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JARLSBERG Instrumentation Summary

Fielded Data Present in
Instrumentation Return this Report
) Plug Emplacement(®) yes yes yes
Radiation yes yes yes
Pressure
Stemming yes yes ' yes
Challenge no oo -
Cavity no - -
Atmospheric no - -
Motion
Free field yes yes yes
Surface yes yes ' yes
Plug yes yes yes
VStemming no - S
Surface casing yes(a) yes yes
Emplacement pipe yes(3d) yes yes
Recording trailer no - =
Hydroyield ~ no - .
Collapse (B) ves yes yes
Stress 7 yes yes yes
Strain(©) yes yes yes
| Other Measurements (d yes 7 .

(a) Relative displacement between stemming, emplacement pipe, and casing.
(b) CLIPER in emplacement hole.

{c) Emplacement pipe, emplacement plug, and stemming.

{d) D—cable indicator for plug emplacement.
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1. Event Description
1.1 ntainment summ

JARLSBERG was detonated on August 27, 1983 at 07:00 PDT. All phenomena
appeared normal with chimney collapse reaching the ground surface about 15 minutes later.
The average radius of the resulting crater was 41.4 m and the depth at surface-ground-zero
(SGZ) was 7.0 m.

No radiation was detected above ground and the containment was satisfactory.

1.2 Si

JARLSBERG was located in hole U10ca of the Nevada Test Site as shown in Figure 1.1,
A depth of burst of 200 m placed the detonation in the layered tuffs about 100 m above the
Paleozoic contact and nearly 300 m above the static water level. Geologic cross sections
through this hole and plan maps of the local region are shown in Figures 1.2 and 1.3(1). The
stemming plan bf the 2.24 m diameter hole is shown in Figure 1.4.

1.3 1n mentation

Containment instrumentation for the emplacement hole is shown in Figure 1.5. Further
details of the instrumentation installation is given in Reference 2.

The satellite hole, Ue10aa, was instrumented for both stress and motion as shown in
Figure 1.6. The gauge stations were emplaced on a fiber-glass pipe and the 0.31 m diameter
hole grouted to within 36 m of the surface with the remainder of the hole stemmed with two-
part-epoxy (TPE).

As indicated in Figure 1.7, an array of six vertical motion stations were placed near the

ground surface at a depth of 0.61 m.




A pre-shot lightning strike on the grounding system destroyed several transducers and
possibly damaged others. Those transducer channels which appeared to have been
damaged due to lightning or other phenomena are:

Emplacement hole: All strain gauge channels except 82 and all pressure and radiation

channels.

Satellite hole: Stations 42 and 43, were dead pre-shot; channels 41uv, 47at, 48uv, and
49ut were damaged by shock. Data from all stress (soil pressure) channels except 54s

appeared invalid.

Surface array: Channels 63av, 64uv, 65uv, and 66uv, were all damaged by EMP.




JARLSBERG

20 19
15
12
8
\ 10
2
17 :
18
4 7
1 3
30 16
cp-1
*
= 14
6
26
25 ‘ 5
27
28
23

22

Figure 1.1 Map of the Nevada Test Site indicating the location of hole U10ca.
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Figure 1.2  Plan view of the region near Hole U10ca with a North—-South geologic cross section

through the hole.




through the hole.

Elevation (m) Elevation{m)
150 1300
Ugggr U a l co
A : 4
OTmo [ -
1200 QTma a3 _ 2 128 — ==
— aTa — f-_i e\ 18l F R )
207} N 0L =l iy IR 229 /
i ==l an —- 234
55 T zso, —\/ /, / W Pz
segl 22777 [ —~ i / /// ?
—200::258 v Ty ’/%// ﬂ//[/zu 0. \\\ 4 ’ | 900 _
=2t O P
552, " — L SWL8iS156m £
— o] Td // pr
678, ____— L/
890 gaI 1D Z,/ ’ 600
Pz °
Cross Saction Scale
. o] 300 600m
LEGEND - ]
QTmo Mixed gliuviem
QTta Basat tutfoceous otluvium
e A GEOLOGIC CROSS SECTION A-A' of UlOco
Tbg Grouse Canyon Airfoll ; o
Ttb Tunne! Beds 9“( Lw 4-8-83
Tis Tub Springs Member
Pz Paleozoic or Precambrion Sedimentary Racks
=Y Inferred fault based on seismic and/or gravity dota.
e Bend in section
. Paleozoic or Precambrian lag
SwL Static woter level
ok ) Seismic rofiection line
€207 000 £208 000 £209000 £ 210000
N 273000
N 272 000
N 271 000
N 270 000 |
N 269 000
o_. II. ! 7666 ] Z000m
Figure 1.3  Plan view of the region near Hole U10ca with an East-West geologic cross section




| oowwwoLE wT. 823 x
{ STEMMinG wT 2077 g

JARLSBERG

UiOca

PIPE PLUS

e (o8 104
(rosdy 107
(1zod) ¢
wad
ung) 170 e
{aol (20 tosd——fy
— {zseth
{2080
L v
wes’
we s
sz s
. S2eS {311.6)
”&d "no., ’"‘—-—.— -|(Ill|'lll (NN LA MM
(seec) sesd o R e (e, IV
ss0.5rn Z
(e98.0)  &93.0"
(em.0) £92
(¢s2.0) s820"
846 0——— Q2%
MOLMES § NARVER INC.
Figure 1.4  As-built stemming plan for hole U10ca.

{50%8")

e LML BACKF L

URFACE~

oy T——t8a

SUR;‘ ACE CONDUCTOR

CT/A PLASTIC PLUS
TPE PLASTIC PLUG

S5inch dls CASMG

34 21957 MR wing
ROPE PENOANT wiTw
A& m
n -n:s‘ 343 z,u
irea 3444 5238)

LLNL COARSE FiLL
TY® & PLACES

C:W:"?:lt SAND 1NNDE
LACEMENT CASHNG
FROM -378" TO SMFACE

LLML STEMMING X
TYP & PLACES

TPE PLASTIC PLUS

86 inch die
M"ASEJ HOLE

CMPLACEMENT CASNMG
GROUTED FROM Thg

TOP OF THE DIAGNOSTIC
can 1'0-373?

QUARTZITE
MASNETITE

OVER™"H SANY

NEAGNAST L TANISTER

— DEVITE ZEMNISTER

LN . SaCkFi




4 3 )
gEE=ss=  AS-BUILT CONFIGURATION. » ko B
gl | = s = —_ B
w &5 | »gmm ) U!OCA o 2 = | I
gl = (H=EEEE e e T pEPTH STA MEas 3 < o
HeEee VETERST | i | H=S| wld
,\3\‘5 SEEEESS $0.0.(15.24) !’: gs g K|
.‘:‘; Lo H “ 5 H : !
£ AR oo e oo | @5S| T
i 5 = 113 < -
~ % ’ [} ]o— 20 o0 —er—uvav. | Wiz wu| ol
g ial”  SURFACE 3= ol
z g NDUCTOR N =«, = .
o | 28| LEEE conpucqor -Ei— +—— S0 (.52 2,3—0v T § .
AL o T L, BT
a2l =iESl | [P7| SEALING PLUG— : o oS b ol
228 SiE] | lele i : ;\ | ) LU AR
- ==l 10010 (30.48) — ~ NS ° =
SEEkleE 1NN 3
= [ | = {2 et H » =
§§5§§£§§ 106.0 (32.30) > %P gz g =
Fulslsisisiels : , / v 13.0 (34.44) —84—TH(W) |3l3 31
SEERlERaIo|BOTTOM OF LINER g1 g |7
§E§§§§§Z‘ 117.0 (35.66) j A —-L HE] 4
SSESISEED l 113.6 (34.63) —22 —uv,Av, [SIZ S| %
. 120.0 (36.57) / ; o - TH 3i3 =l aG)
= = 114.0 (34.75) — | — DV . glulgle s )]
3] < jmjoblul _/ l-—--l . gg.’-%; -
RIGID PLUG i 240.6 (73.33) —82A,82B—MUX [EI2]1EISIS
0 (S i SYMBOLS
) () 7 259.3 (79.03)-= 21 —MUX SuRFacE
4 TamisTER
/ & A—— 3435 (104.70)T82A— EH,Ev | € STRAINGaoE
, 8 D-CABLE.CLIPER
// v/ SETELE I f mne
- 351.0 (106.98) 4 2 o B
_ T / . ! > 347.1 (105.80) — 21 u1yﬁAv. A gguume
_/ Ul 417.3 (127.18) — 11,12 —MUx | | PENDANT
RIGID PLUG | l . ( ) = STEMMING
é ‘ 4186 (127.59)—15.16 —MUX | ;‘:::: :G“:
it
! L 4215 (128.47)—81A.818—MUX [ O  S[Ewuixe voTion
, | S— &  cuper
. L—‘ 422.8 (128.87)—13,14 — MUX 1 DISPLACEVENT |
i BT AT |
NOTE: STATION NUMBERS READING LEFT T0 RIGHT VATCH - 427.0 (130.15) —31,32—MUX | o o0 el
THE STUBOLS IN THE PICTURE LEFT TO RIGHT, 1 EGE'\'S ==
. 1 428.4 (130.58)—17,18 — MUX ~LEGEND
MUX MULTIPLEX CANISTER
: cL CLIPER .
448.0 (136.55)— 31 —PR.RA | &Y FERFISIOM O%F
| EH  COMPACTION GAGE!
! HORIZONTAL l
-CABLE/CLIP PTH(FT, O D-caBLz
D-CABLE/CLIPER |OEPTH(FT) | 505.0 (154.84)— 32— PX,RA lpa  cuaLLEN3E PRESS!
SHAVED 115.0-151.0 | 81A —EH.EV |YY ‘\’/ERTICLL i
4 ELOCITY
SHAVED 346.0-435.5 do| (i1 Ls26.8 (150.57)L818 - EH.EV  |av  veaTica i
-[END OF CLIPER 91}585 4 : ox :ggsgzgﬂon .
i 15.16-SDR,SD7 ” EXFeana &
I 529.0 (161.24) -H7,18~SHT.5HP | aa  Raciatiow !
I j TH  TEMPERATURE |
5894 (179.65) 543.0 (i65.51)111,12-5DR,5DT jspr g{gésﬂg\ SIQESS :
.4 (! d ATIAL g
TOP OF DIAG.CAN 3.14-SFT.SFR s pynases STRESS |
. GAGE TANGENTIAL
e §79.0 (176.48)— 31— PR sm punmcme !
. ! H
585'0,('78‘6')_?| BLEl SFT  FLUID DELIUPLED !
. : STRESS GASE TANGENTIM
650.5(198.27) RO ] 650.2 (198.19)—82 —D.CL  |sHT 213?53::’&%%?555;
i ‘ SHP HYDROSTHZCESYRESS \

GAGE PANTXX

—

Figure 1.5
U10ca.

As-built instrumentation plan for the JARLSBERG event emplacement hole,




ML -MC-2IPHY PLAN-SAY JARLG.LCIt1497)7

E 2% N AS-Bii T SONFIGURATION | O
R N | ‘
L-L;.-E-%'-‘——_, UEICAA : H
I FHERE 2TH PTu STA MEAS H i
I: g | g %, TEET ALTERS Y -‘T‘Y (VE'-RD) . dZ <!~
si=i® EN Sl i
g ‘_:;_z(_%lw 50.0 (15.24 ) ggz_:g m 1Y
- TiZ IR  Qizzss) o
i3 1%  MisawsS| I°
\ '~ // | gxg <"_g e
T s |= 3.0 (39 —62 —uvavte WEAS=ZT! 73
e |= =! / ; = O
213 3. Yo =28 L
o |- |% == v bt
: = o . / Mo o | g
zl Sl . iy v ...l
REI R r =R Rt o
leg ine |2 / / ®) 8 1..}
HElZEEloE y sf N B
IsS5-218 S/ e E CZJ
Ho!l S=a, paxt o s O
A IPEY-) el s N ZE
o = [+ - [
=< g g i g o §
=
: 2 z ZEREEREE
ae<iz lg ; TN ! |2 g 9
STIZ = STEEL CASING - I bt cd P
2®c |2 730 (22.28) ' g T
== I . 8% / 215 <
2ES IS ig 313
- = iz 2 D
] - < -
d 2ls ] <
w —  Uu8.5 (36.12) PLUG ad L = N
= f———— 183.0(S5.78) — 43 ~—AV.AT,AR I e
HIRE- e ’ : uv,ut.uR : § g Iz -t
. HERH
P 365.0 (111.25) — 56 ~—§
: . / — _SYMBOLS _
HOL.E“DIA i I g é SURFACE
12 370.0 (1i2.78) — 48 —AV,AT AR, CARISEER
Uv,UT.UR
@ STEMMING RELEASE
CANISTER
— 1 . 562.0 (i71.30) — 55—
2 (i71.30) =8 & STEMMING RELEASE

(]

UVUT.UR | @ STRESS GAUGE

0— CANISTER,
COMPASS
: S66.8 (172.76) — 47 —AV,AT,AR,

B 644.0 (196.28) — 54 — S
6—
= : —  §49.0 (197.82) —46 —AV.ATAR,
A ) UV.UT,UR
T P—Ff——— 819.0(249.63) — S3—S
. L 7" c
[ B *
e L  824.0(251.20) -—45 —AV,AT.AR,
. UvV.UT,UR
o LEGEND
T P—odo—  992.0 (202.36) -— 52— 5 UY  VERTICAL
e e VELOCITY
- uT TANGENTIAL
’ VELOCITY
— 997.3 (;03 85) — <4 —AV,AT AR |UR RADIAL
Uv,uT,UR VELOCITY
. . TH  TEWMPERATURE
L—— 1007.1 (306.26) —43 —GV.6T.GR | ¢ STRESS GAUGE
AV VERTICAL
Bl 1250.0 (381.00) — 42 — GV,GT,GR ACCELERATICON
o0— AT TANGENTIAL
P ACCELLERATION
7 12€0.0 {384.05) — 41 —AV,AT.AR, [AR RADIAL
COMPASS UV UT UR ACCELERATION
1290.0 (393.18) —em——mi @ :
. L——  1265.0 (385.87) — Si —§ GY Q-FLEX
= VERTICA
BOTTOM WEIGHT N ERTICAL
kM N
1323.0 (403.25) r 6T  G-FLEX
TANGENTIAL
i GR Q-FLEX
N—— : RADIAL

Figure 1.6  As-built instrumentation plan for the satellite hole (Ue10aa).




200 lIll"Tl’I‘l‘llillllllllllll‘llllllllllllll

150

13 l I .

100

50

U10ce
©) 6100

I A1 1 ' Fl

-50
64

o0

-100 Ue10aa &

-150

. North (m)
()
IlllllllIIIlll'llll'lllllllllllll'llll

IllllLlllJJJ!'lllill]IlJllllLJll!lllll

-200

-350 -300 -250 -200 -150 -100 -50 0 50
East (m)

Figure 1.7  Plan view of the JARLSBERG surface array.




2. Emplacement
2.1. Pipe strain

Pre-shot, the pipe strain gauge is used to monitor the load on the emplacement pipe.
The load upon landing was 82,500 pounds.

2. Plug level an mperatur

A thermistor in the top plug monitored the plug temperature history which was observed
in the stemming trailer. A satisfactory plug temperature history was a requirement for the
completion of stemming of the hole. As of this writing, the actual histories of the TPE plugs

temperature are not available.

No other emplacement data are available except through the stemming log of Holmes &

Narver(s).

10




3._Stemming Performance

None of the channels serviced by the muitiplexers fielded below the deepest plug
survived the EMP, while both of the multiplexers above the TPE plug at the 105 m depth
operated satisfactorily.

1 Pr re and Radiation

Stations 31 and 32 were inoperative pre-shot although they calibrated properly 60
seconds before the event. These stations were among those with multiplexers fielded below
the deepest plug and thus yielded no information.

.2 Str n rain

Stations 11—~18 and 81 were among those with multiplexers fielded below the deepest
plug and thus yielded no information. The only strain station which may have yielded valid
data from the emplacement hole was 82. Figure 3.1 shows the explosion—induced strain
histories measured in the deepest TPE plug.

3.3 Motion

The three Celesco displacement gauge records are shown in Figure 3.2.  Both the time
around detonation and the time around collapse are covered. Stations 1 and 3 are anchored
to the emplacement pipe with their free ends placed in the stemming and the top plug,
respectively.

The two stemming plugs were instrumented with both vertical acceleration and velocity
gauges; the data from these are shown in Figures 3.3 and 3.4. Peak amplitudes and times-of-
arrival are included in the summary table 3.1. Noise levels in the recording system tend to
make the displacements derived from acceleration suspect.

Characteristics of the transducers are given in tables 3.2 and 3.3.

11




4 Coll

Figure 3.4 shows the strain in the deepest plug monitored during collapse while the
collapse-induced motions recorded at stations 21 and 22 are shown in figures 3.6 and 3.7.

Collapse was monitored by a cliper cable system (Station 92). Positions of the cable break
are plotted as a function of time in Figure 3.8. Also included are records from the other
stations showing coliapse activity within the stemming column. Only the cliper data are plotted
to scale, the other information merely indicates timing. Stations 21 and 22 are represented by
the derived displacement while Station 82 (strain) is represented by its vertical component.

The sensor cables for stations 91 and 92 were used as "D" cables for monitoring the
stemming procedures and as CLIPERs for monitoring cavity collapse. Station 92 was
switched to standard CLIPER electronics at about 0.1 s after detonation for recording while
station 91 was recorded as a "D" cable for times after detonation. Computer software for
converting the "D" cable signal to CLIPER equivalent inforrhation has not been developed,

thus the station 91 data are not presented.

12
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Figure 3.3. Explosion—induced vertical motion of the deepest TPE plug at a depth of 106 m
(Station 21). Records annotated with "A" were derived from the accelerometer.
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Figure 3.4. Explosion-induced vertical motion of the top TPE plug at a depth of 35 m (Station
22). Records annotated with "A" were derived from the accelerometer.
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(Station 21). Records annotated with "A" were derived from the accelerometer.
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22). Records annotated with "A" were derived from the accelerometer.
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4. Surf Motion

See Figure 1.7 for a lay-out of the relative positions of the surface array instrumentation.

All surface stations were instrumented with vertical accelerometers and velocity gauges
and each contained a supplemental accelerometer denoted "gv" to identify it as one that is
usually employed as a geophone oriented in the vertical direction. All of the "gv" gauges
{except at station 62) were over-ranged and thus had "clipped” peaks. When shown with the
data from velocity gauges, the velocity and displacement histories derived from the standard
accelerometers are annotated with an "A". The histories obtained from the geophone
accelerometers are annotated with a "B". All the surface motion histories, both measured and
derived are presented in figures 4.1 through 4.6. All three transducers of Station 62
remained within band and are presented in Figure 4.2. As indicated in section 1.2, the
velocity transducers for stations 64, 65, and 66 all malfunctioned at zero time and the records
presented are thus derived from the accelerometer histories. The accelerometer at station 63
(channel 63av) was apparently damaged by the EMP and is also excluded.

All three channels of Station 61 were processed to yield the motion during collapse,
{Figure 4.7). Although the plot is not precise enough to show it, 61gv indicates a "free-fall"
period (negative acceleration of close to -1 g). This channel was severely clipped (the band-
width was £1.3 g) so the integrals from this channel should not be accepted.

. A summary of the explosion-induced surface motion data is included in table 3.1 and the
transducer characteristics are given in tables 3.2 and 3.3. Included in table 3.1 are the
- horizontal azimuthal directions of propagation from the working point to the respective
stations. '
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Figure 4.1 Explosion—induced vertical motion of the ground surface at a horizontal range of

10.1 m and azimuth of 187.0° from surface ground zero (station 61). Traces
annotated with "A" were derived from the accelerometer.
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Figure 4.2.
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Explosion—-induced vertical motion of the ground surface at a horizontal range of
295.1 m and azimuth of 198.4° from surface ground zero (station 62). Traces
annotated with "A" were derived from the accelerometer. Traces annotated with
"B" were derived from the supplemental accelerometer.
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24




63
(@]
63 6100
© U10ca
@
082 64
O
Uet0aa 66
— 18
w
e
Zz
£
- L]
<
: L
N N N A
3 =
<
.‘0 Q.6 1.0 1.8 2.0 2.9 3.0
g .. N
sV
3 o la \/M\
: VL
-
6-03 "
o
- &R .
> \J
“.gﬂ o5 1.0 1.8 2.0 2.5 3.0
s.18
;B.’O
* 3005 ]\
, ST/
. u-ﬂw
5 [\
)
%w.u
o N~
]
~-0.18
0 1 2 3
Time, s

Figure 4.4.  Explosion—-induced vertical motion of the ground surface at a horizontal range of
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Figure 4.5
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Explosion-induced vertical motion of the ground surface at a horizontal range of
180.6 m and azimuth of 177.7° from surface ground zero (station 65). Traces
annotated with "A" were derived from the supplemental accelerometer.
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Figure 4.6
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Explosion—-induced vertical motion of the ground surface at a horizontal range of
169.3 m and azimuth of 219.3° from surface ground zero (station 66). Traces
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Figure 4.7.
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Table 3.1

Surface and Emplacement Hole Motion Summary

Gauge Slant  Azimutht Arrival Peak - Peak Peak Residual
Range angle Time Acceleration Velocity  Displacement Displacement
(m) __(degrees) (ms) (9) (m/s) (m) {cm)
21av 94.0 NA 19(a), 45 8.3 2.25 0.280 (b)
21uv : 2.20 0.265 200
22av 165.4 NA 35(a}, 91 1.46 1.20 0.207 24
22uv 1.30 0.223 45
61gv {c) :
6tav  210.6 187.0 125 2.9, 12.1(d) 1.35 0.234 {b)
61uv 1.24 0.204 -15
62gv 166, 241 0.630 0.200 0.0260 9
62av 3247 198.4 213 0.628 0.203 0.0265 -2
62uv 0.181 0.0243 2
63gv (c) :
63av = 2423 142.8 145 {e)
83uv 0.830 0.136 1
64gv {c) - - 3.75 2.00 - (b)
64av 2423 242.7 135 2.15, 11.5(d) 0.820 0.103 -90
64uv (&) - -
65gv (c)
65av = 278.3 177.7 166 1.36, 3.27(d) 0.505 0.065 -17
65uv (e) ' 1.77
66gv (©) - -
66av - 2785 219.3 154 1.53, 1.95(d) 0.465 0.052 3
68uv (e)

1 Horizontal angle of propagation from the working point; zero = East
(a) emplacement pipe-induced arrival

(b) invalid data

{c) peaks invalid: data out of band

{d) slap-down peak

(e) malfunction; reason unknown




Table 3.2
r Arr Emplacement Hole Accelerometer Char risti
Natural Damping System
Gauge Frequency Ratio Range type t
(Hz) @
21av NA NA 80 vr
22av 4190 0.65 16 vr
6lav 570 ' 0.65 30.0 . vr
_61gv 253 NA 1.0 pr
_B62av 260 0.62 3.0 vr
62gv 250 NA 0.5 pr
63av 267 _ 0.65 4.0 vr
63gv 250 NA 0.5 pr
64av 260 0.65 4.0 vr
64gv_ 252 NA 0.5 pr
65av - 170 0.60 3.0 vr
659V _ 254 NA 0.5 pr
66av 170 0.70 3.0 vr
66gv_ 253 NA 0.5 pr

t pr = Piezoresitive; vr = variable reluctance
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Table 3.3

Surface Array & Emplacement Hole Velocimeter Characteristics

Natural Timeto 0.5 Calibration Operate System

Gauge Frequency Amplitude Temperature  Temperature Range
(Hz) (s) (9C) (°C) (m/s)
21uv NA 11.3 24.2 NA _16.0
22uv 3.558 7.30 23.31 4217 _ 8.0
61uv 3.473 9.63 23.52 23.30 9.0
B2uv 3.519 8.61 24.46 22.37 2.0
63uv 3.558 9.00 4’ 23.53 22.05 3.0
84uv 3.645 7.94 23.68 21.32 3.0
6‘5uv 3.450 9.71 24.02 20.89 2.0

66uv 3.6086 8.05 24.90 19.71 2.0




llite Hole (Free-Field) M remen
5.1 Motion

Data from all of the reporting stations are seen in Figures 5.1 through 5.21. Stations 42
and 43 were lost before the event and thus are not shown. ‘

A summary of the explosion—induced free—field motion data is included in Table 5.1.
Tables 5.2 and 5.3 list the characteristics of the motion transducers fielded in the satellite hole
U10aa.

Only station 54 appeared operational, however the signals received from stations 5154
are shown in figure 5.22. Stations 55 and 56 were inoperative pre—shot and not recorded.
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Figure 5.1  Explosion—~induced vertical motion at a depth of 384 m in hole Ue10aa (station 41).
Traces annotated with "A" were derived from the accelerometer.
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Figure 5.2 Expl_osion—induced radial-horizontal motion at a depth of 384 m in hole Ue10aa
(station 41). Traces annotated with "A"” were derived from the accelerometer.
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Figure 5.3 Explosion—induced transverse-horizontal motion at a depth of 384 min hole
Ue10aa (station 41). Traces annotated with "A" were derived from the
accelerometer. Comparison of these data with those of figures 5.6 and 5.9 leads to
the conclusion that the data from the transverse accelerometer at this station is
likely invalid.
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Figure 5.4  Explosion-induced vertical motion at a depth of 304 m in hole Ue10aa (station 44).
Traces annotated with "A" were derived from the accelerometer.
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Figure 5.5  Explosion-induced radial-horizontal motion at a depth of 304 m in hole Ue10aa
(station 44). Traces annotated with "A" were derived from the accelerometer.
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Figure 5.6  Explosion-induced transverse—horizontal motion at a depth of 304 m in hole
Ue10aa (station 44). Traces annotated with "A" were derived from the
accelerometer.
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Figure 5.7  Explosion—induced vertical motion at a depth of 251m in hole Ue10aa (station 45).
Traces annotated with "A" were derived from the accelerometer.
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Figure 5.8
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Explosion—induced radial-horizontal motion at a depth of 251 m in hole Ue10aa
(station 45). Traces annotated with "A" were derived from the accelerometer.
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Figure 5.9  Explosion-induced transverse~horizontal motion at a depth of 251 min hole

Ue10aa (station 45). Traces annotated with "A" were derived from the
accelerometer,
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Figure 5.11  Explosion-induced radial-horizontal motion at a depth of 198 m in hole Ue10aa
(station 46). Traces annotated with "A" were derived from the accelerometer.
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Figure 5.12 Explosion—induced transverse-horizontal motion at a depth of 198 m in hole
Ue10aa (station 46). Traces annotated with "A” were derived from the
accelerometer.
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Figure 5.13
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Explosion—-induced vertical motion at a depth of 173 m in hole Ue10aa (station 47).
Traces annotated with "A" were derived from the accelerometer.

45




JARLSBERG: staTiON 47 (R)

ACCELERATION (G'S)
~
”
D
)
P

0.3

)

0.

6.0

VELOCITY (M/SEC)

-0.2

DISPLACEMENT (CM)

-1

Figure 5.14 Explosion—inducéd radial-horizontal motion at a depth of 173 m in hole Ue10aa
(station 47). Traces annotated with "A" were derived from the accelerometer.
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Figure 5.15
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Explosion~induced transverse-horizontal motion at a depth of 173 m in hole
Ue10aa (station 47). Traces annotated with "A" were derived from the
accelerometer.
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Figure 5.16 Explosion—induced vertical motion at a depth of 113 m in hole Ue10aa (station 48).
Traces annotated with "A" were derived from the accelerometer.
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Figure 5.17 Explosion-induced radial-horizontal motion at a depth of 113 m in hole Ue10aa
(station 48). Traces annotated with "A" were derived from the accelerometer.
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Figure 5.18
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Explosion—-induced transverse-horizontal motion at a depth of 113 m in hole
Ue10aa (station 48). Traces annotated with “"A" were derived from the
accelerometer.
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Figure 5.19  Explosion—induced vertical motion at a depth of 56m in hole Ue10aa (station 49).
Traces annotated with "A" were derived from the accelerometer.
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Figure 5.20
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Explosion—induced radial-horizontal motion at a depth of 56 m in hole Ue10aa
(station 49). Traces annotated with "A" were derived from the accelerometer.
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Figure 5.21  Explosion—induced transverse—horizontal motion at a depth of 56 m in hole
Ue10aa (station 49). Traces annotated with "A" were derived from the
accelerometer.
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Figure 5.22. Mean stress (pressure) measured in hole Ue10aa. It is suggested that only station
54 reported valid information. Stations 55 and 56 were inoperative pre—shot and
not recorded.
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Table 5.1
Satellite Hole (free—field) Motion Summary
¥ Gauge Slant Arrival Peak Peak Peak Residual
Range Time Acceleration Velocity Displacement  Displacement
(m) (ms) Q@ (m/s) (m) {mm)

N 41iav - 138 0.24 0.99 0.006 10
41uv (a)
41ar 361.0 136 0.148 0.042 0.0075 3
41ur 0.112 0.014 2
4iat (b} 141 0.048 0.100 0.0032 -8
41ut , -0.056 -0.0062 - 1
44av 1586 -0.28 -0.110 -0.0083 -9
44uv -0.110 -0.0083 0
44ar 327.4 1569 0.44 0.187 0.0264 17
44ur 0.1986 0.0277 14
44at 158 -0.103 -0.037 -0.0022 4
44ut ) -0.037 -0.0022 7
45av 156 -0.27 -0.092 -0.0054 -7
45uv -0.096 -0.0052 2
45ar 314.7 1562 0.59 0.240 0.0367 18
45ur -0.250 0.0375 15
45at 154 -0.14 -0.045 -0.0037 8
45ut a -0.058 -0.0050 (<]
46av 162 0.125 0.021 0.0164 7
486uv 0.022 0.0172 3
48ar 310.5 166 0.600 0.280 0.0375 12
46ur 0.310 0.03986 15
46at 166 -0.095 -0.033 -0.0018 12
46ut -0.025 -0.0010 17
47av 168 0.123 0.038 0.0013 0
47uv 0.044 . 0.00145 -3
47ar - 312.2 168 0.680 0.294 0.0372 20
47ur 0.320 0.0395 15
47at (a)
47ut 180 : -0.050 -0.0032 8
48av 168 0.175 0.084 0.0189 10
48uv (a) : .
48ar 328.0 166 0.430 0.244 0.0400 10
48ur 0.248 0.0405 15
48at 166 -0.071 -0.028 -0.0025 7
48ut : -0.022 -0.0011 17(¢)
49av 185 0.135 0.133 0.0188 6
49uv 0.137 0.0187 5
49ar 342.8 185 0.365 0.248 0.0433 13
49ur 0.277 0.0470 11
49at 184 -0.033 0.160 0.0305 15
49ut (¢)

(a) Malfunction.
(b) These data are highly questionable.
(c) Data invalid: noise influences magnitude
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T

.2

Satellite Hole Accelerometer Characteristics?

Natural Damping System

Gauge Frequency Ratio - Range
(Hz) (9)
41av 182 0.70 1.6
41ar 138 0.65 1.6
41at 175 0.70 2.0
44av 180 0.70 2.0
44ar 122 0.75 2.0
44at 158 0.85 2.0
45av 170 0.65 2.0
45ar 117 0.65 2.0
45at 132 0.65 2.0
46av 175 0.70 2.0
48ar 170 0.65 2.0
46at 145 0.70 2.0
47av 175 0.60 2.0
47ar 175 0.75 2.0
47at 145 0.65 2.0
48av 184 0.65 2.0
48ar 169 0.70 2.0
48at 145 0.75 2.0
49av 170 0.65 2.0
49ar 120 0.65 2.0
49at 152 0.60 2.0

T All accelerometers are variable reluctance devices




Table 5.3

Satellite Hole Velocimeter Characteristics

Natural Time 10 0.5 Calibration Operate System

Gauge Frequency Amplitude Temperature Temperature Range
(Hz) (s) (°C) {°c) (nvs)

41uv 3.566 8.89 23.899 29.91 1.4
41ur 3.600 9.39 2417 29.91 1.4
41ut 3.594 9.38 24.07 29.91 1.4
44uv 3.543 8.82 25.80 28.93 2.0
44ur 3.518 9.94 22.54 28.93 20
44ut 3.556 9.17 24.08 28.93 2.0
45uv - 3.657 8.61 “ 25.90 27.05 2.0
45ur 3.502 9.38 24.24 27.05 2.0
45ut 3.384 9.28 24.55 27.05 2.0
48uv 3.518 9.74 26.05 23.61 2.0
46ur 3.444 9.30 24.34 23.61 2.0
46ut 3.624 8.50 22.73 23.61 2.0
47uv 3.551 9.22 25.46 22.89 2.0
47ur 3.685 9.36 22.82 22.89 2.0
47ut 3.577 9.20 23.06 22.89 2.0
48uv 3.640 8.38 25.63 18.83 2.0
48ur 3.452 8.82 24.46 18.83 2.0
48ut 3.362 9.76 22.77 18.83 2.0
48uv 3.396 10.32 25.72 17.73 2.0
. 49ur 3.512 9.21 22.39 17.73 2.0
49ut 3.464 9.27 22.40 17.73 2.0
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