Reconstruction of
Room D Closure History

Benjamin Reedlunn
Computational Solid Mechanics
Sandia National Laboratories

andia National Laboratories is a multi-program laboratory managed and operated by Sandia Corporation, a wholly owned subsidiary of Lockheed Martin

U.S. DEPARTMENT OF V' VAT <)
ENERGY #VAYOA s
e e Corporation, for the U.S. Department of Energy’s National Nuclear Security Administration under contract DE-AC04-94AL85000. SAND NO. 2011-XXXXP




Sandia
Laboratories

Background




Room B and D ) jge,

] [1 [1 [] H H 0.46 m
‘ I r X @)
E E E E
. s A A 55m
] — -1 933m l
Room B Room D ~ -
e—— 55 m —»

Li 85.3m 4—1-7 36.0 m 4—117 85.3m 4" Section E-E

Plan View




Confusion about Room B and Room D Closure () &,

Sandia Joint Project Il
0.8
1200 — o . -
Room B and Room D closure history 0.7 ¢ noem s e
000 Room B vertical closure data e Room B: conv-hor o
1000 - 000 Room B herizontal closure data e Room D: conv-vert o
asaRoom D vertical cllnsure dlatéaa 06 ' .o'
iz ta )
T%:ﬁﬂ&?;::ﬁ: closure e Room D: conv-hor ..0
800 - K
= Roof failures — 05 P
: : -
~ a]
3 S
o
g | ST e
c 1r - F - &= 8 r'S *
WWW‘““
0 P ] j
0 200 400 600 800 1000 1200 1400 1600
0 200 400 600 800 1000 1200 1400 1600

Time (days)
time [d]

Munson, D. 1997. Constitutive model of creep in rock salt applied
to underground room closure. International Journal of Rock Hampel, A., March 2016, Personal Communication

Mechanics and Mining Sciences. 34 (2) pg. 233-247




Potential Source of Confusion =
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Reconstruction Process




Handwritten Data Sheets

= Digital records of closure
were not found

= Room D handwritten data
sheets were located
= 545 pages painstakingly
digitized by Laurie Williams
= Qutliers identified
= Numerous shifts explained

= Still searching for Room B
data sheets
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Splicing

Kelvin-Voigt & Dashpot
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Station -1.4 m Horizontal Closure =
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Compare Stations: Horizontal Closure

50 Pass 1 Pass 2 Pass 3 Pass 4
o 11 /1] station9.4m
-1.4m
-16.4m
35 40
0.10
0.08 - .G:!"’
n
(m)
0.06 -
0.04 -
0.02 e e Station9.4m
‘1| e e Station -1.4m
e " i e e Station -16.4m
0.00 N _ : | R — :
0 5 10 15 20 25 30 35 40




Compare Stations: Vertical Closure =
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Compare Stations: Horizontal Closure =
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Compare Against Legacy Constructions =
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Summary ) s

= Confusion regarding Room B vs. Room D closure appears to
be due to:
= Closure gage results reported with multiple definitions of t = 0
= Closure measurements published in separate reports and out of order

= Uncertainty associated with mining out Room D closure
stations is roughly == 5 % of nominal closure after 8 years.

= All three Room D closure stations recorded fairly similar
closures, indicating that plane strain is a reasonable
assumption.

= Room D reconstructed closure measurements match original
constructions within = 5 % after 4 years of closure.
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