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Appendix I

Simple Resampling
(Decimation)
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StackResampling



Full 48Channel Recor@dx* = 0.75cm)

lo75  offset(cm) 361 ]

Tageok 10 20 30 40 (ActiveOT).dat (Record = 1)
i{ S35 5556
'f

Ml j};{/ ;
ii!!!i?]’ﬁ'zii’“i“"%i

355995

i

((jags 54‘5)5 Ig

-

Time (ms)

33 - 3023 2B 43 12 - 03 - 4
TR T e T e B T B R

Phase Velocity (m/sec)

10000 20000 30000 40000
Frequency (Hz)

¢t "ot ez Tor ot "o g0 s o

FRQ-Sum (Enargy Curve)

Lamb/Anr (SN Ratlo) 53.8/48.5
75 . + ~ 1'—11-

24000, 538

1000 2000 3000 4000 5000 6000 7000 8000 9000 10000

Phase Velocity (m/sec)

*MEMS microphone spacing.

**Summation of wavefield energy along the
frequency axis that generates a “Summed
Amplitude” curve displayed on the right.

Summed Amplitude (Norm) (%)
. o
R & ]
i
1

StackResampled (24Channel) Recor@dx =1.5cm)

I 0.75 Offset (cm) 36.1 I
Traced 10 20 3 10000 N 191015b_| ‘,.‘" i .’\T).dat(Ram?rd- 1))
- L {1{ ° o ‘ [ I i il 1100,
v . O i f
3 2> T s & D sooolllif Ll | S | "
s : e £ ! 014 1
a5 s R (11 NIRRT — L l i ’ . U
: . g I |
£ s G I
R | AN ¢ DR
Eg. g => ; ' W i v
F s ) ik i
e v @B 2000} et B Al ThE S
- -2 © I l.e" " RN SN i Y 3
R ; = i s z i
“. o o o P “5 = oty sl TR, Record No.=1
& e "o 10000 20000 30000 40000 50000 60000 70000
2. e Frequency (Hz)
.".‘.: : o 100 FRQ-Sum (Enelqy Curve) i
Lamb/Alr (SN Ratlo) = 56. 0/32 6
L D S e ~1.72
2380.0, 56.0

Summed Amplitude (Norm) (%)
3

1000 2000 3000 4000 5000 6000 7000 8000 9000 10000

- Phase Velocity (m/sec) =



StackResampled (16Channel) Recor@@dx = 2.25m)

| 075 Offset(cm) 361 |
Trace# 10 Betonglnne20191015b_Rec5(3dx-stack)(ActiveOT).dat (Record = 1)
e L = 10000 T
s : |lo ude (21 1100

2 > X (oo 8 l 1 ] | | | l

: o5 ® @ 8000 HH-H-1- { i - : } ‘

- - B | |

a: L= é \ ‘ 1 H I ’ | AL

b > 6000t} - I LU | ! \

a 2 ‘ ' il s i
L a3 g | AL LN b
2=t =S = 4000 ] J‘ 1 i d
£n . > AN LT ARG
E Qo 3 ALY ‘ KB

(%] 1 "o 4 ¢ Rt il " ¥

E -2 < \EARRRRIREEI MR Tyt 0 1

== \ ik / e, Rt Ll i
1 Y U e 00 e e S 557 4 Fecord o1
0 10000 20000 30000 40000 50000 60000 70000
as . Frequency (Hz)
:: p v 100 FRQ-lSum (Enmgly Curve) : i . :
g Lamb/Air (SN Ratio) =56.8/27.8
oy (- DU SRR SRR S
5 ~2.04
<
o
% 50. -
p .
3 ]
L S e e
=5
w
h 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000

- Phase Velocity (m/sec) <

StackResampled (12Channel) Recor@ddx = 3.(cm)

| 0.75 Offset (cm) 36.1 l
- s 10000 91015b_| ( )(ActiveOT).dat (Record = 1)
' = S l | o ude (2111100
s & 3 sooo fiH-H-1- | Il L ‘ - -
g o = , i
S -3 e ‘ | i 14 !
" . = | '
o e Z 6000 l i uitt Al
= o3 e | iy A i)
ol ' = acc0fifif-1t 1 ! i I A1 \
% - (3] ] Vl [l (4] A 1)}
LS z £ ' : f
3 ° v 2000 A aaasg ¥ e 3
Q. . © \ [ RORARIVE S | R iz N ;
- - & o) ‘L ¥ oy g o
a- s o N e o e : ' g Fecord Ho -1
3 0 10000 20000 30000 40000 50000 60000 70000
2. e Frequency (Hz)

FRQ-Sum (Energy Curve)

Lamb/Air (SN Ratio) = 54.6/26.7
L ' ~2.04

50
*
25

Summed Amplitude (Norm) (%)

1000 2000 3000 4000 5000 6000 7000 8000 9000 10000

- Phase Velocity (m/sec) =



StackResampled (9Channel) Recor{bdx = 3.75m)

o Tk 2 3 4 5 6 7 8 9 F 10000 iveOT).dat (Record = 1)

B TR

;6000

1t 1H ! | LT
aoooffiti-Hf- 1“ i{J ’/ | | :by k‘ |

2000

Phase Velocity (m/sec)

Time (ms)
. 3-’ . 3-“ . 2.’ . 2.n . l-, . lln . ul’ . “-o 05
s¢ o0f sz ot st o1 so oo SO OF

Ao MBRABERNE BT
o2 e s p Record No -1
0 10000 20000 30000 40000 50000 60000 70000
Frequency (Hz)
o FRQ-Sum (Energy Curve)
Lamb/Air (SN Ratio) =56.6/22.2
75 ~ 2.55

24000, 66

de f \

o

Summed Amplitude (Norm) (%)

1000 2000 3000 4000 5000 6000 7000 8000 9000 10000
- Phase Velocity (m/sec) =

StackResampled (8Channel) Recor@dx = 4.5cm)

| 075 Offset (cm) 361 |

Trace# 2 3 4 s 6 7 8 5 91015b_|
|

Time (ms)
GO, B 83 Sl i 0D 02 00 B

Phase Velocity (m/sec)

A AR okl r g din s s gl NN P
0000 40000 50000
Frequency (Hz)

B0 e L T B e
¢ o0 stz o0t st o1 so go SO OF

FRQ-Sum (Energy Curve)

-
o
=]

Lamb/Air (SN Ratio) =51.8/28.6
[ ——— ~1.81

~
o

3600, 286
25
2

Summed Amplitude (Norm) (%)
o
o

1000 2000 3000 4000 5000 6000 7000 8000 9000 10000
Phase Velocity (m/sec) =



StackResampled(6-Channel) Record7dx = 5.25m)

[ 075

et (cm)

Offs
2

Trace

10

Time (ms)

3 4

s

361 |
s s

Phase Velocity (m/sec)

Summed Amplitude (Norm) (%)

91015b_RecS(7 K)(ActiveOT).dat (Record = 1)
10000 -
‘ 1 ’ 21 7
8000 3 i
‘ |
6000 i
| | )
4000 (18
b Kl it \
2000 !
O TR 2 ¥
JERETT Py
o= et ecord No.-1
0 10000 20000 30000 40000 50000 60000 70000
Frequency (Hz)
166 FRQ-Sum (Energy Curve)
Lamb/Air (SN Ratio) =51.5/28.7
73 DU SO SN S
~1.79
‘21000. 515

L R s e T T S T e

3800 287
254-

1000 2000 3000 4000 5000 6000 7000 8000 9000 10000

- Phase Velocity (m/sec)

c

StackResampled (6Channel) Recor@@Bdx =6.0cm)

| 075 Offset (cm) 361 |
S Trace# 2 3 4 = ] 6 fes
: g
3 {4
s e
“, 3
2 g
- =

== s

a .

g'_'}. -

B &
o "
~ o
be i -
2 8
o, o
s 8
ba 1 oW
2 o

Phase Velocity (m/sec)

Summed Amplitude (Norm) (%)

10000 91015b_| )(ActiveOT).dat (Record = 1)
l i ude (2 |1
8000
i |
© 6000
(i {
4000 i s ’
| g
2000 :
by U AR
Nt ecod o
0 10000 20000 30000 40000 50000 60000 70000
Frequency (Hz)
100 FRQ-Sum (Energy Curve)
Lamb/Air (SN Ratio) =47.4/26.2
75
~1.81
50 2360.0, 474
00.0, 26.2
25 = S
1000 2000 3000 4000 5000 6000 7000 8000 9000 10000
Phase Velocity (m/sec) =



StackResampled (4Channel) Recor@l2dx = 9.@cm)

[ 075

[
o
N

Time (ms)

35 30 25 20 15 10 05 00
L e

05 10

Trace#t

Offset (cm)
2 3

g 0f st o0z st o1 so oo SO OV

Phase Velocity (m/sec)

Summed Amplitude (Norm) (%)

ecord o =1
70000

5
30000 40000
Frequency (Hz)

FRQ-Sum (Energy Curve)

100 T T T
Lamb/Air (SN Ratio) =47.1/32.2
T e e ~ 1.46
g 1 0500 2000 3000 4000 5000 6000 7000 8000 9000 10000

Phase Velocity (m/sec) =



Appendix llI:

Comparison of
Simple Resampling
(Decimation)
and
StackReSampling
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Appendix IV:

Specifications of Hardware

ltems Procured To Buitde
HMA System
("SYSHMA")



NI PXI System
Konfigurations ID: PX6127036

No. Serial No. Specification Am | Price (SEK) Total (SER Total ($) (USD)
ou
nt
Rad nr. | Artikelnr. Specification An | a-pris (SK) Summa(SK) Summa (USD)
tal
1.1 781368 | NI PXIel071, 4Slot 3U PXI 1 | 10.820,00, 10.820,00 1,109.56
01 Express Chassis
1.2 960903 | Basic Assembly Service 1 ,00 ,00
01
1.3 78300t | 8 GB RAM for PXR840, PXI 1 7.830,00 7.830,00 802.95
8192 8840, and PXi8821
w
rale
1.4 785782 | NI PXIB840 Core 18400E 1 | 43.680,00, 43.680,00 4,479.26
01 2.7GHZ,Dual
Core,No ECard,Windows 10-BfT
(MULTILANGUAGE)
15 787269 | Windows 10 IoT Enterprise USB 464,00 464,00 47.58
03 Recovery
Media for PXI, Multilanguage
1.6 785808 | PXle6349 Multifunction I/O 2 | 64.480,00{ 128.960,00 13,224.50
01 Module: 32

Simultaneous Al (1bit,
500kS/s/ch), 2 AO, 24




Windows, All Languages, With
Media

part of the PX6127036 ID
configuration

New Single Seat License(s) With
YR

LABVIEW STANDARD SERVICE
PROGRAM

Standard ServicBrogram (SSP) is
included for

the first year of service (or the

term agreed by

1.7 782536 | SCB58A Noise Rejecting, Shielde 4.070,00{ 16.280,00 1,669.47
01 /1O
Connector Block
1.8 19206% | SHC6&%8-EPM Shielded Cable, 1.772,00 3.544,00 363.43
02 68-D-Type to
68 VHDCI Offset, 2 m
Ouga o0Aa
1.9 191945 | SHC6&8, Twisted Pair Cable wit 1.309,00 2.618,00 268.47
02 Basic
Shielding, 2 m
1.10 | 763067 | Power Cord, 240V, 10A, Euro, 93,00 93,00 9.54
01 Right Angle
2 776678 | LabVIEW Professional 57.480,00{ 57.480,00 5,894.42
35WM Development System,




the parties) and will
AUTOMATICALLY RENEW
on the anniversary of your origing
invoice at

25% of the thercurrent list price
of your

software. This automatic renewa
does not apty

to purchases made by any Feder

or State
Agency.
Subtotal: 271.769,00 SEI *27, 869.17
** Moms: 67.942,25 SE} 0
Totalt: 339.711,25 SEl 27, 869.17

'Swedish Krona

* Based upon the currency rate of Swedish Krona vs. Us Dollars as of 3/16/2020 (1 kr = $ 0.102547)
*Moms = Taxes, tax has been exempted@ since the buyer, Norrfee Tech, AB, is a company not an
individual.

price/item Price Price Exchange
(Swedish Krona) (USD) rate

1.1 10.820,00 10,820.00 kn $ 1,109.5

1.2 ,00 -kr| $ -

1.3 7.830,00 7,830.00 kr| $ 802.9

1.4 43.680,00 43,680.00 ki $ 4,479.2

1.5 464,00 464.00 kr| $ 47.5

1.6. 64.480,00 128,960.00 ki $ 13,224.5

1.7 4.070,00 16,280.00 kn $ 1,669.4

1.8 1.772,00 3,544.00 kr| $ 363.4

1.9 1.309,00 2,618.00 kr| $ 268.4

1.10 93,00 93.00 kr| $ 9.5

2 57.480,00 57,480.00 kn $ 5,894.4

total 271,769.00 kn $ 27,869.1 0.102547




Appendix V.

Monthly Progress Reports



Monthly Progress Report
(January, 2020)

Prime Contractor (Park Seismic LLC)

Sub Contractor (Norrfee Tech, AB



