n‘é’:le

\)nq qn} e 19548

44.1 s
4717 m/s

Pu n’dfl.ft@&f

Portable Ultrasonic Pulse

;-—‘ “.. X
G,
A\
¢

Rir As




Constantly Innovating Proceq

o

1996 2009 2010 2011 2013 2017
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Inspection Objectives Proceq

As-built verification Integrity assessment Material characterization
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UPV Technology Proceq

Good concrete quality Poor concrete quality

5000mis

Créck - 3500_, m/s o
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Technology procean

54 kHz for concrete quality Exponential for special surfaces
(e.g. round, uneven, rough)
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Industry Pain Points Proceq

Incomplete offering Difficult to use Poor consistency
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Pundit UPV Portfolio Proceq

Pundit Lab Pundit Lab+
- . ;

Quiality, crack depth, E-modulus, data logging
Compressive strength

On-site, waveforms, scanning
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Concrete Transducer Portfolio Proceq

24 kHz 54 kHz 150 kHz

N AVAVAVAV;

Most applications Small objects

Mass concrete

<15m 05-7m 05-1m
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Specialist Transducer Portfolio Proceq

54 kHz 250 kHz 500 kHz 40 kHz

Exponential Shear wave

Rough surfaces Cores Small samples E-modulus
Concrete Refractory bricks Ceramics Concrete
Rock + Wood Fine grained rock Very fine grained rock Rock
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Dry-Point Shear Wave Transducer for procean
E-Modulus
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Why Measure E-Modulus? Proceq

Concrete Rock

Resistance to deformation Classification of rock cores
from loading ASTM + ISRM
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E-Modulus Determination from UPV pl'Dl:El:'

Easy to measure:

E-Modulus

+ =

GPa

Difficult to measure:
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Current Solutions Proceq

Messy Two persons (manual trigger)
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Dry-Point Shear Wave Transducer Proceq

Clean One person (automatic trigger)

15
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Superior Measurement Results Proceq

Proceq dry-point
shear wave transducer Standard S-wave transducer

-1.7%

0.4%
t1 = 167.5 us 100 § t1 =221 ps

100+
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=t
=
E‘:_"‘_‘.::-b
T
Amplitude [%)]
o
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Automatic trigger Subjective trigger, difficult interpretation

Consistent and repeatable results Inconsistent results
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Pundit Platforms Proceq

Pundit Lab / Lab+

Optimized for laboratory Optimized for site

© Proceq 2017 18



Pundit Lab proceq

v/ Waveform on PC/
oscilloscope

v USB-powered
device

ThiniPad

v Third party remote
control e.g. for in-
line inspection or
supervisor control
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Pundit Lab Icon-Based Screen Proceq

25.6/ps |
3466 m/s | Eg—_‘l [ 80.0ps
I

Pulse velocity measurement Crack depth measurement
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Pundit 200 Touchscreen Proceq

Rugged IP54
High resolution

UPV and Pulse
Echo

21
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Full Control of Test Parameters Proceq

Complete
Vi to Transmission Time W
: parameter
200 ps 300 ps .
|
Vo 150.7 ps overview

it
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300 ps

proceq

Full triggering control
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Spotlight: Compressive Strength Proceq

TestBl...51 06 Vd 3 Compr. Strength émlzzrp 13:53

ps 100ps 200ps 300ps 400ps S00ps 600 p Gain

s 700ps 8
0.8 ps N
30 MPa 500x

b

Wl 2 RILEM |
y; 4'9 7 X Voltage © J

~

Custom curves

# 0.100 m 200v

o0 #

v/ Correlate to UPV

v/ Combine UPV
with rebound
number
(SONREB)
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Spotlight: Area Scanning Proceq

v/ Thickness
variations

v Quality variations

v\ Clear display of
results

© Proceq 2017 24



Spotlight: Strength Development

© Proceq 2017

R

00:03:20

Events 23/30
MNext Event 00:03

Finish Time 25/08/2014 15:0
Averaging i

o’

o°

00:06:40

proceq

v/ Concrete curing

v/ Verification of
mix design

Programmable
intervals
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Spotlight: Concrete Cracking

© Proceq 2017

proceq

2: 113.5 s
d: 0.068 m

Voltage

N/  Crack depth
200V 3

v Simple procedure

v Instant results
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Report Generation in Link Software Proceq

MName Date & Time Measurement Mode Result Distance Velocity Timel Correction Factor

Signal Curve #1 # 1x Settings & Results Device Information
100+ 13% Calib. Time Offset: -3.0ps Device Name: Pundit
z t1 =565 s Probe Type: P-wave Serial Mumber: UP01-999-9993
= ) ’ Probe Freq. 54 kHz Software Version:  1.21
R | ﬂ .Iql |nll Iﬂl OO AA N LA k. k. 4 A, 4 ! I L Mo. of Meas.: 16 Hardware Revision: B3
%_ TV UIUU ll,)'”U TR = RCAYAYAY i ! ! ! ! T * & Measurement Count [XY]: [4.4]
£ Raster [X,Y]: [0.300,0300] m
= 100 ] polot scheme: i,
50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 i ety
Time [ps] Distance: 0.250 m
Auto Color Range: m}
Minimum Speed:
Maximum Speed:
_ Meas. X Y Pulse Voltage Probe Gain Timel Velocity
211 B00000 ix #_(m (m) W b @) (m/s)
B - s00ms 1 0.000 0800 200 100 565 4425
1x . 2 0300 0300 150 50 558 4472
= 4300 - 4350 m/s 3 0.600 0900 150 50 547 4570
= | 4 0900 0.900 150 50 549 4554
= 1350 - M0 mys 5 0900 0.600 150 50 562 4448
6 0.600 0.600 150 50 58.5 4274
= - [
= 4400 - 4450 mfs 7 0300 0600 150 50 570 4386
= 4450 - 4500 m/s 8 0.000 0600 150 50 561 4456
9 0.000 0300 150 50 55.5 4505
. 4500 - 4550 m/s 10 0.300 0300 150 50 557 4488
11 0.600 0300 150 50 55.5 4505
4550 - 4600 m/s 12 0.900 0.300 150 50 554 4513
13 0.900 0.000 150 50 551 4537
.)4600m;’5 14 NAN A0 180 LTl sen ASAS
Comment
& (add
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Global Standards Conformity Proceq

AT,
A,ELM,) ISO e cost JO°F @

JGJ

ASTM INTERNATIONAL
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Pundit® proceq

Pundit®

Since 1972

Complete offering Ease of use Trusted
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Product Pricing Proceq

Pundit Lab Pundit Lab+ Pundit 200

Lab optimized

Site optimized

Compressive strength +
SONREB

Area and line scans

Compatibility with pulse echo
and array transducers
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Probe Pricing Proceq

24 kHz 54 kHz 54 kHz 150 kHz 250 kHz 500 kHz

P-wave S-wave
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2. Tablet or
pply. General terms
eg.com/service
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