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Solgeo S.r.l.

Via Pastrengo 9

24068 Seriate (BG) Italy

Phone +39 035 4520075

Fax +39 035 4523705
www.solgeo.it e mail info@solgeo.it
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3rd Party
equipmen
Geo-Radar

SolGeo’s main Business Activities

Geophysical
Down Hole
&
Cross Hole




Percorso: 1-2

Lunghezza: 17 - 25 m
Distanza: 2.25 m

-....SOLGEQ’s Main Focus in Geophysical Surveys

is structured along 3 distinctive offerings:

— engineered & specialized Products
Digital multi-channels recorders

— Services corroborated by the use of SolGeo’s
proprietary sensors

manyfold Geophysical Surveys

— Advice & Consulting Services
multi-annual expertise




Cross-Hole Measurement System — MCHA
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Distanza: 2.25 m
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Lunghezza: 17 - 25 m

Tempo di Arrivo[ms]
0102030

21

i
Al

24

25
-100-80-60-40-20
Decadimento [dB]

e e — = =
e
ot

e
—

——— e . e

-

e

S . =
D et
e Y e e o

e

o

4 00102030405060708081.0

Fy -.
¥ iy 9

et

R

e P e

et .
)
gl

Cross-Hole Measurement System —
MCHA
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Multichannel Cross-Hole Analyzer performing

ks | simultaneously cross-hole measurements along three paths.

The System can also be used for sonic and ultra-sonic
Investigations in concrete and masonry.

The System complies to the Norms:
ASTM D6760-02 and UNI 9524



Profondita [m]

20

21

22

23

24

25

Lunghezza:

Percorso: 1-2

Distanza: 2.

17 -25m
25m

01020304

|

|

I
SRR TR T BN :
SRRl A W R I

-100-80-60-40-20

Decadimento [dB]

empo di Arrivo[ms] Tempo [ms]
0

01020304050607080910

MCHA - key benefits

Highly powerful Pulse-Transmitter (>1.6kV) allowing
measurements in foundations rods > 3m in diameter.

The 16 bit sampling guarantees high quality of data.

Performing simultaneously cross-hole measurements
along three paths.

Shortening ,where applicable, the time of measurement by
2/3.
Preamplified sensor allows tests at any depth

Encoder allows easy handling of the measurement’s

All measurement data and graphics of the signal are
stored in a database, allowing thus a ,, post process” -
analysis and -management of the stored profile
information’s.

The System can be used for sonic and ultra-sonic
investigations of concrete and masonry.
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MCHA - key benefits

Pulse echo test and Low strain method ( PIT test ) with
optional kit.

Sonic log test with optional probe.
Special cable with internal kevlar and high resistance .

Internal battery for 8 hours of operation and external
battery auto cable.

Prompt Assistant and support directly in Solgeo lab in
Bergamo Italy.

All parts made in Italy by Solgeo.
Training in site by expert technicians



MCHA - key benefits

Simultaneous measurement

along three paths.
Diagraphies are presented

allows for diameters >3 mt.
next to each-other.

Pulse-Transmitter >1.6kV

Percorso: 1-2
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a: 2.25m

Distanz

o

R A “\ﬂ-n{.%‘ﬂ“ﬂtj%ﬁ.
A S me it e l
p - e

o - =

u\ﬁ. o

',
S,
&

e e
e, e e vt g
.l.-ﬂn“n-wlﬂlﬂmr e
- o

- i e

=
T
=

e,
e

a e

W] enpuojold

-100-80-60-40-20

B]

to [d

cadimen




Profondita [m]

MCHA - key benefits

Lunghezza: 17 - 25 m
Distanza: 2.25 m

TR o T Customized Measurements Report
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Percorso: 1-2

Lunghezza: 17 - 25 m
Distanza: 2.25 m

MCHA - components:
Central Unit

2 x A/D 16-bit channels.

o Gain: software controlled
[10x to 10240x).

» Sampling frequency from
1kHz up to ZMH:z.

» Buffer of 32000 samples.

» Trigger internal/external,
software selected.

* PC [/O: Ethernet 10/700.
* Battery buffered
* /P67 Heavy duty case



MCHA - components:

Encoder

DATA ACOUISTTION AND

PROCESSING SYSTEM

-HOLE TEST

PULSE GENERATOR

TRIGGER

DEPTH VRLUE.
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MCHA - components:
s e | | Encoder

Tempo di Arrivo[ms] Tempo [ms]
" .1ISolGeo * Buttons:
( ) > UP
MCHT s piun
( e, ~@ > DOWN
18 — m@
ECE@) * Led:
19 3 Ta v Up- the sensors are correctly
; T ascending
= ancausmon oy’ Down — the sensors are descending
2 A v' Trigger — the transmitter is emitting on
IR £ GENERATOR S_— average every 2cm (default
e :'5 -Zi =R 19y setting) a high frequency signal
o RN ,z} i ____sowiour . along the ascension path.
PO e — v’ Stand-by — standby condition of the
SNES E,ﬂ | system
A _'L\-‘_.,:\i,j [ EA v High speed — \Warning: the sensor’s

T ascension speed is to high.

e
L e ee Sy

22 f
23

24

' The system stalls and the
) sensors must be lowered to
s/ the level of which the high

speed was detected.

The System senses automatically
N, ) the various levels of intervention.

TRAMNSMITTER

RECEIVER
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» Transmitter/Receiver:

1.6kV @ 80kH:z._ [pre-amplified)

» Weight - 0.420 kg

* Diameter - 28 mm.
Length - 175 mm.
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Lunghezza: 17 - 25 m

Percorso: 1-2
Distanza




MCHA - components
Cable rolls

» Standard length 60 mt.

» Graduation with a meter-step.

» Keviar reinforced cables.
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MCHA - components:
Tripod

o Suitable for field

operation




Percorso: 1-2

Lunghezza: 17 - 25 m
Distanza: 2.25 m

MCHA - components:
Software — MCH-sonic

» High-speed communication interface between the

| | 1 | PC and the Central Unit based on the IP protocol.

» Encoder communication package.

» Data Acquisition, Storage and Visualization.

» Diagraphy presentation.

* Analysis of First Break Time and Enerqy Decay

* Report Generator
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MCHSonic — Data Acquisition Panel

Lunghezza: 17 - 25 m
Distanza: 2.25 m

Tomp 8 Aotme] . The Acquisition Panel is driven by the attached Central Unit MCH

01020304 001020304050607038081.0

s - ity 1 Selection buttons for Acquisition:
LTS 4% Gain/Filters/Deoffset Sampling Settings encoder driven
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Monitor = no acquisition

Gain settings for every single path

o "'__
e e
e e By

Menw driven setting of Gain- and Filter-Values for every single measurement
path.

2 Menwu selection of either one or three measurement paths and pertinent
sampling settings with respect to frequency, time and sample quantity.
* 10090-8040-20 | SR Offset compensation provision for every measurement path.

Decadimento [dB]
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Profondit

Percorso: 1-2
Lunghezza: 17 - 25 m
Distanza: 2.25 m

MCHSonic — Data Visualization

The size of the Visualization Window is determined by the
Amplitude (V/div) and by the Time-Period (my/div) selected.

fa: palo 468 1-3
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MCHSonic — Encoder Control Panel

The Encoder Control Panel allows setting up the Encoder
parameters with respect to starting-point and the ending-point of
the depth of measurement and the interval-step between two
contiguos measurements.

One measurement every 2 cm.
Considering 10 mt of depth, the
total number of possible
measurements is 10 x 50 = 500.

of. UF i Ster 2 S & i
5 }(Reset
Prof. D0 10.00 Cetup Encoder 1 0'0

Actual depth where the transducer is.

Lowest depth of the measurement path.
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Distanza: 2.25 m
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MCHSonic — Diagraphy

The Diagraphy, a diagram of variable intensity, shows for every

measurement at a specific depth, the modulation of the amplitude
and phase of the acquisition signal as a function of the traversed

material.

diiagraphy

Actual depth where the depth pointer
is positionned.

In this example the measurements
used for diagraphy were from -14.2mt
to -0.5mt.

The measurements interval-steps
annot be seen on this presentation,
but will be presented in the “Report di
Misura” report.

||| Diagrafia

Colour-bar
selection

Colour-bar
benchmarks
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Distanza: 2.25 m
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MCHSonic — Analysis of time of
First Break and Energy decay data

The Analysis of First Break and Energy decay is used to locate
discontinuities, e.g. faults or even cavities in the concrete object
under exam.

The identification of the time of First Break is based on the signal’s
trespassing of a defined amplitude threshold.

& Analisi Tempi e Energie

A=1.534 ¥

= : o : Seanale Test
M odalitd lettura t Modalits conezione T=0.444 mz
L ?J testataT1R1 - Profondité;J‘ID.DD ﬁ T [ms]|0.095
I

-Opzioni di lettura tempi di prima arivo

Opzioni Default
N . ) Y alore
Soglia primo arrive [V, |0.20 i~ Sl
[ Inizia lettura da: 0.100 ms
[ Ricalcala offset & |0.050 mg

[v Usa algoritmo di ricerca back-time ]
Media segnali. |1 - RN

W Applica smoothing
[v Calcola energie zu 100 campioni

Applica segnale test | Applica a tutt |

Exit | Carica valori sahvati |

By varying a set of definable parameters the determination of the time
of First Break can be refined. A further refinement can be obtained by
selecting the “ Use back-time search algorithm” parameter. In this case
the software will automatically “backwards” compute the intersection
of the measured curve with the x-axes before the threshold level was
triggered.
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MCHSonic — Measurements Report

Lunghezza: 17 - 25 m
Distanza: 2.25 m

The Measurements Report can be plotted for one to three Diagraphies,

Tempo di Arrivo[ms] Tempo [ms]
i i together with the graphic of time of first break and of the correspondent
( Wi | energy absorption.
. 3Nl | A customized Header including company’s logo can be defined.
& e 15 iz Report di Misura
. I, PR Edit
g ‘: aa Diagrafia ] Grafici tempi e attenuazioni ‘I'ﬂ-ﬂlnnn b:h:rmn-'l .
- ! sl ) Intestazione Diagrafia oo e i — g S
o0 : Sl [~ [Path:12 ps K- S
't-‘-.. N || Lengtn 0to10m B b S g B m v TN Ly e B
! it \g ﬂ Distance: 1.00 m |
X
UYL .;I-: Asze ¥
2 i FAH] !z_t' Titolo: |Time [mz]
A , Limiti asse 4 [ms]: min |0 max |1
; \ : tﬁ Lunghezza azze [cm): 35 [~ Scalaasse® f "
22 ) “lﬁ? Graduazione primaria: 02 ¥ “izibile
I &1 Graduazione secondaria: |01 v Vigibile
ALA ] Agse
iy Titale:  [Depth [m]
= * Profondita ¢ Guate Riferimenta 0: |0
Lirniti azze ¥ [m]: ity ]D ma ]'ID
Lunghezza asse [cm]: 15 [~ Scala asse'
24 Graduazione primaria: 1 v isibile = -
Graduazione secondaria; |05 v Visibile o
e : [ oke:
25 Chiudi Anteprima Ezporta PDF
-100-30-60-40-20
Decadimento [dB]
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sonic and ultra
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MCHA - key benefits

Use of the MCHA for sonic and ultra

e
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investigations in concrete and masonry

Lunghezza: 17 - 25 m
a: 2.25m

Percorso: 1-2
Distanz.
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MCHA - key benefits
Use of the MCHA for sonic and ultra-sonic

investigations in concrete and masonry:
Tomography of measurements

Lunghezza: 17 - 25 m
a: 2.25m

Percorso: 1-2
Distanz.
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MCHA - key benefits
Use of the MCHA for sonic and ultra-sonic

investigations in concrete and masonry

Transducers-Sensors:

A)- piezoelectric Receiver (internally pre-amplified, 20dB, 10x)

55kHz res. freq. (optional 20-80kHz)

Percorso: 1-2

Lunghezza: 17 - 25 m
a: 2.25m

Distanz




Profandita [m)

Percorso: 1-2 (CMS transducer)

Lunghezza: 17 - 25 m
Distanza: 2.25 m

Transducers-Sensors:

B)- piezoelectric Transmitter with adjustable transmission pulse (up to 1.6kV)

Tempo di Arrivo[ms] Tempo [ms]
01020304 00102030405060708081.0
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Transmitter Sensor’s Remote Push-button:

The push-button on the transmitter allows the operator the handling from a
“remote” position of the freeze - and of the store - function.

Ptk A
e e
e e By

If the push-button on the transmitter is pressed once, the signal acquisition
on the PDA switches from continuous to the “one shot mode”.

24

If the push-button is press-touched and hold for at least 3 sec, than when
released, the data storing function is performed.

25
-100-80-60-40-20
Decadimento [dB]




(CMS transducer)

Transducers-Sensors:

C)- piezoelectric Hammer-Transducer for low frequency / high energy signals
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MCHA

Use of the MCHA for Pulse echo test and Low Strain
Method

Pile Processing Software V.1.12
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Soluzioni geofisiche

* Introduction

 Metod PEM

* Metod TRM (FD/TD)

* Pile Processing Software

« Example
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Pile Processing Software
(start window)

Pile Processing Software V.1.12

FEM
I 1 T T T T T T T T T
=
2
=
£
Zoosk -
a
o
£
= 0 I I I I I I 1 I 1
1] 10 20 30 40 a0 =] 70 g0 a0 a0
Lenath [m]
TR
1 T T T T T T T T T
®
b
i
o
eg)
F 0sF _
o
£
(=]
=
o I I I I I I 1 I 1
1] 10 20 30 40 50 G0 70 a0 90 100
f[Hz]
Estimated Profile
1 T T T T T T T T T
£
o
=
=
& 05 -
@
5
o
0 I I I I I I 1 I 1
0 10 20 30 40 50 B0 70 a0 =1l 100
Length [m]
Zoom 2n Zoom off IMake Report

14-Jan-2008-08-02

FEM Result

d1 [m]: n
d2 [m]: 15
Threshald: 025
Gain: 141

Compute

TRM Result

fl [HZ]Z 00
2 [Hz]: 1850
Threshald: 035
Compute

Profile Result
|=

r_n=

‘ Farameters

‘ Frocessing

Save Results

[ Open Results

‘ Exit




Pile Processing Software
(| SolGeo g
- d Soluzioni geofisiche (Setup parameterS)

Pile Processing Software V.1.10 e

FPEM Result

dl [m]: 0

42 [m]

| !
Assumed cancrate velocity 4000 Tx transduction [mi/g] 86 0 50 100 TRM Rasult
[rfs]
fl [HZ]Z o0
Assumed concrete density 2300 R transduction [rg) 932 T T 2 [Hz]: 1500
[kg/m*3] Threshald: 035
Assumed pile length [m] 12 Hammer mass [kg] 0196 Compute
Profile Result
Assumed pile radiug [m] 03 |=
Open Measure L L =
[ 0 a0 100 r_n
Sarmpling frequency [Hz] 100000
Defected_Pile.pil : : Parameters
Mumber of samples 500
Measure number 4 Processing
Band Pass filtter f1 [Hz] 7aa —

Save Results

Band Pags filtter 2 [Hz] 1600 Save & Back
L 1 Open Results

0 an 100

Wake Report Exit




SolGeo Pile Processing Software
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Pile Processing Software V.1.12 14-Jan-2009-08-08

PEM
2 | | | | . PEM Result
E ' : ' ' ' d1 [m]: o
£ d2 [m]: 15
=T
= Threshald: 025
% Gain: 141 1 »
s HI B
5 1=9.8 [m]
Length [m] TRM Result
TR f1 [Hz]: 10
148 T | T T T I f2 [Hz]:
' . . ' . 1600
fud : 9.7 [m 10.1 [m 9.5 [m 9.3 [m 9.7 [m —_ M
B i L L i]' [ J [i L, [ 1, i[ L, F1n(f(Jf) Threshald: 035
R e R RREETEEET EF L EEPPERETRE PEEEEEERP PR R REECGECt ThL SETEEEPEREEEEEPPEETRE —_— H
= : ' ! ! : : V2.0 1=9.7 [m]
@ : et : : : : n
'c—é ]| Yrmmnnennaes ; ; : P L - — Profile Result
s A I= 15 [m]
0k o e =
200 1800 r-n 03 [m]
f[Hz]
‘ Farameters
T 02
] ‘ Processing
0
2 ‘ Save Results
g 02
[ Open Results
Length [m] -
Zoom on H Zoom off Wake Report ‘ Exit
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Pile Processing Software
(report 1/2)

Report 1/2

Solgeo =il
Seriate
standard_pile. pil

Mormalized Amplitudes

Length [m]
TRM
18 I I I I I ! I '
5 5 : an : ; 5 — M,
i i 9.7 [m] 10.1 [m] 9.5 [in] 9.3 [m] 9.7:[m]
; L — — — o ' — — R,
© : : : : : : :
=R SRS S SR S R S . T R V20
o 1 — [ 1 1 1 ' 1 T
& e . | | . |
=] . e - .
= : o :
H :
f_g i
S S S L S R — =
= ] 1
! ;
1 [ ' - '
! S : . :
s ad L1 I I | 4 vt
200 400 2] B00 1000 1200 1400 1600 1800
f[Hz]

Proceszed by Pile Processing Software W1 41

18/02/2008 15.05
standard_pile
Mote:

Assumed concrete properties:
v = 4000 [mfz]
rho = 2300 (ko 3]

Assumed harmmer propertiss:
tn = 0196 k]

Fittering propertiss:
1_BP = 10 [Hz]
f2_BF = 1600 [Hz]

Assumed pile geotnetrycal properties:
1=15[m]
F_n= 0.3 [m]

Observed signals properies:
El-EcE = 536 [Hz]
F_p=336[N]

Estimated pile geometrycal properties:
|_FEM = 9.5 [m]
I_TRM = 9.7 [m]

‘ Save Results

[ 172

‘ Back




SolGeo

Pile Processing Software
24l Seiioni gectisicne (report 2/2)

Solgeo srl
Seriate
standard_pile. pil

Report 2/2

Mormalized Amplitudes

Length [m]

Estimated Profile

Frofile Radius [m)

Length [m]

Froceszed by File Processing Software %111

18/09/2008 15.05
standard_pile
Mote:

Assumed concrete properties:
v = 4000 [kns]
rhio = 2300 [koim 3]

Azzsumed hammer properties:
tn = 0196 k]

Fittering properties:
1_BF = 10 [Hz]
f2_BP = 1600 [Hz]

Assumed pile geormetrycal properties:
1= 15 ]
r_r=0.3[m]

Observed signals properies:
Bl-6dE = 896 [Hz]
F_p=336[N]

Estimated pile geometryoal properties:
|_FEM = 9.5 []

|_profile = 15 [m]
r_n_profile = 0.3 [m]

‘ Save Results

[ 22

‘ Back
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PEM

sapnilduty paziewoy

Length [rm]

u 0
B B
o =
i i o - 2
L kil =3 i =
= L = o =
2 5 4 & o
=] = g =3 ey
= =4 = b 2 T
= z @2 o |w % o 5
[ [ o H o 4yl = o
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i - £ 2 g m 2 e = = m & =
— Si@mn 5o = BIE Sl oD E|=
e = w o [ e T o= W |0 ElGD
Ll w| = i = o @ | b|_D_ A L
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|
p |
2=
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[
—
o]
O
o
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200 300 400 500 500 700 goa 900 1000 1100

100
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Processzed by Pile Pracessing Software W1 .11
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Soluzioni geofisiche

CEB
Savio
H.pil

Report 2/2

PEM

Marmalized Amplitudes

Length [rm]

Estimated Profile
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15/12/2008 17.00
H
Mote:

Azzumed concrete properties:
v o= 3800 [miz]
rho = 2300 [kaim®3]

Azsumed haminer properties:
t = 0.32 [ky]

Filtering propetties:
1_BP =10 [Hz]
f2_BP = 1000 [Hz]

Azzumed pile geometrycal properies:

=12 [m]
t_h = 0615 [tn]

Ohserved signals properties:
Bl-6dE = 872 [Hz]
F_p=11136 N

Estimated pile geometrycal properies:

I_PEM = &.7 [m]

|_profile = 12 [m]
r_n_profile = 1.6 [mn]
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p SolGeo Example 2

Soluzioni geofisiche

CEB 15/12/2008 17.00
Report 212 Savio H
H.pil Mote:

Azzumed concrete properties:
PEM v = 3800 [mis]
rho = 2300 [kaim®3]

Azsumed haminer properties:
t = 0.32 [ky]

Filtering propetties:
#1_BF = 50 [Hz]
f2_BP = 1000 [Hz]

Marmalized Amplitudes

Azzumed pile geometrycal properies:
=12 [m]
t_h = 0615 [tn]

Length [rm] Chzerved signals properties:
BI-50lE = 806 [Hz]
Estimated Profile F p=12388 [M]

Estimated pile geometrycal properies:
|_FEM = 5.5 [m]

=
i

|_profile = 12 [m]
r_n_profile = 1.4 [m]

=

Prafile Radius [m]
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