_ 

1984 1985 1986 

ROO -TO4LOOI  G 
VL WAL -TO-WALL ' 
00  i 20n 6 b O  0 

1 R A T E  CALCULATED FOR MINIMUM I N T E R V A L S  OF J O  O A Y S  
2 S I Z E  OF E X C A V A I I O N  12 F T  X 25 F T  FIGURE K-3 I 

CONVERGENCE POINTS 
E l 4 0  D R I F T ,  SOUTH 850 F T  
CONVERGENCE RATE VS.  T I M E  S I N C E  EXCAVATION 



NOTES 

1983 

O 

S I N C E  E X C A V A ~  

i 
I RATE CALCULATE0 FOR MINIMUM I N T E R V A L S  OF JO DAYS 
2 S I Z E  OF EXCAVATION I 2  F T  X 2 5  F T  

0 1080 

1986 

TO<L OOR 

TO-WALL 

00 
N S  T RUME N T L O C A ~ r  I ON 

FIGURE K-4 I 
CONVERGENCE P O I N T S  
E l 4 0  D R I F T ,  SOUTH 1150  F T  
CONVERGENCE RATE V5. T I M E  S I N C E  EXCAVATION 



1 RATE CALCULATED FOR M I N I M U M  INTERVALS OF 30 DAYS 
2 S I Z E  OF E X C A V A l I O N  12 F l  X 25 F T  FIGURE K-5 

CONVERGENCE P O I N T S  
~~ - .  .~ 

E l 4 0  D R I F T ,  SOUTH 1246 FT 
CONVERGENCE RATE VS. T I M E  S I N C E  E X C A V A T I O N  . ~ _____ I .~~ 
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NOTES 

1984 

D DAYS S I N C E  E X C A V A l  .~ ~ 

1 RATE CALCULATED FOR M I N I M U M  I N I E R V A L S  OF 30 DAYS 
2 S I Z E  OF E X C A V A I I O N  12 FT X 2 5  F l  

~ - 
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1985 

960 
I N  A l  I N S I R U N  

. .. I 
CONVERGENCE P O I N T S  
E l 4 0  D R I F T ,  SOUTH 1450 F T  
CONVERGENCE RATE V S .  T I M E  S I N C E  EXCAVATION 
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I 
I 2 4 0  

1 9 8 4  

rd::::::_ 
I ,a0 I 

ELAPSED D A Y '  

4- 
I R A T E  C A L C U L A T E D  FOR MINIMUM I N I E R V A L S  O f  JO D A Y S  
2 SIZE of EXCAVATION 1 2  f r  x 2 5  rr 

720 
S"CE E X C A V A  

3 I000 

NSTRUMENI LO(  I ON 
0 

I FIGURE K-7 I 
I CONVFRGFNCF POINTS I _ - -  

€ 1 4 0  D R I F T ,  SOUTH-1879 F T  
CONVERGENCE RATE VS TIME S I N C E  EXCAVATION 



1983 1984 1985 

0 7 2 0  0 4 0  
S I N C E  E X C A V A T I O N  A T  

I RATE CALCULAlED FOR M l N I M U M  INTERVALS OF JO D A Y S  
2 S I Z E  OF EXCAVATION I 2  F T  X 2 5  F T  

___ - 
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JSTRUMENT LOC 

in 1\20  
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4 0  

FIGURE K-8 
CONVERGENCE P O I N T S  
EO D R I F T ,  NORTH 290 F T  
CONVERGENCE RATE VS. T I M E  S I N C E  EXCAVATION - 



1983 1985 1986 1987 

NOTES 

0 0 600 720 
I D  DAYS STNCE E X C A V  

t R A T E  C A L C V L A I E D  FOR MINIMUM I N T E R V A L S  OF 30 D A Y S  
2 S I Z E  OF E X C A V A I I O N  I 2  F T  X 25  F T  

40 1560 

FIGURE K-9 
CONVERGENCE P O I N T S  

10. 
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I20 2bO 

NOTES 

1984 

D DAY 
I 720 840  I lbO 
S I N C E  E X C A V A T I O N  A T  INSFRUM 

1986 1987 

CONVERGENCE POINTS 
EO DRIFT ,  NORTH 940 FT 

- 
( --( 

I R A T E  CALCULATED FOR M I N I M U M  INTERVALS OF JO DAYS 
2 S I Z E  OF EXCAVATION I 2  F T  X 25  F T  

0 



1984 1985 1986 1987 

I 
2 k 0  

0 
I 2 0  
-1 0. 

N O T E S  
1 R A T E  C A L C U L A T E D  FOR MINIMUM INTERVALS OF JO DAYS 
2 SIZE OF E X C A V A T I O N  12 F T  X 2 5  F T  

0 1560 

FIGURE K-11 
CONVERGENCE P O I N T S  
EO DRIFT.  NORTH 1266 FT 

I0 

CONVERGENCE RATE v s .  TIME SINCE EXCAVATION J I -  ____ 
~. . . ____ 



NOTES 

~ 

1983 1984 

J 
I 

720 I 
S t N C E  E X C A V A l  

I R A T E  CALCULATED FOR M I N I M U M  INTERVALS OF JO OAYS 
2 S I Z E  OF EXCAVATION I 2  F T  X 25  F I  

1985 

9 6 0  80 
IN A T  INSTRUMFNT L r  

I FIGURE K-12 I 
CONVERGENCE P O I N T S  
E l 4 0  D R I F T .  NORTH 5 F T  
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