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ABSTRACT

The Basalt Waste solation Project developed a large-scale block test
to investigate the in situ deformational response of a basalt rock mass.
The test was designed and installed into the vertical rib (wall) of a tunnel
to examine the response of basalt both in a parallel and perpendicular mode
to the basalt columns. The salient challenge confronting the design and
development of the test was a lack of documented experience for testing into
a vertical wall. Information was available for testing in a horizontal
surface.

The major tasks involved in the implementation of this test included
flat-Jack slot drilling, instrumentation hole drilling, cable anchor hole
drilling, flat-Jack installation, monitoring instrumentation installation,
and cable anchor installation. Drilling in the closely Jointed and
fractured rock mass required extreme care to prevent unraveling of the
columnar structure and to minimize the disturbance of the section to be
tested. The adaptation of a high-strength cable anchor system to the
space limitations of the test configuration and the design and implementa-
tion of an optical deformation monitoring device capable of achieving a
measurement precision of 30 am required equal innovation. Construction of
the test facility was successfully completed on schedule in %,25 wk.

INTRODUCTION

The Basalt Waste Isolation Project, .conducted by Rockwell Hanford
Operations for the U.S. Department of Energy, is currently evaluating the
Columbia River basalts as a potential site for a commercial high-level
nuclear waste repository. A field-testing program has been instituted in
a basalt flow at the Near-Surface Test Facility on the Hanford Site as a
part of this project. The overall purpose of this program is to develop
and demonstrate the testing and analytical techniques that will allow
characterization. The characterization of the temperature- and pressure-
dependent deformational and thermal properties of the closely Jointed
basalt rock mass is in support of the design and construction of a reposi-
tory. A major component of this testing program is a large-scale block
test that has three specific objectives:

* Determine actual rock mass values, as a function of confining
stress and temperature, for deformation moduli, Poisson's ratio,
coefficient of thermal expansion, and thermal conductivity.

* Evaluate experimental techniques and instrumentation with regard
to their suitability for at-depth testing in support of the
repository design and construction.

* Evaluate the effect of structural discontinuities on the rock mass
response.
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Based on these'requirements, test development consisted of a 2-m cube
of basalt stressed in two perpendicular directions by an arrangement of
flat jacks and in the third orthogonal direction by cable anchors that
extend through the test section. The deformatlonal response and stress field
produced within the block are monitored by a variety of borehole nstrumenta-
tion positioned throughout the test section. The temperature of the rock mass
is controlled by a series of 29 electric heaters internal and external to the
isolated block.

The actual implementation of this arrangement was difficult because of
the highly discontinuous nature of the rock mass and the innovative nature
of most of the major components of the test. The optical deformation measure-
ment system, the flat-Jack system, and the cable anchor system were all designed
or adapted specifically for this application. The lack of experience forced
most of the actual construction techniques to be developed or modified in
progress. This is consistent with all aspects of the construction
program planning and organization. This learning process involved many
problems and unexpected situations that had to be overcome. The defi-
ciencies of experience were buttressed by competent planning and organi-
zation, resulting ina timely construction effort with all systems
performing as planned.

TEST DESIGN

Block Test 1 is located in the Near-Surface Test Facility in the west
wall of Tunnel 2 at its intersection with the Heater Test Tunnel (Fig. 1).
This location was chosen to provide the greatest access to the site for
drilling and other equipment. The test block was placed in the wall (as
opposed to the floor) to allow loading both parallel and perpendicular to
the vertical columnar jointing, which is the major structural feature of
the rock mass. The force for loading the block is accomplished by a system
of flat jacks and tendon-anchored hydraulic rams. Monitoring of the rock
is accomplished with several types of modified conventional rock monitoring
instruments and a specially developed electro-optical monitoring system called
the basalt deformation measurement system (BDMS).

The columnar joint set has a spacing of ".l0 to 20 cm with individual
vertical Joints being generally continuous from 1.0 to 2.5 m in length. The
second principal joint set is subhorizontal, dissecting the columns at low
angles. The spacing of this set is also 'l0 to 20 cm, but the horizontal
Joints are generally contained within an individual column structure. The
overall dimensions of the test section were selected based on the spacing of
the Joints so that the block contained a sufficient number of structural dis-
continuities to be representative of the entire rock mass.

The test block s defined by the four slots that contain the flat jacks,
as shown in Figure 2. The slots were cut to a total depth of 4.5 m, with
the front of the flat jacks recessed 1.5 m from the tunnel wall to avoid the
zone of blast damage. The additional 1.0 m behind the flat jacks was intended
to reduce the influence of end effects on the test section.
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A total of eight large flat jacks were installed around the test block
with two in each slot. Each flat Jack was 198 by 98 by 2.5 cm. The jacks
are of the split-tube design, consisting of a mild steel tube split longi-
tudinally along the inside surface with two steel plates inserted through
the slit and welded along the top and bottom contacts (Fig. 3). This
configuration was developed over more conventional designs because it tends
to produce a more uniform displacement distribution than standard edge-welded
jacks. The intent of this design is for the outer tubing to act as a hinge
upon pressurization and allow the plates to move apart in a parallel manner.
Edge-welded Jacks deform significantly more at their center than at the edge,
producing an uneven loading pattern. Other anticipated characteristics of
this flat-Jack system expected to be advantageous include:

* Increased throw of '.1.8 cm

* Increased pressure capacity due to the removal of excessive
strain from the weld area

v Ease of fabrication.

An additional unique feature of the flat-Jack system was the use of metal
forms to line the slots and contain the flat jacks. These grout boxes were
3.81 cm thick by 98 cm wide and 3.5 m deep and were constructed of sheet metal
plates tack welded together to offer minimal resistance to the deformation
of the flat jacks. The boxes, rather than the flat jacks, were grouted
directly into the slots to produce a rectangular, close-fitting form into
which the flat jacks could be placed or removed with minimal disturbance of
the remaining test setup.

The flat jacks were pressurized by a 10-hp hydraulic pump, adjusted with
manually operated pressure control valves that automatically maintainted the
desired pressure level. Stainless steel tubing was eventually utilized to
connect the pump to the flat jacks because the flexible hydraulic hose ori-
ginally installed proved unsuitable.

The system used in conjunction with the flat jacks to produce the
triaxial stress field is the cable anchor system. This system, with its
10-m free-stressing length, compensates for the strain induced in the block
by the flat-Jack loading. The eight cable anchors installed in the block
test can provide a distributed 5-MPa stress level over the test section.
This system consists of high-strength cables anchored behind the test block
and tensioned by hydraulic Jacks to produce loading in that direction. As
shown in Figure 4, each 21-m-long cable was grouted into a borehole over the
last 11 m of its length. Each cable consisted of a bundle of 12 Dyform strands,
each 15 nm in diameter. Individual strands of the tendon bundle have a yield
strength of 273 kN and an ultimate strength of 316 kN. This extrapolates to
an ultimate strength of 3,790 kN for the tendon bundle. Stressing of the
cable tendons is performed by a hydraulic doughnut Jack mounted on the tunnel
wall. The jacks have the capability to be shimmed off at a desired extension,
which allows the load to be maintained with hydraulic pressure removed. This
arrangement extends the life of the seals within the Jack and produces a con-
sistent load that does not have to be constantly monitored.
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Several types of instrumentation are used to monitor the deformation
and the stress field induced by the applied loads: borehole deformation
gauges; vibrating wire stressmeters; a multiple-position borehole extenso-
meter; deformeters installed in the flat jacks; and the principal monitoring
system, the BDMS. The BDMS is an electro-optical system developed for this
project to monitor the deformation of the center test block zone, in both
the horizontal and vertical directions, at a depth of Q2.5 m from the tunnel
wall. The BDMS has two major components, the reference light sources (targets)
installed in four boreholes within the block test section and the remote optical
system installed in front of the tunnel wall. The target is anchored in place
by seven C-type extensometer anchors over a length of ',25 cm. The light source
is brought from the flash unit outside the borehole through fiber optics and
reflected back toward the face by a parabolic mirror. This collimated light
is transmitted through three reticle slits at the front of each target. These
slits produce the three images sensed by the electro-optical periscope. Cameras
within the external apparatus detect the location of the images and a micro-
processor determines relative change in position between the target image and
the image location derived from another respective target. A total of six
measurements are performed, including the displacement in the horizontal and
vertical directions and four diagonals of the diamond formed by the four
target boreholes. Resolution of the instrument is '.l m with a precision
of 30 m. This system is further illustrated in Figure 5.

CONSTRUCTION SEQUENCE

The block test construction consisted of five major phases:

* Drilling cable anchor, heater, and instrumentation
boreholes

* Drilling flat-Jack slots

* Installing grout boxes and flat jacks

* Installing cable anchor system

* Assembling borehole instrumentation and optical
deformation measurement system.

The drilling of the boreholes for the cable anchor system and the other
instrumentation was a fairly straightforward operation, although it was.
complicated by the high borehole density. A total of 26 boreholes from EX2
(3.81-cm-) to HQ (9.63-cm-) drilling bit diameters were drilled in the 4-r
test block area (Fig. 6). Having boreholes in this close proximity required
that alignment and setup tolerances be tightly controlled to 4l/4° and 60 mm,
respectively, to prevent potential stability problems between neighboriig
locations. All holes were core drilled through the 4.5-m test section. The
remaining 16.5 m of the cable anchor boreholes were drilled with a downhole
hammer, both to increase the production rate and to provide a slightly rougher
borehole wall to improve the grout-rock bond of the anchor.

8



EXPOSED FACE
OF TEST BLOCK

QUARTZ TUBES

OPTICAL
DISPLACEMENT.
MONITORING
ASSEMBLY

RCPB305-21

0

on

FIGURE 5. Basalt Deformation Measurement System, Conceptual Arrangement.



RHO-BW-SA-286 P

0
51H15

0
51116 Sf17

0
51118

0
SH19

0
51120

5H14

J05 J06

0
SA030

5H13 J04

0
5H21

SH22

SH23

_SLOT
(TYPICAL)

0
SH24

* 0
SH03 SU02

0
s040

SH12

0

511

0
sUol

o 0

5H01 SE01

o 0

0
51105

0
51102

0
51110

0
SH25J03 A

SU83
0

5AMt 5B01

0

51109
J02 Jo

0
SH26

0
5H10

0
51107

0
6H06

0
51129

0
51128

0
51127

0
V

0
U

CABLE TENDON HOLE
EXTENSOMETER
HEATER
OPTICAL TARGET
MONITORING HOLE

A VIBRATING WIRE STRESSMETER
0 BOREHOLE DEFORMATION GAUGE

A BOREHOLE DEFORMATION GAUGE.AND
VIBRATING WIRE STRESSMETER

NOTE: EACH INSTRUMENT AND HEATER SHOWN CONTAINS A THERMOCOUPLE;
J INDICATES FLAT JACK

RCP8105-160B

FIGURE 6. Block Test Instrument Layout.

. 10



I 

RHO-BW-SA-286 P

The slot-cutting operation was a difficult and critical component
of the construction effort. The slot-cutting was enhanced by a 1-m
long slot drilled in an "L" shape prior to starting drilling of the
block test slots. It was determined that the use of a down-the-hole-
hammer mounted on an air-track boom equipped with an air-motor rotation
drive offered the best alignment control and production rate. The same
equipment supplied with a smaller diameter down-the-hole-hammer was used
for the final 16.5 m of the cable anchor holes. The core drill (Model
CP-65) was used for the heater and instrumentation holes and served as a
backup for the down-the-hole-drilling. The lower horizontal slot was
drilled and two flat Jacks were installed prior to completing the two
vertical and top horizontal slots. This was accomplished to ensure
sufficient support was given to the block during subsequent slot drilling
by applying a stabilization pressure to the jacks (0.2 MPa).

A single-slot flat-Jack test was also conducted using this arrange-
ment. Twenty-three overlapping 14-cm boreholes were required to complete
a 2-m slot. The lack of a complete confining perimeter around the bit
provided an obvious tendency to drift into the previously drilled borehole.
Equally difficult was the need to maintain the integrity of the partially
opened slot, since the closely jointed and fractured rock mass could
"funravel .

Several different drilling sequences were attempted before the
final technique was developed. This consisted of drilling boreholes on
20-cm centers across the slot and coming back to drill out the web.
This sequence reduced the amount of unraveling and enhanced cutting
removal. The drill string was susceptible to binding prior to adopting
this sequence. Alignment was maintained using 13.3-cm-outside diameter
pipes with two concave lateral grooves inserted into the adjacent
boreholes. These guides also aided in the removal of cuttings, which
was a particularly troublesome problem in the vertical slots where the
backflush of the cuttings and slippage of the lower pipe guide (due to
the weight of the downhole hammer), caused drifting and binding of the
drill string. This problem was solved by increasing the hole spacing to
22 cm and air lifting out all chips from a borehole after completion.
Overall, an average drilling rate of 1.35 /hr was achieved for the slot
cutting by the fixed price contractor.

The insta~lation of the grout boxes (flat-Jack receivers) also
presented some unusual problems. The actual grouting procedure was
quite simple, with the box being centered in the slot, all seams taped
to prevent grout intrusion, and a plywood form inserted for structural
support. The remaining volume of the slot outside the box was then
grouted using a pressure level of -0.5 MPa. A colloidal grout pump was
used for all grouting to provide consistency to the mix and increase
workability. A void was found n the upper left horizontal slot. This
was regrouted using a bleeder tube located '.1 m (3 ft) above the grout
surface, which was located at the grout surface during initial grouting.
The regrouting was successful. The plywood form was removed subsequent
to grouting. This process required elimination of voids to inhibit
overexpansion and failure of the Jack.
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The most significant problem encountered during the grouting
operation occurred after the vertical slots were cut and the boxes were
installed. The plywood forms were removed due to the lack of clearance
for the drill boom and the grout boxes were empty. The drilling of the
upper horizontal slot was under way and approximately one-half completed
when the upper box in each vertical slot collapsed away from the grout.
This was apparently due to the redistribution of stresses under the
upper slot, which caused the boxes to collapse. These boxes had to be
removed and regrouted before the flat jacks could be installed. The
installation of the flat jacks was complicated by a tolerance buildup
between the flat jacks and the grout boxes. The flat-jack/grout-box
interface was tight due to the stroke limitations of the flat jacks.
The solution of the longitudinal alignment for the length of the grout
boxes proved to be the most troublesome due to the fabrication tolerances.
A graphite lubricant used in conjunction with very high forces was
required for insertion.

The installation of the cable anchors, a fairly standard procedure,
was complicated by the fact that the 7.6-cm bundle had to be inserted
into a 9.2-cm borehole, rather than the 15-to 20-cm borehole that would
normally be used. The major concern was getting the inflatable packer,
which sealed off the grouted zone, down the hole intact. Several types
of packer material were tried, with an air hose of 6.4-mm wall thickness
finally producing the best results. The fixed price contractor installed
the tendon anchors.

The assembly of the BDMS and the installation of the borehole
instrumentation were successful. The onsite cost plus award fee con-
tractor installed the flat jacks, rock monitoring instruments, and the
BDMS. No major problems or delays were encountered. The precision
installation of instruments required a substantial (10-wk duration)
portion of the 25-wk construction effort.

CONCLUSIONS

The Block Test I construction effort, although complicated by a
number of concerns, was completed on schedule and in a satisfactory
manner. During the initial loading cycles, all systems performed as
desired, producing excellent results. Beyond the actual success of this
testing, what may be the most important outcome of the construction
effort is the experience gained, which can be applied to future tests.
For example, the drilling sequence that was eventually developed greatly
improved slot-cutting capabilities in the closely jointed basalt.
Additionally, the successful application of the cable anchor system and
the BDMS, two devices that had not been previously used in experiments
of this type, have demonstrated their viability and potential for
expanded applications.

12
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Conversely, the concerns encountered with the flat-jack/grout-box
system have indicated that these devices need further development before

they can be incorporated into future work. The capability of removing

and replacing flat Jacks during the course of a test is obviously

desirable in a complex effort. One modification that may be applied to

this system is the use of an inner box that fits into the 
existing grout

box assembly. The flat Jack will be placed in this inner box, which

will be filled with grout to completely confine the Jack. 
When this

assembly is placed in the grout box, the system will fit together

smoother and provide support to the flat Jack. Modifications to the

flat-Jack design are also being investigated to increase the pressure

capacity. Other ideas that are being considered include simplification

of the BDMS arrangement to increase its flexibility and arrangements 
to

increase the loading capacity of the cable anchor system. 
Overall, the

experience and developments gained during this block test 
operation

should greatly increase the simplicity and productivity 
of future in

situ tests of this type.
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HYDROFRACTURING TESTS CONDUCTED TO DATE

Borehole # Test # Depth to center of Basalt flow
fracture interval *

*DC-12 1 3417 Umtanum
2 3400
3 3382
4 3350
5 3323
6 3288

RRL-2 lB 3831 Umtanum
1A 3827
2B 3806.5
2A 3801
3B 3786
3A 3782
4B 3768
4A 3762

5B 3471 Grande Ronde-#7
1lA
6B

3466
3457.5

7B
1 OA
5A
8B
6A
9B
7A
10B
8A
118
9A
12A

3251.5
3247.5
3244
3234
3231
3181
3174
3106
3102
3053
3043.5
3030

3919
3900.5

Cohassett

Umtanum

McCoy Canyon

RRL-6 9
8

7
6
5

3709
3637
3624

4
3
2

1

3340.5
3336
3306

3084

Cohassett

Rocky Coulee

CohassettDC-4 2
1
3

3202
3170.5
3021

* Fracture interval is two feet in length for all tests
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TEST PLANS
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HYDRAULIC FRACTURING METHOD IN BOREHOLE RRL-2."

SD-BWI -TP-030
"TEST PLAN FOR IN SITU STRESS MEASUREMENT BY THE

HYDRAULIC FRACTURING METHOD IN BOREHOLES RRL-6 AND
DC-4."

TEST REPORTS

SD-BiI -TD-006
"SUMMARY OF BOREHOLE RRL-2 HYDRAULIC FRACTURING TEST

DATA AND DATA ANALYSIS METHODS."
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'IN SITU STRESS MEASUREMENT AT A CANDIDATE REPOSITORY

HORIZON.
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FIGURE 33. Location Map for Key Boreholes Used in
Basalt Waste Isolation Project Studies.
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TABLE 4. PHYSICAL AND MECHANICAL PROPERTIES OF INTACT COHASSETT RRL BASALT Sheet I f 

SUUNIAXIAL COMPRESSIVE BULK DENSITY YOUNG'S MODULUS POISSON'S RATIO BRAZILIAN TENSILE MODULUS OFINTRAFLOW STRUCTURE STRENGTH IStatic) (Static) STRENGTH RUPTURE

MPA g9cC GP4 dimensionless %"PA Pa

flowtop/Breccia
No. of Samples 10 26 2 2 .15mean 62.08 2.2n 31.19 .20 6.53Standard Deviation 19.10 .115 4.87 .08 1.82Range 18.70-97.60 1.92-2.47 28.34-35.23 0.14-0.25 2.65-12.1080% Confidence Interval 53.53-70.62 2.24-2.30 21.19-42.39 .048-.342 5.89-7.17 . -

Vesicular
No. of Samples 9 20 4 4 I
Mean 163.63 2.62 51.44 .29 9.99Standard Deviation 63.34 0.09 6.39 .06 1.99Range 70.13-244.38 2.45-2.77 45.02-56.13 0.21-0.33 6.25-14.4380% Confidence Interval 133.24-194.03 2.59-2.65 45.41-57.46 .228-.342 8.95-10.03

Entablature
No. of Samples 18 73 41 41 22Mean 291.6 2.84 75.60 .25 14.54 42.09Standard eviation 18.90 .214 5.83 .02 3.32Range 214.74-407.84 2.72-2.89 62.80-05.74 0.22-0.29 8.73-19.5780% Confidence Interval 285.60-297.56 2.80-2.87 74.44-76.77 .248-.254 13.60-15.48

Colonnade
no. of Samples it 62 30 30 23 2Mean 288.30 2.81 72.76-' .25 15.8 39.40Standard Deviation 38.31 .05 7.23 .02 2.36 4.4SRange 214.06-355.16 2f.64-2.68 51.78-86.67 0.20-0.28 8.27-20.62 36.25-42.5480% Confidnce Interval 2t2.08-304.53 2.81-2.82 t1.02-74.50 .246-.254 15.17-16.48 29.72-49.09

a.
?S



TABLE 4. PHYSICAL AND MECHANICAL PROPERTIES Of INTACT COIASSETT RRL BASALT sheet 2 of 2

YOuNG'S ODUlS SHEAR MDULUS BULK MULUS POISSON'S RATIO GRAIN DENSITY APPARENT POROSITY TOTAL POROSITY
INTRAML STRUCTURE (Dynamic) lDynamic (Dynamic) (Dynamic)

Ma 6Pa GPa dimensionless g/cc percent percent

Flowtop/Breccia
No. of Samples 4 4 4 4 7 26 7
Mean 43.55 17.95 26.05 .22 2.91 13.93 23.24
Standard Deviation 3.75 2.00 2.29 .06 .05 3.5 5.32
Range 31.2-57.0 12.6-23.1 15.9-35.6 0.13-0.24 2.86-3.00 9.3-25.0 16.8-29.6
80S Confidence 40.02-47.08 16.06-19.84 23.09-28.21 .16-.27 2.M-2.94 13.03-14.RS 20.16-26.32

Interval

Vesicular
no. of Samples 8 8 8 5 20 5
Mean 54.68 21.99 37.49 .24 2.92 5.07 12.02
Standard Devtation 5.19 1.53 4.85 .02 .02 1.92 1.50
Range 39.0-64.0 17.2-24.6 19.2-65.6 0.16-0.31 2.91-2.94 1.6-10.1 11.3-14.8

80 Confidence 51.97-57.38 21.03-22.94 34.95-40.02 .23-.25 2.903-2.937 4.493-5.637 10.76-13.29
Interval

Entablature
o. of Samples 64 64 64 64 19 73 20
Mean 76.09 31.00. 41.70 .24 2.92 1.60 2.85
Standard Deviation 5.67 2.84 8.17 .02 .02 .76 .79
Range 62.6-86.0 24.0-45.1 13.1-60.1 0.17-0.31 2.87-2.97 0.1-S.2 1.4-5.1

801 Confidence 756.1-769 30.54-31.46 46.39-49.01 .23-.24 2.91-2.93 1.48-1.71 2.62-3.08
Interval

Colonnade
No. of Samples 52 52 52 52 .21 62 20
Mean 74.01 29.81 48.21 .24 2.95 2.74 4.37
Standard Deviation 6.92 2.82 6.48 . .03 .03 1.45 1.47
Rane 55.1-83.3 22.6-34.4 30.4-63.8 0.15-0.30 2.89-3.01 0.1-8.9 1.7-10.1
OMe Confidence 72.78-75.24 29.31-30.32 47.06-49.36 .24-.2 2.94-2.96 2.51-2.98 3.92-4.81

Interval

4A

.N -

v ,a -
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TABLE 12. Thermal Properties of Hanford Basalts.

- GRANDE RONDE BASALT SADDLE MOUNTAINS BASALT
PROPERTY

COHASSETT FLOW UMTANUM FLOW POMONA FLOW

Heat apacity

(cal/gC)
No. of Samples 3 9 . . 26
.Lonear Regression Cp-0.183 1.95 x 10 T* Cp-0.206 + 1.4 x 10-4T* Cp=0.202 1.24 x 10-4t*
Standard Deviation
o of y about x 2.23 x 10- 0.0164 0.0153
O slope 6.17 x 10-6 2.69 x 10-5 1.54 x 10-5

Thermal Conductivity
WO/mC) rn 
No. of Samples 6 11 30

Mean ~ ~ ~ ~ ~ ~ ~~1.11.71Mean .015211 1.85 oCD
5Standard Deviation 1.1 0.478 0.38 

Range 1.32-1.74 1.27-2.46 -1.16-2.65 -

80X Confidence Interval. 1.42-1.60 1.51-1.91 1.76-1.94

Coefficient of thermal
Expansion

(pe/0C)
No. of Samples 2 9 3B
Mean 6.02 6.51 6.40
Standard Deviation 0.42 0.33 1.16
Range 5.72-6.31 5.93-7.00 4.80-8.73
80X Confidence Interval 5.11-6.92 6.36-6.67 6.16-6.64

*T Temperature (C): 20 to 200°C' *A

7



CbIAICS L0RAI0RY
UPS~.. 0ON RRL 14 CL SPECIMENS4

j. - -

am I - I- 
N H E 

SYIKMIIC ELASTIC RDPLRTIES STATIC ELASIIc FAG! or0
FROPERIIES. 

-a~~~~~~r

b ~~~*V 
or~

I.6K-- . --- 5496 3422 22.3 176.5 40.5 0.11 3- �--- J 280.33al a) Cal

3122-6A 2.76 I.38 4.1 4. 247 3022 63.1 25.? 42.4 0.25 62.06 0.27j 0 9159.35. :3160
3122-68 2.75 2.88 4.0 4.5 515 St 2106 64.5 26.5 27.6 .22-0 16..…. c

3122-lA 2.72" -- 4.5 - S0O1 3037 61.1 25.1 36.2 .22 51.54 .20 O 26438 -- -. a Col

3122-18 2.74 4. 178- 6 3031 63.2 25.? 43.0 .26 - - a 116.75- - - . Cal

123-1 2.78 2.96 3.1 16.1 534 3089 66.3 26. 44.1I .25 - - - - 16.54 - I Col

21 30-OA 2.82--- 23 -- 38IS6 3176 70. 28.4 43.9 .23 67.10 .22 27. 693.73 - I Ent

' 130-08 2.32 --- 2.2 5438 SA '3221 72.0 29.3 44.4 .23 67.64 .74 j20.7 4156.62 . - I Ent

31)5-2 2.30 2.95 2.8 5.1 5428 3177 70.1 28.3 44.8 .24 71.71 .26 0 323.20 -- - .1 Ert

3164-SA 2.54 2.6 -.-- 56 2971 65.7 25.1 56.7 .31 67.38 .23 0 365.57 - . I Ent

~~3l4-53 2.84 ~~~2.5 --- 534 3253 74.3 30.1 46.9 .24 70.38 .25 20. 7 572. -I Ent is

3164-7 2.34 .3---- 5530U 3291 75.9 30.3 47.49 .23 -- - I-- -- 18.70 - I Ent *

3164-5 2.3. .--- 2.3 --- 555 3305 75.1 30.51 5.5 .23 ....- 10.57 - -n

iS-lA. 2.35 2.594 2.1 3.1 530 330 77.0 31.1 4.8 .24 72.05 .24 , 34.5 ~678.32 - .- 3 Ett

3155-13 2.13 2.54 3.0 3.1 5674 2317 77.3 22.1 49.6 .24 4-

213S P.L6 7 .A.. 49L 03 Z2]L... 4 IL 2. . . 0 1155ID- I waes

UOTI: A A 0SF. r *C ncluded lII t sample aunber in tt in than sample "S re-gored f- the Ovarnut" sample.-

17

B*rag * lrc-4a

q I
& I A

,Svc OkO4. v V-rkTO, w
C



CURRENT WORK SUPPORTS THE NSTF PHASE I REPORT

- FS#2 Comparative Analysis

- Block Test Joint Properties

- Block Test Pretest Laboratory Testing



DATA BASE ORGANIZATION

- Geotechnical Logs

- Sample Photographs and Characterization Sheets

- Computerization

- Evaluation of Future Data Needs

a



*-

FUTURE WORK

- Implement Thermal Property Test Capability

- Core Inventory to Ascertain Available Sample Population

- Bench-Scale Joint Testing -

S

.
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NSTF OPERATING PROCEDURES

Section

002 - EMERGENCY

Procedure No:
MO-002-001 - Fire Alarm

MO-002-002 - Evacuation Alarm

020 - ADMINISTRATIVE

Procedure No:

MO-020-004
MO-020-005
MO-020-007
MO-020-008
MO-020-009
MO-020-010

- Training Records (NSTF Operations Personnel)
- Protective Clothing And Safety Equipment

- Preventive Maintenance Monitoring And Control

- Visitor Control

- Personnel Control

- NSTF Operations Log Entry

040 - FACILITY FUNCTION ALARMS

Procedure No:

MO-040-200
MO-040-201

MO-040-202
MO-040-204
MO-040-205
MO-040-206
MO-040-207

. MO-040-208

-MO-040-209
MO-040-210
MO-040-211

MO-040-212
MO-040-213

MO-040-214

- Annunciation Panel ANP-2 Alarm Procedures - General
- Full Scale Test 1 Alarm
- Full Scale Test 2 Alarm

- S/S Power XFR Switch Standby Power
- Master Shutdown By-Pass Switch-Open
- Sump Tunnel 3 Level Hi

- Sump Tunnel 3 Level Lo

- Facility Water Pressure Lo
- OP'S Trailer XFR Switch Standby Power
- Computer Alarm
- Sump Tunnel 2 Level Hi

- Sump Tunnel 2 Level Lo
- Batteries (UPS No. 1) Supplying Load
- UPS No. I XFR Switch Standby Power

W (I
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MO-040-216

MO-040-217

MO-040-218

MO-040-219

MO-040-220

MO-040-221

MO-040-222

MO-040-223

MO-040-224

MO-040-225

MO-040-226

MO-040-228

MO-040-229

MO-040-230

MO-040-231

MO-040-232

MO-040-233

M0-040-234

MO-040-235

MO-040-236

MO-040-237

MO-040-238

MO-040-239

MO-040-240

MO-040-241

MO-040-243

MO-040-244

MO-040-246

MO-040-247

MO-040-248

MO-040-249

MO-040-301

- UPS No. 1 Bus Failure

- UPS No. 2 Bus Failure

- Batteries (UPS No. 2) Supplying Load:

- UPS NO. 2 XFR Switch Standby Power

- Normal Power XFMR T Off

- Generator N. 1 System Not Ready

- Engine No. 1 Overcraink

- Engine NO. 1 Oil Pressure Lo

- Engine NO. 1 Water Temp Hi

- Generator NO. 1 Power On

- Generator No. 1 Start Batt Voltage Lo

- Engine No. 1 Fuel Lo

- Engine No. 1 Overspeed

- Normal Power XFMR T2 Off

- Computer Encl HVAC Failure

- Computer Encl Temp Hi

- Computer End Humidity Lo

- Instrument Test Rack Temp Hi

- Computer Rack Temp Hi

- Instrument End 1 HVAC Failure

- Instrument End 1 Temp Hi

- Extensometer Room Fan No Flow

- XFR.Switch ATS-1 Standby Power

- Inlet Fan XFR Switch Standby Power

- Instrument End 2 HVAC Failure

- UPS Room Fan No Flow

- UPS Room Temp Hi

- Inlet Fan #3 Reverse Low Flow

- Inlet Fan 3 Forward Low Flow

- Inlet Fan #2 Reverse Low Flow

- Inlet Fan #2 Forward Low Flow
- Annunciation Panel.ANP-3 Alarm Procedure
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055 - DATA ACQUISITION SYSTEM

Procedure NO.:
MO-055-101 - Trouble Shooting The M600 And Terminals

MO-055-201 - Orderly Shutdown Of The M600

MO-055-202 - Emergency Shutdown Of The M600
MO-055-301 - Starting The M600 After Normal Shutdown

MO-055-302 - Running Fixup On The M600 After Abnormal Shutdown
MO-055-303 - Powering Up The M600

MO-055-401 - Mounting Tape On The M600 Tape Drive

MO-055-402 - Dismounting Tape From The M600 Tape Drive
MO-055-601 - Columbia Tape Drives

060 - VENTILATION

Procedure NO.:
MO-060-001 - Air Handling Unit Operation

070 - FACILITY SUPPORT

Procedure NO.:
MO-070-002
MO-070-003
MO-070-006

MO-070-008
MO-070-009
MO-070-010
MO-070-011
MO-070-013
MO-070-015
MO-070-016
MO-070-017
MO-070-018

MO-070-019
MO-070-020

- Tunnel Vehicles And Control

- Flammable Liquids-Control In Tunnel Areas

- NSTF Area Inspection - Daily

- Water Chlorination System

- Housekeeping And Safety Inspections NSTF
- Housekeeping And Safety Inspections NSTF
- Intercommunication System Operation

- Security Control - Trailer Village, NSTF

- Extensometer Measurements

- Telescoping Work Platform Operation

- Mobile Work Platform

- Extensometer Monitoring And Adjustment

- Dewatering/Desteaming Module Operation

- Tunnel Area Inspection

Area
Area

- Weekly

- Monthly

Operational Sites

12



991 - TESTING

Procedure No.:

STP-M-991-001 - Heater Operation

STP-M-991-Obf2 - Block. TeSt No. 1

STP-f/- oo,0opo- ,Ae04g/f .- h 2,

lfkJ~potr
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(/Reviewer c

Date //p /g

Draft Rock Mechanics Data Review Checklist
(Revision No. 0, January 8, 1984)

1. Name/type, identification number, and date of test.

PkXA6 ed l . «e~ bes C. V o'C,~
-1-et-A- _<J " N N 0 Y\ !� " " "'!� . _F 11, ecl./J C, )\Qo�+ ;Z' Y e CxPP

la. What is the overall objective of the test?

(see P-K~ I cf hPPLTkcE rrorJ or 4&oc4', s-r r )Qtsu4 '

,C P S rO 0, -'(L5Ix, ) )

-Aec Li ;,, S 
-rS

lb. What specific parameters are to be determined by the test?

Q_~~~~~~~~~~~~~~~~p~~~~ I I^ Lk '-V+ C I -Si r- A1 4--sG(

1c. Is there redundancy in the test concept?
* WTLL SAMPL

WL koN L c yc1 d5 f* QkPt A:4) JoA.4; CYtiS
rfv. MVLrwrV)e' 545T1 V-TS f) r cA5-e-5

lbt~s-Z6 e eso Maso|trf>#, oxi-, W9 ,'6^4+er 'jrc
STgt RFt mdf KI

ld. What criteria were used for test site (or sample) -selection?-
2z 4- -&4 Ye tk t- KX# do" ^ -E -. *a vi~y -jt ql-

oS At e'' - JAX s0 e>, -EN'k O<A- w> 0s C,~i r- Ve+

tof c- K > 4 ( d- t Ir, -Tr4 v_. C. V64 'C-1 KS v\ $J f- L

le. How is the rock at the test site characterized?
e lC'g t ty4 I i.-A f a \sfrw vev tA- -A. Kbe

* kk ic *5 MoetLOt 5+«A~-

P�

��A vw\ 0 J

* d4olC.; wef"L I\d 0:I t<j_ tJA Roc4(wiej OxPtes5Sa a -e..f1e lt oo .5o0

lf. How was the test designed?
PT <<4r~s~eos~s4- estdtQXtn&AMt- PICA'A ,4CJV vC+ wrHt eo

' rz, -0 p \4_~ + 'iv1g. nmCens . CK NTe
tep~ ~ ~~~es' _rCI Ao Cf aV L.¢ TS -r r pocroR P eLYv b 84 A

Ig. Comments.



Reviewer Joh;,

Date i/,; /sg

2. Is the procedure documented and complete, and is it in written form?

pt~~~c&^tt1 I 5 o-0 * LIN OLs \,r\o £ -s 

pL c- Pt4 Thtc {*S ^ - * - ' 1 it ¢~t i / 
AN xJ " - I A - v' A -i I a- f 3/ I

*f opev8p¢_ct< ot ~te~ 6 >v (A-lb *g.AjkS t -

4ess pAW >> l, s iue .
2a. Is it a standard (ASTM) procedure? If yes, provide reference.

setA v~~rod c-*- *L f-' \t 0- S+C, Ac( rL t4 ATM fx e p ot r t;

olrCd' 'vAvo\ 0 .- 4 c)C

2b. If non-"standard', how was the procedure developed, reviewed,
documented, and approved? For example, COE, USBM, USBR, USGS,
NBS, or other (internal) processes.

vc~'AAkL At P--{ i I o e\ ,1tSe+ pc-<:O Q ok r o_ e4& ra. t AC. I Y

tt. t r A-- ec\ +#dti t vy \k I t¢ Y t IL, I 0 y. tk L ; c vx 6,3 % ) J+sv r l,'

c Rsttt Vk il e b ,t Vo, v\ re _ la^, s~ r><c ots
" * p t r r 1s \- 0,r,

2c. Have there been revisions and how and when were the revisions
reviewed, documented, approved, and implemented?

"I 'Al <' ett.r PP tt~ p,c+> # ^ " CAocj it A w cft
i4A c. ,. p 4. tofs Ao.f* A f"4 vVeods

2d. Coments.

Xocq\^ 4- r>LF ert ^ne v sp v c , ¢t e d td-^ d
Nv~~~~~~~~zA~~~~~~~e-\ ~ ~ ~ ~ ~ V It A~rex Q^eQ Wtt 1> ^ >

| >QS it e wk stq e r 01 f P + sd.
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3. How many of these tests have been performed?
o^e Lkc,.\ +t+_F Fo tt cvrNe

3a. According to

Cur e- t

at e- ca<C

what procedure revisions?

ps`c dtC e'soiov ic A- , Tes,4 res.Ljf-

cL JA; to sk a- r- 5; reM \j 0 f 0 .

3b. How may test results, obtained under different revisions, be
compared?

r\ ev % OVA zL 4en . C- e A - ^ -f - I - -A 

L -o 

- - - V'V...II- 

3c. How many tests are in progress and which revision is in use?
T%a e~si ve, L;tft~ ~ t t A-° * evs0

3d. How many tests are planned?
4 __+\Ai4 '4 A~t Lr 4 + Z4i" s

Va V\ - S.96 +kCer LV1 10><A,-v< rs aPPlte d.

3e. Comments.

100/MSN/84/01/17/1
3



Reviewer M w Ru--kie-,

Date 1/C /Y/ _

4. What instrumentation is used for the test?

j~~~o-4e-~~~~~~ecL ~to C
+e~~vect'by 'KIOAKe .

* M*TaR t e OtpE

* *SYv< S*~-o* rkL4 o,4 4

4a. How were the reliabilities* of the instruments specified?
O B aNS I4 Ka--% LO t\ r eco i +at, oiPe- r peudcl s o4 S

res rs+t ,A SAtot,'cE ec.54J. er chAt4.c *ur ht~*tA" utRt' a.

* f~I~ A3- ~ c~ L L~ ~ A - -p ieo4 ~ ~ c W' * S - ~ ~ r~ IC

4b, Is there a calibration system and were calibrations
systematically carried out according to approved procedure?
* ;r At4r u.s ~ejefe V't(tr sF 6o V\0 -For * e 4 vW e-(ects .
* ertb\& 1c4. i A a kC' a, ca "tt AC o- yeo o, sa

*'t' "&r5 Gkf't cre- oj oLiJ I4Pt. af & r9Sf I.A

* Ftt~~*- ~ K v\k4 Co cAecvi; cLc oUtW i 2/ \
* C{YtA v~t t> Ko. 4t tWO _ L ca l COW ~dt4. t (c _ 1- I'

4c. Are the calibrations traceable to national or industrial
standards?

cOW6rMe0f te~A cre. pretA~t o>cL ctdc otl,

4d. Comments.

1-J-+ *s tiA. t C-,',-, 0 Rkie i

cew~aopeL 4 vc* hlle ew o.rt.. -tO;+~ i^'e Q +

* Reliability is defined as the probability of an instrument to perform
a stated function under a stated environment for a stated time.
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5. What are the data collection, reduction, and presentation
techniques? -

I Al Otstt-ett C co^A-C,%JC. +b bpt bs eS;s s f of
twso ci&AA 10Zers se.ooe otv I 1p- oger 4.'st ftts f d a'- 9i. 4Va I
O~cl\ OA 4o4 , ay AS 04r'er d kt 19e(- Ioe .- bs,
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bv\ YAe cCGOAP>liC Oc eV ~

5a. How can the raw numerical data be retrieved?
Iko c&&t C v.voltt L 0l& c- otp t a"iecke

5b. How can all data reduction steps prior to data storage be
independently checked and/or duplicated? At e-S l-

'I ?G& -^- t t. IjaA o o-C-g v c ,4 'cf+e~vt54

5c. Are the data presented in a complete and clear format?
(Comment also on the utility of the presentation.)

5S L+ F C 0.,r\A pttA P r. 4t 0 , V%\-Vr4, tl.c

.tv to bt )~' ersa J e- - ' a rv-- %Al C c'O_.

6' O. 

\i IAs

5d. Are the data keyed to geological, environmental, and other
experimental conditions?

&re. ^*- t< doLu ro+ ¶pe-c;Ry cvvy sp^t
,X4 0e.ts ++AbNQO .\e- dr4e. oF 4ec4,

5e. Are the data traceable to a written procedure?

+esv ~ ~ ~ ~ T~e dvrO-g Wr h < rtr t vvts oe-

5f. Comments.
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6. What techniques are involved in analyzing and interpreting the data?

6a. What empirical techniques?
Ao e oA9r;Ij t \,Le_ L&*tcL .

6b. What analytical techniques?

- ,f f_ CL,4.+r e S'eA 1- e0_+ y.cf,_ i-s. k

+"~e/^ cxt cOv I

6c. What numerical techniques?

to ro t do-tk, 4r

~~d~~~,o~~~~r. 4~~~~4tcD vL4 (S

* -L EC

OmTO 

6d. Comments.
Ct vxck- e twA rose c',, Al,"a^
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7. What computer programs are used in collecting, reducing, storing,
presenting, and analyzing the data?
* OPz 3 _ W5QJL COr PbIledlo:) ) i - ,^ prese4A^ OL

Ad {I _y1tt I\ aeE 

7a. How are these programs verified, validated, documented, and
controlled?

C&-,, p-'A , r v ZV L*- A\let cr,, p t- r P r-O % t- 0, \^^- � ,

7b. Comments (for example, implicit assumptions, sensitivities,
other comments).
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8. What are the acceptance/rejection criteria for the test data?

tjo Act odd ev e ie< - ti sertcfs,

8a. Were these criteria established prior to test development?

8b. What is the logic behind the criteria?

/A

8c. How are the criteria implemented?
procedure, corrective action.)

N/A

(Data handling, review

o Data Handling

o Review Procedure

o Corrective Action

8d. Comments.
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9. How are deviations from established procedures documented?
iv -lo +sx o~a ho sVa C ov'N.t dev o- w L

9a. What is the cause of the deviation?

Aft0-'-'K, 01A C, Lk 1 ,w{'-L '~

9b. How are deviations considered in data reduction and/or
analyses?

ti/A

9c. Is the use of deviated data controlled? (For example, not
used withoug approval of system designer or authorized project
manager.) HA All c(P4v_ ,'5 ase . ov- &-te f 0f

i i'.

9d. Comments. (For example, equipment performance and its effect
on test validity, other comments.)
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Date )/ /s_. -I, .

.. Ir

10. General
impacts
in test
uses of

comments (such as, relationship among different tests,
on interpretation, nstrument redundancy, factors resulting
closure, accuracy of measurements, limitations, additional
data, and other miscellaneous comments).

I. 'I-Kt 4ress I' , /ea t r,' \

. . e A es+ eA0t- I^A f+o v^A- LtcoSi e- v\,v c

_ J-.t-%c.-_ -i c-,2( Le &r- Poote Is.

C,o O st vs sC bCAs ,s t e f eAt

- - ris C,-+ *eilat -- Vyol h's %J-O a~ k.
I A. -&-' L v t c- e c * 4-- 6tKv'- f cO Q'' +I a,- C Ry

5<ts~~~~~~~~~~~~~~~~~ si t,- I~ fLrt l4
C0t -tAC\ C9 .

aNI

100/MSN/84/01/ 17/1
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(9i;' Reviewer M S.

Date 1/A/ *

Draft Rock Mechanics Data Review Checklist
(Revision No. 0, January 8, 1984)

1. Name/type, identification number, and date of test.

s/N T7EJ B L 7k 7 # d
74e5' &O.eL 0_ Is- Xq ,S-.l °J¢

A10 1t . pL. L 0k 6
la. What is the overall objective of the test?

PeVtcpV4 41 #t v"-AA q T/ Ntkri4 zto 8A 7<4^

5ee P 7Jf hl _- L--11 C A*R Ct A

lb. What specific parameters are to be determined by the test?

_ Coef 7k' Cepo-J woLL o s-JK rto

ly~ ~ -,- 4-CL hF+ ce 

1c. Is there redundancy in the Zt concept? f L b + ;4A

- h4IA~ph CM-S+ ,-4 13WtS, IIP&/, Ter~b COL f/EJo B134, V,/;86)

Id. What criteria were used for-test site or-sample)selection?

N TF ;"yr{der&n ek.-

dV'koC&-C' AZc4z Axt -&-s A
le. How is the rock at the test site characterized?

- e ~&arb coro L>cr4Ae7 Q( *LM4, LO/E .

- C5 g L-4 1O4- rie+ ,-
if. How was the test designed?

w4. "-mE X~s, " 4- 131-U( 77i$
1g. UoLJ p;-4Z4 Rock h t.'r. le-cd,

Ig. Comments. 9

Lz s J14 k4d(#)

'- .



Reviewer 1MI N m j 4
Date I

2. Is the procedure documented and complete, and s it in written form?

> P- S l- Ato2 A-o -*zi a~tzt 1 rw4PL
0I - T - At I e o 

2a. o 6Is4Z- itt reference. A-av t- e

2a. Is fl a standard (ASTM) procedure? Ify ovd

it 4 _s tan S P e reference.I Aa ITf yes

2b. If non-"standard", how was the procedure developed, reviewed,
documented, and approved?- For example, COE, USBM, USBR, USGS,
NBS, or other (internal) processes.-

Co local .94 H-JVt4C I

2c. Havbe re Aef nre Aso anI how and when were he revisions
reviewed, documented,-approved,-and implemented?

eCA- Ls £40~ 4 M jvJg.

2d. Comments.

DOP-4 O 7, -1 s C,~
pr~oil, +v~. 

100/MSN/84/01/17/1
2



Reviewer A- S. &JOL V^ A;,

Date I | g&V

3. How many of these tests have been performed?

- 0e4 1
- bt'.. at~k e- ea

3a. According to what procedure revisions?

A-D

3b. How may test results,
compared?

RV. 0-0
4- 

AI_~ 4-l

obtained under different revisions, be

Awp~AAJ problo
^ Ca pe i

3c. How many tests are in progress and which revision is in use?

- i to 

3d. How many tests are planned?

3e. Comments.

100/MSN/84/01/17/1
3

J.L-L 4.'-

I .



Reviewer i1 5 V - 4,

Date 'k / & I

4. What instrumentation is used for the test?

- - B S (c ep- 1 i#- m y4G~W C1t-kCd apkcr)
- rA- s A . I .

- F a tM1- 6f & Thk, -Ov4 -X t~

4 H w rait s
4a. How were the reliabilities* of the instruments specified?

z-Clerkr4 Ckidrea4
b s tea al systmad were Scakt

#1Y 'u &).,

4b. Is there a calibration system and were calibrations
systematically carried out accordin to approved procedure?

iRlk row id P4,rL 4 v 

4c. Are the calibrations traceable to national or industrial
standards?

kyAeS~~t 44tfa 4&oA 1a

A&A 4. AaBft (dNo. 14lo-TMAM2-oI)
I A

*Jo) slok.
4d. Comments.

51 ^LOYI 4"A'4#
I A.

* ,po C eq1' ••#ZF"ikS
0 Vt- iP Soe4d 4

cJZ haAe k V Ae Pe

&ax be amute ,

_ , Dr fS

* Reliability is defined as the probability of an instrument to perform
a stated function under a stated environment for a stated time.

100/MSN/84/01/17/1
4



Reviewer

Date

5. What are the data collection, reduction, and presentation
techniques?

- oar A Z4it (S+e . A

- fN - A t~- A d~~~ ~ o/- - ft Eli,~ Two Ace rl-4 ~. Fhod s

Sa. How can the raw numerical data be retrieved?

5b. How can all data reduction steps prior to data storage be
independently checked and/or duplicated?

-~~ -1-w, CeAvt,) ~Ad p&

5c. Are the data presented in a complete and clear format?
(Comment also on the utility of the presentation.)

_ eaood~ paetce~ o-fA ce4 s

5d. -Are the data keyed to geological-, environmental,-and other
experimental conditions? --

/ - _ 4 -4 flp e _ T e I-It-

5e. Are the data traceable to a written procedure?

)S is t God,. 

5f. Comments.

100/MSN/84/01/17/1 ec.
5 5.dw '~c <2k:t; 



Reviewer S arq '_

Date l / i 8
10= ' ;1

6. What techniques are involved in analyzing and interpreting the data?

6a. What empirical techniques?

6b. What analytical techniques?

-* - YVO 134.1yA CrvA4 I)VA.l SL-IO 0 F Syres-s

�11Q��4 Pwawn40 Aft it 

6c. What numerical techniques?

- D tJ-4A-Vl

WUs Thi-
6,P-�

- Lzt -0-�w �-T
A-ls.o D=C' 01

6d. Comments. AN Sys pr

* 12 4L- , AOA YZI

12OL44AK. d&4--,

100/MSII/84/01/ 17/1

O& A tlV ,,

-14

tot&--S� L�Ild 4-, c-FkA ~ r~

kr UJ4 yi 01�

-3-
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Reviewer hi-S NdYtr)A
Date 1 Ad 

7. What computer programs are used in collecting, reducing, storing,
presenting, and analyzing the data?

- D S - 3

, 1)IK -rbe

C - Q- A S �'C't

tov--pt'4 'S-YSjC"'

7a. How are these programs verified, validated, documented, and
controlled?

) D S j-S '

- 6 p~jj 9 I l, --.->Kc k h e-'k W-O~e.'-put Oap Ca $

7b. Comments (for example, implicit assumptions, sensitivities,
other comments).

seha. Caps2

atv Z'kA

0'X, &- '�' A-47

-'--s C ;,' 5 ice-~44,~ 

IIt- 'YJ' iX'J' e0-lj� /ST-Fr

100/MSN/84/01/17/1
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Reviewer M -S ".'
It m

Date 1l/41IL*

8. What are the acceptance/rejection criteria for the test data?

-: o I f h's.- v

-ND M21 ke 4 4

8a. Were these criteria established prior to test development?

/k

8b. What is the logic behind the criteria?

8c. How are the criteria implemented?
procedure, corrective action.)

(Data handling, review

o Data Handling

° Review Procedure

° Corrective Action

8d. Comments.

of+ Le"

100/MSN/84/01/17/1
8



I .
Reviewer M - - AJ OA-jj..

Date Il f/ t(

9. How are deviations from established procedures documented?

7f'LLe-~ 4c~
01'�l

V&'g.4+cd k+

9a. What is the cause of the deviation?

- d ecL'

9b. How are deviations considered in data reduction and/or
analyses?

a ce. qO ��

9c. Is the use f deviated data controlled?
used withou -pproval of system designer
manager.) 

(For example, not
or authorized project

- - v' ts/

9d. Comments. (For example, equipment performance and i-
on test validity, other comments.)

ts effect

100/MSN/84/01/17/1
9



Reviewer &Sv A)A fAr kf.

I I -- i

Date lIL t4L

10. General
impacts
in test
uses of

comments (such as, relationship among different tests,
on interpretation, instrument redundancy, factors resulting
closure, accuracy of measurements, limitations, additional
data, and other miscellaneous comments).

Leov Spot

'w Den, Ad R~ ~ W4u j/- vj-L&*7-

- pr-51~ #0 Av4.e UglyC CaE

- Ps I Y�M�AJ�A �

- f Rt-�e��'4
'��5

- t J k

�-

'4-"4c&--�-4, 4z-

100/MSN/84/01/17/1
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.:1. 0K1 Reviewer - 5f1Ao

Date A 1 y / f#

Draft Rock Mechanics Data Review Checklist
(Revision No. 0, January 18, 1984)

1. Name/type, identification number, and date of test.

J I~d'X & 0 d 7tX 75,i- Andof 19ts o p

la. What is the overall objective of the
A~,- Cow / o dAc? - - _

-*t 'Weeh'# -t X

test? Y

16 i, - AC ig
He~-~. ' ' -/v.

I

lb. What specific parameters are to be determined by the test?

ic. Is there redundancy in the test concept? o f / c

raw-1 /6 sy~c; Cc' rpG1cKa4

slparhe- AFlw PSi -

ld. What criteria were used for test site (or sample) selection?

sit stJ/,/e s on ,/ a" of S -- no coa -cf 'c

- G/&bkw, a 4Ow A 1( pa

le. How is the rock at the test site characterized?
CUSS ft xwfzv~nZ A/2 -^ 0.10o,- c~ e121SZ1.i.. Aa

If. How was the test designed?

1g. Comments.



-*

Reviewer le��A
-. P

Date I Y 2a P

2. Is the procedure documented and complete, and is it in written form?

M 0 } fO.Af72°° "'as 4 S/ 9J%
A~f~j/c.aps A4;/4"z R ar i 46t JO X+S zpe

01; ,,r/ - 0
7;V oJ '0 aec/ e ow ,

2a. Is it a standard (ASTM) procedure? If yes, provide reference.

MO
,4srzns w srP - d A x7a A c.)

2b. If non-"standard", how was the procedure developed, reviewed,
documented, and approved? For example, COE, USBM, USBR, USGS,
NBS, or other (internal) processes. I

~.-e--- -~L I - / _ i JA-
4- fOt£ya-. Sir .#aA d eto/, tof

'e o Age Mi/,m

- ox F v 2 C~~~~x/.>2_- A ,~ ol
- ew 44a4o Ad s~tj ,.4A^J ~rp -- (I~ ,O6h 7Ad~ 0/oA

2c. Have there been revisions and how and when were the revisions
reviewed, documented, approved, and implemented?

5. a.

q l r o '0/ go d , C
4.", Y�A .44"We'wo,�r)

-4-040 Z�

2d. Comments.

e7. ata:2 re-Ca CCsn~n*Ue.- - C-- 

oesvre- 7xj 4014

pianos 

100/MSN/84/01/17/1
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Reviewer

Date

C&-P

,/xe/;YI , , .

3. How many of these tests have been performed?

-e *0z.6^ ~,j O 7c7oef /ooc4 -- ~ r haca ol/ 
fi; cow oc

3a. According to what procedure revisions?

3b. How may test results, obtained under different revisions, be
compared?

3c. How many tests are in progress and which revision is in use?

0 - A

3d. How many tests are planned?

3e.fc,* Con4ets. Sc A f ,s 4z

3e. Comments.

100/MSN/84/01/ 17/1
3
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Reviewer

Date 112s1/} s

4. What instrumentation is used for the test? - 5 i
_ 1~/ 60,C2S owaaS Six.<-

- MSfLr / ~ 
- 4-.r3,j ,s

4a. How were the reliabilities* of the instruments specified?
£3o5. - - sk4 i c fl o4 'd Xv c/ ¢ t A $s /~

o'%w ,w75f -- ?'c.,7 / 0,w e x- 

,'Y4.,,6 - -_no F, ,- &4 A f , w (~A4/)

4b. Is there a calibration system and were calibrations
systematically carried out according to approved procedure?

4c. Are the calibrations traceable to national or industrial
standards?

- 6zB~j~k z 5 -- ~A 4 / - c'e@v,~ 2 _ocJ§ x~ 

#'~i8 i;CX f

4d. Comments.

tCS~~~~ - vvo,

* Reliability is defined as the probability of an instrument to perform
a stated function under a stated environment for a stated time.

100/MSN/84/01/17/1
4
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Reviewer LcAy

Date /s y } of

5. What are the data collection,
techniques?2 O,4s col/csi

- . I .1 . a

r duction, and resentation

6coseMe -A(ej A 4 ewfAn ocJ7"4 ^ Ana

5a. How can the raw numerical data be retrieved?
6V4/j - ,oepyS se 1iaw

oa rews - M- Vo/4C sn /

-- 6,c 4ty

7 - bL 6 o,-
414-

5b. How can all data reduction steps prior to data storage be
independently checked and/or duplicated?

_ occjd/~r ,4u/ ""S ~z~> cica

5c. Are the data presented in a complete and clear format?
(Comment also on the utility of the presentation.)

cqcs -/ 'hi-~

?ia s'tC flX -- C: i- D, jo 'U'. C4V 

5d. Are the data keyed to geological, environmental, and other -
experimental conditions?

lo Ggwcsocall

5e. Are the data traceable to a written procedure?

ASon Vece;Pr

5f. Comments.

100/MSN/84/01/17/1
5



Reviewer e g

Date isf t /

6. What techniques are involved in analyzing and interpreting the data?

i E /e ae / 0 ou A not W

/']2c-' 9a Tt4 4> decetss rv f X~r sesjJ$

6a. What empirical techniques?

\ W/- zb4 ok. ,f ws ' 5 @tsa

6b. What analytical techniques? c - - "" of ""z ' l G^'

Z7o,,l eyw,o,, x 

6c. What numerical techniques?

t/52 >g<, /-1 eA44o -A 6/wevv K *F°
0,4?r ~ ~ o,-rs fearfrr

Co -SO s s s 
6d. Comments. - tw@s/tfs67" 

100/MSN/84/01/17/1
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Reviewer C2nts 0

Date / , Y

7. What computer programs are used in collecting, reducing, storing,
presenting, and analyzing the data? -

'0'0! 3 yrt A ler-A4 , j ) af ;-
I 5fxf SVeS-/-C 

,0,*-S - 3 As 4Z /02r a FV51-V t4 ,v J-01 60/) C

ed As 04- ff Jz Z,,0&rA

7a. How are these programs verified, validated, documented, and
controlled? I erezx 0 Ml e,,

- 3 Ae51 702 e- H wiP

, g,0,-0 Crat 

7b. Comments (for example, implicit assumptions, sensitivities,
other comments).

100/MSN/84/01/17/1
7



Reviewer a t _

Date /J-

8. What are the acceptance/rejection criteria for the test data?

W4-to"O" 4dz s' - - Z or# t-If

A- A17 df ,':02

8a. Were these criteria established prior to test development?
No

8b. What is the logic behind the criteria?

8c. How are the criteria implemented?
procedure, corrective action.)

(Data handling, review

o Data Handling

o Review Procedure

o Corrective Action

8d. Comments.

100/MSN/84/01/17/1
8



.

Reviewer
l

Date

9. How are deviations from established procedures documented?

d.),2 xi'e(g , . s A

9a. What is the cause of the deviation? o Dofrccuv

XCCX <2 7°aCR - - /Ae- tvog e AWt0) 
go s~~~~~c~16s he ex"Ore41

9b. How are deviations considered in data reduction and/or
analyses? A

CC*S414" .5 E

9c. Is the use of deviated data controlled?
used withoug approval of system designer
manager.)

NA

(For example, not
or authorized project

9d. Comments. (For example, equipment
on test validity, other comments.)

performance and its effect

100/MSN/84/01/17/1
9



Reviewer C &V-30
Date M 2 

10. General
impacts
in test
uses of

comments (such as, relationship among different tests,
on interpretation, instrument redundancy, factors resulting
closure, accuracy of measurements, limitations, additional
data, and other miscellaneous comments).

CA/t64iAL~~ , t J5 At#
Ccn? Ss{adS 7-V,; gA COiolrA

- ,2c4f kj1.241'd
- disc) , c'OAE4

- 1f,7+4t a/j c/-0

M 64t ~ - -
CI e a O"

G; cowV - -- sF% - go< 0,

rK~~i'S fty Acd

100/MSN/84/01/17/1
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Reviewer r 14-f/Ž1 S

Date / /g 

Draft Rock Mechanics Data Review Checklist
(Revision No. 0, January 8, 1984)

1. Name/type, identification number, and date of test.

4/ffrf ac )g I-es zs, / 2 5r £> ,

la. What is the overall objective of the test?

Pog u- '- i2t ivoG~ds c'/dtr~ ,.i-so z•~s Gs

lb. What specific parameters are to be determined by the test?

f/? 4 L7ator71 s,4'6-/~4s-ia -,pr v, :psserc

C~wovo, !r e o o' -b, s /;X 5

Ic. Is there redundancy in the test concept?

- 5,iaer 4f<- 4/ £ /V'e~irdydr< 4ev1 Ov5b 1rs

- e 4 zes Aave be ,o5 4 C41t' I se,-4/ I7O/S 4/a-?•
scV'a-~4 / dae' tr S /! e;

-Z;, A&-f. A 64.',-,4ce4 a'40a /e/Vs- ,S cc Sx,6
Id. What crit r-ia were ys d--for test site (or sample) selectio n.

- /v/6;' tts /es A} //Cs- , v .5eAC.v2' 
dy4=

_-9 rrr~iee vcL$8lVc 4/Ad 6 g~i~1S (614des 7 >vd rs-

tr . ;~ DC-d 4 f ~-~~ee-6 j04// df @ns (Ceoas*Iae CeZV) a
le. How is the rock at the tes? site characterized? / co.S~deC?

--7dae'Ay5/1 ots5 4,oel & eo c, t, sss i V/d .c6

&ek Vl t ,- w,1 / s bbP 4 e d 4 '.a hA haea . t 4K, test.

If. How was the test designed?

evo/v ead' k e/, e,- ,a ce z- -p6 y a -,
e,04bS PI ) U )O° t e'o W O'v 

44 V e Qavde ..
19. Comments.

0/Y5<; 2/ S rf 7aw *V . 9rtez
-n, -ja7e S-4 hae v e ¢4 / y b 4O1a2 -c >

r,- 077 Ad-ziri' a 5 S S dd<S4v1 > ~7 the $'Ov~e-
/-^fS~t2p* if7~ , md zIn/ 4

-£ 0 



Reviewer

Date / G /94

2. Is the procedure documented and complete, and is it in written form?

j-5 W7%y7 4-&e1 44 t-s d-S //e . eog

545 '.r aieS# S I& ge V% e Lo a / ,ccvsz-t

,~~ -re X ~s ~oc/e a~, ,4a,//o z%-e

2a. Is it a standard (ASTM) procedure? If yes, provide reference.

2b. If non-"standard!', how was the procedure developed, reviewed,
documented, and approved? For example, COE, USBM, USBR, USGS,
NBS, or other (internal) processes.

-p0 eatir ev e/v r mo/'%trac ce, & s

- r Svfn IP pYqrVede / 4 // 9S a S O4 ef t3;M P ew v 4e
a-nd cQfprold/ ptOdgs.

2c. Have there been revisions and how and when were the revisions
reviewed, documented, approved, and implemented?

Dc-4 5 9, bat 7fot)mg0 bd4 s se

W'--esfl hAd izb he d1iKYe ibea beA- rv;,aew ,or-ecs
dvL-'ld he A//y , -

2d. Comments.

Prat'6 s-ed tv, ~orwre- us 5a' i' 1//

- ~v , fbv ) pro dcua .eoc oac sA-// ,~-i z'e /

100/MSN/84/01/ 17/1
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Reviewer W g

Date

7 6'g . )? d/e, Ze*/,{

3. How many of these tests have been performed?

- -By Pfo e-U-// ' 6 ( z 5 t-* ; IR-Z -z , - R R t- 3 , D-4)

_~ gS )b& 9bt~e0 c 4 P ) G Q/ , 17 lt

3a. According to what procedure revisions?

-ejL-c L-( XC- 4 5fu, De f L O Os lea,

- Ly eba D e by S

-p_/z-, sS-ts " rCd /O e vX-* by * At "-" go- 4 o v

-i-Eb G is 9 c .r>iOo 'de'e e c

- Aev1 -2z &es iZ L&C'Xe O 4 ,,o n /q c

3b. How may test results, obtained under different revisions, be

compared?
/~P- virs 'o 5 reted r%,e s e vg b> >v cs

7- va/ r/aC6jatr f)d d44-/) a-.,?5/ ,,15

IM sp''4sc, v11*}) S S v0,sId 4 ye vC &O~ COS t e

"-S)oA vss'6e:-4se**l> WIIaf01 kaove e=W &/tn s

47 0 a s 5 'e t 4-dv tt & dia /eri-44ej d eS h

3c. How many tests are in progress and which revision is in use?

//& %e , I>r~g 11CSs

3d. How many tests are planned?

Htgrr4t fd A' cz- ,-; 1 /.m I5 ,4i /IY /1' & b 

eon eV 1 d rc 64

3e. Comnents.

1, ,, y 4 s5,4G 4ezahc-A,/epsseus

2. P/Y- 0 4/DeSi e-/bw4e&s Lual//

3 t . -re/Ae eC*7s f r h os, te a s

100/MSN0 &1 t7 * 4 4' v6/e C°1 A
IOO/MSN/84/O1/ 17/i p PA kea-24r ,-s £t-trva/ p 4s~ss'Mf



-

ReviewerR LP441nAJ.15

Date 12 1 -4

4. What instrumentation is used for the test?

Foux)n eb v

4a. How were the reliabilities* of the instruments specified?

MD9 d4~b / rehwv b ,-/ /Zy~ .- i 45-

4b. Is there a calibration system and were calibrations
systematically carried out according to approved procedure?

-P,e5rs a a, 1 ep/2raz- e'da as a SrS &e" c

wc t-A ,te _ ,; de a &s' , s Ad edrOss r 4 1 vd / V 1 e 0 F'

_ g/=LwmA &e ea /;,6p-a v% -s 6 m Py.j c^.)/iSy-Js ,o,;es & > sS

- 10resso5Ui a,-ai sa'u ers cere 4/ 4ra /1e G 0-n
9-t'L d-n a &v2CA6/eo

4c. Are the calibrations traceable to national or industrial
standards?

ve5 ~5 '1;t.d. t~emB8 

4d. Comments.
og /ew-2R -7- Wr* !SoC /o t dS #q

£4ttag a6ra ekes wa rV by /tL a c 

4A.~d go A w-- o. z. 7U S rec- d. SL w mE4 ws

/9 A/c, es I4 W4u arg4Vr- &-est7'71 Al

RzL-G a-d e-4. Tflt & 'st5 vse'/ i es ie

e45--e, rde -bC e' Iy / , tsM a-n,,4 evv e J# v- ,zz tov 6/'~-
Wv ig iAB A13 s tagz

t Reliability is defined as the probability of an instrument to perform
a stated function under a stated environment for a stated time.

100/MSN/84/01/17/1
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Reviewer le 'e2ra, kl 1%S

Date f A G IS-za

5. What are the data collection, reduction, and presentation
techniques?
-est 1,7 I-S ,~j-If a-6e 6Y dv7 A40 e~lOe l ae 

-D _ Vc &o/e, c z 7 t /3 vi'O- e-b &a K- rcdgr.
- P, t2~zi7- J'S hy Aa~ig

-pv's fi A3~ 6:74-- /g - VO/V e O>-7,4 1,e-4S'7 e Qry9s tz ro a 
5a. How can the raw numerical data be retrieved?

-e~- t-s -. a va2 ,1aZ le WK'-- c6/y

5b. How can all data reduction steps prior to data storage be
independently checked and/or duplicated?

,Fy w7, M£/yg,> 5e> : yp C S,

5c. Are the data presented in a complete and clear format?
(Cornent also on the utility of the presentation.)

cVezs. tse- , s 5a t -- e seg e ra-, -

* s4CV a, de a pe O Z sw, •a/e GA-1j et es 

5d. Are the data keyed to geological, environmental, and other
experimental conditions?

&ote <aa&aa-a/ys s Gaee /e c

5e. Are the data traceable to a written procedure?

9!! ;4 C'ZV/9 tec /e 5. 4 e Se t) .

5f. Comirents.
_f f5 e4-.5 Aa v e no -raow daoL£ as 6 vd4. T ,-r s

, ttg~dC oM v A a44- OL-e -adzngfS, a747ffove4b5> c
- 2as tegG o o f ps S s 6 5;6

100/MSN/84/01/17/1 d g s l5 AI y
A,. qegrr e a ,c 4,



Reviewer v i 2e e ys

Date 1/ Z /s

,:a;/7TA Pv;VB/r, R1 I&P

6. What techniques are involved in analyzing and interpreting the data?

n~v>4z G'n si,- s~< e'-n £1~b^ tfl A7,~y Z 9 e-ic' 

6a. What empirical techniques?

- Th1 Sz~A'wy dl tS 9Y Ay, /Rg t2;
is b as ' o- j, a/ Ga, 

6b. What analytical techniques?

C/vs - /4)4 I 0 5

6c. What numerical techniques?

6d. Comments.

- a e7 11S 1 5 el 4 e/ 

A41O~~~~~~~~~~ tZ ~~~~ ~ ls Ee-4-
j CJ A'Ye, et . JFgz£/ bg4>¢ ggo

AMWt- Wa61om vakn 4evHs -a^e4 -

100/SN/84/o1/17/1
6



Reviewer V 

Date //Z 4 _

7. What computer programs are used in collecting, reducing, storing,
presenting, and analyzing the data? -*

- s?/ A-i r~ -- a cA acra- Z°y a'd

- Ile/-,,p-, Y0CcJ7V76 £ D/SPL,' ,s q g
/ta (O O

7a. How are these programs verified, validated, documented, and
controlled?

A4:5 no& bei-i st v-y ,ydfAar-
Is ,> a /I & 4 e'rooi,)1fe, 37t

7b. Comments (for example, implicit assumptions, sensitivities,
other comments).

,Av>£r S e sssvwg As 4/ ~ f orcs e77
4011 y. 5&;We j94ro ,9f 7 4?1Zaj-Ss 04V5S;Z-6

V /we SS~ 9 r d, ,&S<S<- oS et-4e & C @ tv!S Aavd

h b s 4//ooK y. 67o -

100/MSN/84/01/17/1
7



Reviewer 2kS
Date lC a

D~~~~T tq A r v 2a'e, h/

8. What are the acceptance/rejection criteria for the test data?

f,-e /& e Cj'hrJ'- dar7e Vtv.&~ A 7 * 4-?-C 9 C e >b1c S 

£ a~ od d! g -%fe. Vs. rv-~/'e'Lc gr'ta/ A 'roL

do' 5' -a' d /e,>ig AO~tt S ,4- •z0oev -Z t' 6 ,-eSo<J'

8a. Were these criteria established prior to test development?

e'&Yi eabS ceke- -zeS+ 6 ve nop ic-e eY~,£/y

O4,eeea'

8b. What is the logic behind the criteria?

e ~~~ ~, o ~~~ 51)rr-oL, d l Apr-iIPA-

crok) a-s i 'Acc0e /a s'&;- s S rw f1,el
?AYn"4d*0 V 6 a/,dA0

8c. How are the criteria implemented? (Data handling, review
procedure, corrective action.)

7-4 rO ?A ->1 sfL t L a'

0 Data Handling

,ev C-d;/z a-' a e z& ° &e5a' 5. s

° Review Procedure

° Corrective Action

8d. Comments.
J-V4~ eC / V dt *-4 5y Se S -

rc ¢g>A dvs . 2r i mvs e ree ra- 6yf v/Ys441
tfe t -W 4 -e 4Pe- se 7 zeveo- 1/10,z le4/

100/VSN/84/O1/17/1 J 'a 2/<o 4-e. d Za-6 -ePl a ee . era,' a-ct 
bc de a-p-,aeA a k/Y.



Reviewer 2 gL14A1 '5

Date 17

9. How are deviations from established procedures documented?

m OD~-t D rs t 'tL / @2evoa-sa- e Za P4 /v;a

a-re. pro vded

9a. What is the cause of the deviation?

2 a U ze 3'f e cZ--4 l?/ / ei c~ de V1fi V $ s / 

4/ ~9be~4Ze hswj4ve &'.

9b. How are deviations considered in data reduction and/or
analyses?

1j,/o/11 / /4Kr 46s fdog Z

JL)Avg'ew"" of Al a

9c. Is the use of deviated data controlled? (For example, not

used withoug approval of system designer or authorized project
manager.)

9d. Comments. (For example, equipment performance and its effect
on test validity, other comments.)

aPe d-ew iezv a e / aseae 0 e47$ejd

tec e-~a c5 .o6c le, O 64 t10,ozg

A -i te vdedA' de g)4la'a j) C4// oI f;a/yst1 w 'efi s aIS teoe/a e vi

g~~o/tfMr de Z-- es kdW A/ 

b6 d /e a-d e ij eZo' ad 5f"- t? edCS dll

100/MSN/84/O1/17/1 tU er,'. 1Vs7±t v,'< C6 'z7 s ct-e



Reviewer

Date A

z;~~~~- P0 l;4Rte 1/RI~o

10. General comments (such as, relationship among different tests,

impacts on interpretation, instrument redundancy, factors resulting

in test closure, accuracy of measurements, limitations, additional

uses of data, and other miscellaneous comments).

1. '/ydro4 eit/ r , 4v~e sVstsozi ?

xL ,wee/vs~c £y (rati£OO 5&fi zdc )gAac<

V1X/' ( re. g 'La /r / bi O/ey Zi//ftAw) / t

$L/'C- l/e/ --ZA/ "O tl e,/ drA-7Le st. O r a ss

Ve a-a £v>7 /e ,> be ltlle-3 da b 4'1,ece
e, - '4a , t2a etslz's- eeviwi

a --- ; u ds~-,s re e afale- Asm A Ydro0 w a -

f~rsco~v 
{e We /,~ ,~ Xs -s ee te-An 61 ' e.'e7 -

Ci) vSiSi'ns UJ ,i f'mfl 5n C/ J/ trd u4Zf/b1 7 vesg4)

ivc4;SX eVh'6b-%1i i oai ee bee-i a-n awr &e;op-s 

,ffi,>~AC n 3 udve0~e~ B t~s* -?d'Lne_ ->6aA 'Yed. •o - -

3. aWydr/r ad'r lv17 t use IhZ2P Aas beebi 4" evo/v

pr&ceS t ey Lj' Zneiewe>.~

f- O' C); e,4/1 C9 eav, r a-t Oe 
?e1 

/ a

by et eovnpk •e st'/wAcs vt tee /eav+ o7choa ,

>ephJ 4a/ fje rod areez ote b46x z ~&veooc - -eowu

100/MSN/84/01/17/1 *0: 6e tad'~&e zy z ti 5; 5/-s2ec,4 ' ie1<,)JS.
10
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9/{ Reviewer

Date

r~ 13 .1 p e4

/ - 11" Li- 

Draft Rock Mechanics Data Review Checklist
(Revision No. 0, January 8, 1984)

1. Name/type, identification number, and date of test.

dr~v / /gz LXov - S)'/ere ,J / rf>;tee/ J 4~#J ,fS2'/1feF'

la. What is the overall objective of the test?

02 6) e X, i jre I 5 lft/e

lb. What specific parameters are to be determined by the test?

1c. Is there redundancy in the test concept?

Ye g; {fex~ /sX ao7v/j4 us z.
al/o ~ . l X - et e fv ro4 / e tz ve e- tC 4 -1a

ld. What criteria were used for test site (or sample) selection?

Co /re /,I Syd//i 4 L 4Y r V: / J ,4/ 4 Pt X, "

le. How is the rock at the test site characterized?

jeo/PJ/ 'f fO

'/.- " / 're- e /' �' 'V

If. How was the test designed?

. e/ a / / l r , q1 4 , f Z ' ? 4

1q. Comments.

/?v f / /'e-Ox'

,o, /



-

Reviewer J ee4
Date /- L/-gG75

2. Is the procedure documented and complete, and is it in written form?

ALea~e A~~ 4it4,4/4/g 

2a. Is it a standard (ASTM) procedure? If yes, provide reference.

/V.

2b. If non-"standard", how was the procedure developed, reviewed,
documented, and approved? For example, COE, USBM, USBR, USGS,
NBS, or other (internal) processes.

2c. Have there been revisions and how and when were the revisions
reviewed, documented, approved, and implemented?

%a4T 4541 UMn l 4s4;-n,'v1,

2d. Comments.

100/MSN/84/01/ 17/1
2



Reviewer J U < e 1 e 

Date Ja4. 2C (?/y

3. How many of these tests have been performed?

3a. According to what procedure revisions?

3b. How may test results, obtained under different revisions, be
compared?

EW~~~~~~~~/5 ae t, ej O tt /5

3c. How many tests are in progress and which revision is in use?

3d. How many tests are planned?

3e. Comments.

100/MSN/84/01/17/1
3



Reviewer J X - 24enei

Date <rev 2V -/111Y

4. What instrumentation is used for the test?

4a. How were the reliabilities* of the instruments specified?

4b. Is there a calibration system and were calibrations
systematically carried out according to approved procedure?

I
1~ /0 / ~ . A

~~4M~~z~~l~eA/"0
tY~474 caZec4-

4e~~~~~~~~n ~ ~
''con a Ho;

4c. Are the cal
standards?

ibrations traceable to national or industrial

YeA.
i

4d. Comments.

* Reliability is defined as the probability of an instrument to perform
stated unction under a stated environment for a stated time.

100/MSN/84/01/17/1
4



Reviewer J 4e-Ove4

Date Jaw. 2 - {III
.

5. What'are the data collection, reduction, and presentation
techniques?

(fS z4 / f re e-oralev t1 Af h J do / a1-Y r/ f .

5a. How can the raw numerical data be retrieved?

1'31y p, -,J F1 -~ act f-(- /O / C "/ctX,/, fres /

tlfYY3 kne.¢, M,At- X, /0WoZoat A / /Z ,W &,,,D ow I 

5b. How can all data reduction steps prior to data storage be
independently checked and/or duplicated?

A 4 // r,'/,i'ia 4etJ X (e, J 4 I/ ewz1 / -; 
4/

5c. Are the data presented in a complete and clear format?
(Comment also on the utility of the presentation.)

Vei. 4 4 d b 'Q hJG'w e / r#. e/

i

5d. Are the data keyed to geological, environmental, and other
experimental conditions? / , /

,ad- // a/y/' /, 17eeck
tvfK / A er/5 rr 6 4o '4'

Se.' Are the data traceable to a written procedure?

, �,71 // . tree / 'Ol AjV, e.- A, f.

5f. Comments.

100/MSN/84/01/17/1
5



Reviewer J. a e.e4

Date J4. C / /I C/

6. What techniques are involved in analyzing and interpreting the data?

6a. What empirical techniques?

ARGO e

6b. What analytical techniques?

.01ert A' I d6
4 r-A1 

,4 C K

6c. What numerical techniques?

t

6d. Comments.

100/MSN/84/01/17/1
6



Reviewer J. a aes4

Date J 2 , (f/(/

7. What computer programs are used in collecting,
presenting, and analyzing the data?

reducing, storing,

. X' 21r- 4,-" AJ~'d rr7 IO/
/ or'bdJ ,I ,O #/7f0'e

4 o/ 4 IA4Jh ALAS a' 1A

7a. How are these programs verified,
controlled?

validated, documented, and

,& of rv a / /o,.f e,,/& 0b4 /6e , {W 

7b. Comments (for example,
other comments).

2}/ /#.2e0 {/f/e

#{2 (RA

implicit assumptions, sensitivities,

40 n , # ,re oe/' q 4'0'
E" /

100/MSN/84/01/17/1
7



Reviewer J I? e e4 

Date J 4 . 2$' ( i/

8. What are the acceptance/rejection criteria for the test data?

J, 4>ge/ i/ yer'ior -zzzr (oysv(Jod 

enytc lel 17v7/ ^C e~ /

8a. Were these criteria established prior to test development?

8b. What is the logic behind the criteria?

8c. How are the criteria implemented? (Data handling, review
procedure, corrective action.)

t~
0 Data Handling

Ro 044v 2S ,/,yG I AX-( .
° Review Procedure

SV Cel 'O J & k

o Corrective Action

1/o! / oJs '

¢n/7 c "r n ,4/ { < ;te * / 1 / ,

&,; Ck X r ,X- /, 1 & 

8d. Comments.

100/MSN/84/01/17/1
8



Reviewer J. 9 ewep
Date Jerk Y - II e L

9. How are deviations from established procedures documented?

l /a; / '7 r, o/t l Z, o k4, ewo S,f At/ r9/ le, oi c - - •

9a. What is the cause of the deviation?

/I ,n.jn.,f.; ,fiI l o/ S/I 1,, ef', o &14,,

leJ/ P a re 01J1'er S

9b. How are deviations considered in data reduction and/or
analyses?

'I

A/I/eI'4

{ Zr~~~re~~.. seS r, j'a$f / At/ .nf/

A e O' /r A 'X f-

I ' f 

9c. Is the use of deviated data controlled?
used withoug approval of system designer
manager.)

(For example, not
or authorized project

Y� r le '" .4 J , �'q e A- / J 'Plrala. V."/a/J

9d. Comments. (For example, equipment performance and its effect
on test validity, other comments.)

100/MSN/84/01/17/1
9
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irtprograms are used in co'
and analyzing the data?

al-e 're f X

e these programs verified,
lied?

L / / iie

Ilecting, red-
. riq, storing,

/tg~~r / 9 dJ n ) J o / / '' e,,-Ca l/ "1
f7 df

7y

q et jo 4 /'b

validatad, f ,:I.ented, and, w ..wB W

04/
. - P- 4

4 �, / --t /-- /, 4--I-

/Z- / / "11,4.

ts (for example, implicit assumptions, -

comments).

' /-z'7t2/I'l / / It f,# r7

r 6t le.-

,ersitivi ties,

4 rJ q /

I

/C- C �,Ie -ra //
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Reviewer V

Date ')P~e

Draft Rock Mechanics Data Review Checklist Cl*4._ Grow).
(Revision No. 0, January 8, 1984) _____SW__.

1. flame/type, identification number, and date of test.

F A4Q god~ iASL 1Is~ t4^i, m u 4 ~~

1a. What is the overall objective of the test?

--I k m l, 1

4 k "'tVx '

lb. What specific parameters are to be determined by the test?

Ic. Is there redundancy in the test concept?

*~~ R~ _L6ke , H g

ld. What criteria were used for test site (or sample) selection?

{{ p AA4 \ HJ* P* Be tAn
le. How is the rock at the test site characterized?

~ A

if. How was the test designed?

L9L ~ feyvelgfl ( z O 

1g. Comments.

By w_ hA ins Ax go

he |r* 1 a( Cay k~21 -vX 4 1



Reviewer 

Date

2. Is the procedure documented and complete, and is it in written form?

ha Sk F( * 

2a. Is it a standard (ASTM) procedure? If yes, provide reference.

N9o

2b. If non-"standard", how was the procedure developed, reviewed,
documented, and approved?- For example, COE, USBM, USBR, USGS,
NBS, or other (internal) processes.

*Ae_.Ag

2c. Have there been revisions and how and when were the revisions
reviewed, documented, approved, and implemented?

2d. Coments.

100/MSN/84/01/ 17/1
2



Reviewer

Date
v 1w -

3. How many of these tests have been performed?

3a. According to what procedure revisions?

1r+ pjn~

3b. How may test results, obtained under different revisions, be
compared?

Nr PI.4 

3c. How many tests are in progress and which

,& t4 RCA 6 c

revision is in use?

a" H~ or I n~

~~~~4; v.; ~ 

3d. How many tests are planned?

jqv"'t V h t s ,k M E r1 Trq 5P)

3e. Comments.

100/MSN/84/01/ 17/1
3



Reviewer V 

Date la2.f|8

4. What instrumentation is used for the test?

A~~~~~~~~~~~, I + all (

, - lot nd(-"

~~~~~- -

4a. How were the reliabilities* of the instruments specified?

(4 kI - foOI 0 - ,- oL J b 

4b. Is there a calibration system and were calibrations
systematically carried out according to approved procedure?

YeA - It.' ' J 0 -k /

4c. Are the calibrations traceable to national or industrial
standards?

4d. Comments.

A , V^iP

I7 A d Ot)

go-^ ftA L.-,+e

O~~~~~~~~~~~~~~~~~~~~~~~~~~~~~fa

* Reliability is defined as the probability of an instrument to perform
a stated function under a stated environment for a stated time.

1OO/MSN/84/01/17/1
4



Reviewer

Date 6

5. What are the data collection, reduction, and presentation
techniques?

Ah -B&W-S r -3P h. kot/ : C .PI

Sa. How can the raw numerical data be retrieved? A ds 

X row Aft Go X So-g

5b. How can all data reduction steps prior to data storage be
independently checked and/or duplicated?

ca ff I-rc ) & L r-* -

5c. Are the data presented in a complete and clear format? i tk ,
(Comment also on the utility of the presentation.)

5d. Are the data keyed to geological, environmental, and other
experimental conditions?

5e. Are the data traceable to a written procedure?

5f Com- vments 4.

Sf. Comments.

100/MSN/84/01/ 17/1
5



Reviewer

Date

V -*

I I

6. What techniques are involved in analyzing and interpreting the data?

v, ~'-d-~ -~VA-~ rwa(-dJ .
6* Wat 4 ch ue? V

6a. What empirical' techniques?

i ,% ~ *,,

d&W~ ~

Th ran Ala& .kai - X Ha 

6b. What analytical techniques?

A .

6c. What numerical techniques?

6d. Comments.

100/MSN/84/01/17/1
6



Reviewer V 

Date | 1 P

7. What computer programs are used in collecting, reducing, storing,
presenting, and analyzing the data? -

De-t1\~V- fi L t,

7a. How are these programs verified, validated, documented, and
controlled?

%,, � T - 3.102)AS-1- P

( w . ckv 0 _ k A N S I 0 A.c ( s,c kA ' 4 * s , @~~~~~~~~-I,

7b. Corrnents (for example, implicit assumptions, sensitivities,
other comments).

INI ,, r cfvTk , 1kA 'rzt v t

I~~
.'� '�� ' 3)prl"-%SW C-L -

100/MSNi/84/01/17/1
7



Reviewer V7

Date /1|y

8. What are the acceptance/rejection criteria for the test data?

'$ * tt3( A- Aft ' o~~~~~~~~~~~~~~~~~~~~~~kno e ~~~~~~~~is s .' 

8a. Were these criteria established prior to test development?

V .

8b. What is the logic behind the criteria?

8c. How are the criteria implemented? (Data handling, review
procedure, corrective action.)

o Data Handling

° Review Procedure

° Corrective Action

8d. Comments.

1 00/MASN/84/01/17/1
8



Reviewer 10'

Date fI 4 [A

9. How are deviations from established procedures documented?

pjyL- X'-J �7 -

9a. What is the cause of the deviation?

pQ( Ecu, k,46 At -r 9 -M

9b. How are deviations considered in data reduction and/or
analyses? -

&J"to~.

ri N--' �f� 0'�

U11-A- w' ~L*J ~ JA1V ? 9.

9c. Is the use of deviated data controlled? (For example,
used withoug approval of system designer or authorized
manager.)

not
project

9d. Comments. (For example, equipment performance and its effect
on test validity, other comments.)

100/MSN/84/O1/17/1
9



;i' Reviewer K.. :fZ

Date I

Draft Rock Mechanics Data Review Checklist
(Revision No. 0, January 8, 1984)

1. Name/type, identification number, and date of test.

la. What is the overall objectve of the test?

rA X a a .ZAI-~

Al,~ vd , H o- fiQMf 
lb. What specific parameters are to be determined by the test?

* .

1c. Is there redundancy in the test concept?

V/eA. T~stA /ALq d-Lo 95 tzc aS ' A ck &9

Id. What criteria were used for test site (or sample) selection?

Pp&~t )-& cCef 7e d -

le. How is the rock at the test site characterized?

if. How was the test designed?

1g. Comments.

i~z~ ,t d A" z' , A, -'j



Reviewer

Date

2. Is the procedure documented and complete, and is it in written form?

.ye s, -M Se ) LPts+

2a. Is it a standard (ASTM) procedure?

SC:&

If yes, provide reference.

2b. If non-"standard", how was the procedure developed, reviewed,
documented, and approved? For example, COE, USBM, USBR, USGS,
NBS, or other (internal) processes.

c r cd)
,5F I _S e--AAaCz bt

. .

U V

2c. Have there been revisions and how and when were the revisions
reviewed, documented, approved, and implemented?

2d. Comments.

100/MSN/84/01/ 17/1
2

._ .



Reviewer

Date , /' /914
I /

3. How many of these tests have been performed?

X, .

3a. According to what procedure revisions?

,VAI

3b. How may test results, obtained under different
compared? ,.

revisions, be

N /t i .

.. .

3c. How many tests are in progress and which revision is in use?

'd ez ,
6d / m"o& fchic tat rt ,OWd)

3d. How many tests are planned?

NO 
I t /\J /

3e. Comments.

1Q0/MSN/84/01/17/1
3

-I_'M



Reviewer

Date

4. What instrumentation is used for the test?

-Fc ̀ - 3Dy6 IZ A
F Y~~~e 2-~--

VAec

/4-)t A TC E, -h'.

4a. How were the reliabilities* of the instruments specified?

I---/ ),t g3
�

C^q -

LA ) -r

Ht9v-,oc'- O OA 0 

4b. Is there a calibration system and were calibrations
systematically carried ut according to approved procedure?

,. .

4c. Are the calibrations traceable to national or industrial
standards?

4d. Comments.

-

e eOKc4 c Be A-4- oke C

e~~i2L ( c bts a) chwa>;
*~~I 'faI as Ce:6 cx- Cr;;^a

('3~ta -tA CZe-L &%--A &&k

* Reliability is defined as the probability of an instrument to perform
a stated function under a stated environment for a stated time.

100/MSN/84/01/17/1
4
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Reviewer

Date

5. What are the data collection, reduction, and presentation
techniques?

( ~/ J' ,,A C Co/
eACk cR h

* J _ cL p4 ,idJ / t- c4--edhld

5a. How can the raw numerical data be retrieved?

CIO _

Us�A }- ~e>2"' Voc1ft1 f,4OO7/1~LC-

5b. How can all data reduction steps prior to data storage be
independently checked and/or duplicated?

e,=4o fecal epi go~- em4-i.4

I ,.

5c. Are the data presented in a complete and clea; format?
(Comment also on the utility of the presentation.)

Ya a 0 V

5d. Are the data
experimental

(ire-C' 

keyed to geological, environmental and other
conditions?

5e. Are the data traceable to a written procedure?

yes.

5f. Comments.

100/MSN/84/01/17/1
5



Reviewer

Date

6. What techniques are involved in analyzing and interpreting.the data?

tee 7 / e Z 9

6a. What empirical techniques?

,f, �-
fri 2 -,eiax/4 p

6b. What analytical techniques?

_>/51 Z,<i ~'fC10" & 3'nII

.. .

6c. What numerical techniques?

e/et. v �1tZ ft
dte4t- CZ

-6d. Comments.

100/MSN/84/01/17/1

.

6

E



-
6

Reviewer

Date / U 

I

7. What computer programs are used in collecting, reducing, storing,
presenting, and analyzing the data?
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7a. How are these programs verified, validated, documented, and
controlled?
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7b. Comnents (for example, lmpl cit assumptions, sensitivities,
other comments).
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8. What are the acceptance/rejection criteria for the test data?
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8a-. Were these criteria established prior to test development?
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8b. What s the logic behind the criteria?

. .

8c. How are the criteria implemented?
procedure, corrective action.)

(Data handling, review
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a Review Procedure

° Corrective Action
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8d. Comments.
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9. How are deviations from established procedures documented?

parBak cdue AV'x's

9a. What is the cause of the deviation?

9b. How are deviations considered in data reduction and/or
analyses?

TV i 'a h ~~7Ke, B c o

-_4 act up. c~v h S 

9c. Is the use of deviated data controlled? (For example, not
used withoul approval of system designer or authorized project
manager.)

>'er

9d. Comments. (For example, equipment performance and its effect
on test validity, other comments.)
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10. General
impacts
in test
uses of

comments (such as, relationship among different tests,
on nterpretation, instrument redundancy, factors resulting
closure, accuracy of measurements, limitations, additional
data, and other miscellaneous comments).
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