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Summary

For the Delft Cluster ‘Railway transition zones and switches' project, extensive measurements
are made. The measurements are divided into three types. The soil investigation is the
subject of this report. The long-term and short-term measurements are described in other
reports.

The goal of this report is to make sure that all measurements are available to everyone
involved and to properly name all the measurements. This will prevents problems with wrong
or old data, additionally it will facilitate the communication between all involved in the project.

This report gives an overview of the dimensions, location and history of the culvert and
switch. It also contains all available data on the soil investigation, consisting of four types of
measurements.
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Introduction

For the Delft Cluster project ‘Railway transition zones and switches’, extensive field-testing
has been carried out. At a location east of the railway station Gouda Goverwelle (GoGo) the
behavior of a track and soil at a culvert and a switch are studied.

This report is part of a series of reports describing all tests performed at the GoGo test site
and their results. All reports are written in the same format and tests are named in similar
fashion. The reports also describe the structure of a database that contains all data. This
database is supplied digitally along with the reports.

The complete series of reports consists of:

A.

B.

Field survey.

1001069-000-GEO-0004 Factual report field survey

Short-term measurements May 2008.

1001069-000-GEO-0003 Factual short-term measurement 2008
Short-term measurements April/May 2009.

1001069-010-GEO-0004 Factual report short-term measurements 2009
Long-term measurements.

1001069-000-GEO-0005 Factual report long-term measurements.

This report (A) gives a complete overview of the field survey. The report starts with some
information on the culvert and switch. Then, the following geotechnical test results are
described:

DelftCluster Railway transition zones and switches

CPT.

VSPT.

Visual inspection.

Ground Penetrating Radar.



1001069-000-GEO-0003, Version 03, 26 November 2009, final

DelftCluster Railway transition zones and switches



21

2.2

2.3

1001069-000-GEO-0003, Version 03, 26 November 2009, final

2 Dimensions and location of the culvert and switch

Specifications of the track
The specifications of the track is the same for both the culvert and the switch. The following
information is available.

Construction part Type / dimensions
Rail UIC 54
Sleeper Wood
Average sleeper distance 0,60 [m]
Track type Ballasted
Table 2.1 Specifications of the track

Location of the culvert
The location of the culvert is some 500 meters from the Railway station Gouda Goverwelle,
on the Gouda — Utrecht line at 28.773 km. Table 2.2 shows the coordinates.

Construction part X coordinate [rds] Y coordinate [rds]
Culvert centre 111561 447517
Table 2.2 Coordinates of the culvert

Dimensions of the culvert

The approach slabs on which this part of the project focuses are part of a culvert on the test
site. The culvert was originally built in 1852. Parts of the abutments of the current culvert are
still made up of original masonry from 1852, which has been repaired by injection techniques
where necessary. The span between the two abutments has been made with the use of a
concrete plate since 1949. Inspection in 1986 revealed that the abutments are closer together
near the waterline compared to the top of the abutments. In 1994, the culvert was lengthened
with the use of prefabricated concrete modular sections. During this renovation, the track from
Woerden to Gouda was moved so that it no longer crosses the original section of the culvert
from 1852. Drawings of this renovation are available but only in poor quality. The foundation
consists of many different pile types. The original abutments are built on wooden piles. The
newer sections of the culvert are built on a combination of steel tube piles and square
prefabricated concrete piles.

Four drawings of the culvert are added as Appendix A. Table 2.3 shows indicative
dimensions. All dimensions are as-designed, there are no as-built drawings of the culvert.

DelftCluster Railway transition zones and switches 3
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Construction part Size [m]
Culvert length 51.25
Culvert width (span) 1.78
Culvert height 2.83 relative to bottom culvert
Water height in culvert 0.63 relative to bottom culvert
Track level 3.35 relative to bottom culvert
Approach slab length 4.0
Approach slab thickness 0.4
Approach slab width 1.2
Space between approach slabs 0.2
Approach slab angle 1:40*
Space under ralil 0.2
Table 2.3 Indicative culvert dimensions as designed

* For approach slab angle in current state see section 5

Remarks on as designed data

According to the design drawings, the approach slabs are 1,2 m wide and placed right under
the rails. Since the distance between the rails is 1,4 m, this suggests a space of 0,2 m
between the two slabs. This has not been found while digging the holes described in Section
5. It is likely that the plates are installed against each other. However, some radar
measurements do not show a clear reflection of the slab. This might indicate that there is a
split between the slabs despite the fact that it was not found during the visual inspection.

Location of the switch

Location X coordinate [rds] Y coordinate [rds]
West limit 111720 447502
East limit 111607 447517

Table 2.4 Coordinates of the switch

Dimensions of the switch

The switch is a 1:34.5 high-speed switch and is known as switch 447. A design drawing of the
switch is available in appendix B. Inspection in the field has shown that the drawing of the
switch is quite accurate for the situation at the time of the measurements.

Construction part Size [m]
“Straight” section 37
“Outgoing” section 74
Table 2.5 Indicative switch dimensions

DelftCluster Railway transition zones and switches 4
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3 Cone Penetration Tests

Next to the track seven CPT’s were carried out near the culvert and one in the track. At the
switch two CPT's are carried out in the track. The testing is in accordance with Dutch
standard NEN 5140 klasse 2. The specifications of the penetration cone that is used are
shown in Table 3.1

Parameter Top limit of measurement range
Cone tip resistance 50 MPa
Skin friction 0.7 MPa
Pore water pressure 1 MPa
Cone inclination 350 mRad

Table 3.1

CPT at the culvert

Penetration cone measuring limits

The coordinates of the CPT’s are shown in Table 3.2. CPT C-S15 is made in the track during
one of the short term testing nights. S01 to S10 are located beside the track. A drawing of the

CPT locations is given in Appendix C. The results are given in Appendix D

CPT name | Pore water pressure X-coordinate Y-coordinate Surface level
measured (rds) (rds) (NAP) [m]
S01 Yes 111555.86 447524.07 -0.51
S04 Yes 111563.98 447522.81 -0.35
S06 Yes 111572.78 447522.27 -0.63
S07 Yes 111558.86 447523.39 -0.50
S08 No 111566.64 447527.58 -1.29
S09 No 111570.81 447527.39 -1.45
S10 No 111560.13 447528.04 -1.39
C-S15 No 111569.01 447518.43 -0.01
Table 3.2 Coordinates of CPT tests at the culvert

CPT at the Switch

Both CPT's are located in the track as shown on the drawing in appendix C.

CPT tests are in appendix D.

The results of the

CPT name | Pore water pressure X-coordinate Y-coordinate Surface level
measured (rds) (rds) (NAP)[m]
S-S13 No 111615.00 447510.09 -0.09
S-S14 No 111682.11 447502.62 -0.18
Table 3.3 Coordinates of CPT tests at the switch

DelftCluster Railway transition zones and switches
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Vertical Seismic Profiling tests

CPT S-S13, S-S14 and C-S15 are made together with a VSPT. A seismic measurement is
made every meter, starting at 2,7 m below surface level. The seismic waves are induced by
giving a blow with a hammer on a sleeper, a rail and a steel rod inserted in the ground. Each
material is stricken three times, making a total of 9 measurements per measurement level.
From the nine measurements the best signal is selected for processing.

The VSPT sensors are embedded in a CPT rod 1 m above the cone. There are four sensors
in the rod, placed at 90 degree intervals. From the four channels, the best two are selected
for processing.

The location of the VSPT is given in Tables 3.2 - 3.3 and in appendix C. The VSPT results

are added to this report as Appendix E. For convenience, the cone resistance is also plotted
in the figures showing the VSPT results.

DelftCluster Railway transition zones and switches
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Visual inspection

To the west and to the east of the culvert holes are dug in order to physically determine the
height of the ballast and the position of the approach slab. Inspection took place in December
2007 on the East side and in January 2008 on the West side of the culvert.

Table 5.1 shows the results of the visual inspection on the East side of the culvert. One of the
goals was to determine if there is a clear transition from the ballast to the underlying sand.
Inspection revealed that there is a layer of mixed sand and ballast. The top of this mixed zone
is given in the table, as is the top of the level where there is no more ballast in the sand.

During the visual inspection on the West side of the culvert, results given in Table 5.2, the pits
where dug out to the level either where the approach slab was found or where the sand layer
ended. The column “top of clay” gives this level.

The two locations at which the level of the slab is measured give an angle of the slab of 18.4°
in its current state.

Distance | Bottom Depth top Top level Top level | Groundwater
to edge ballast approach sand/ballast sand level
culvert slab zone
[m] ref BS [m] ref BS [m] ref BS [m] ref BS [m] Ref BS [m]
-1,2 1 14 11 1.2 -
-3,6 1,1 Not present 1.2 2.4 2.4
Boring
-4.8 unfinished
Table 5.1 Results visual inspection East side of culvert (Gouda)
Distance to Bottom ballast Depth top Depth top of End boring
edge culvert approach slab clay
[m] ref BS [m] ref BS [m] ref BS [m] ref BS [m]
0,6 0,7 1,2 - 1,2
25 1,3 1,55 - 1,3
4.4 1,4 Not present 2,1 2,35
Table 5.2 Results visual inspection West side of culvert

Note: BS = level top of rail

DelftCluster Railway transition zones and switches
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Ground penetrating radar

Geofox, see Appendix F, carried out the radar testing. Because this is in Dutch, an English
summary of the report is given in this chapter.

Research properties, settings and reference data

The objective of the Ground Penetrating Radar (GPR) research is to determine the presence
and location of the approach slabs. A secondary objective is to determine the thickness of the
ballast. Given the large difference in material properties between ballast, concrete and
foundation compared to the weak soil at the site, the GPR was expected to give clear results.

Item Value [unit]
Research date 18/19-12-2007 , 22/23-01-2008
Researched track length 250 [m]
Antenna frequency 400 , 900 [MHz]
Radar type GSSI SIR3000
Filtering Hi pass , low pass
Measuring grid Parallel lines
Type of radar vehicle Hand operated trolley
Measurement speed 2-3 [km/h]
Data storage Digital
Number of profiles 20

Table 6.1 Properties of GPR research
Antenna frequency 400 [MHZz] 900 [MHZ]

Measurement range 80 [ns] 40 [ns]
Samples per scan 512 512
Bits per scan 16 16
Measurements per meter profile line 100 100
High pass filter 295 [MHZz] 295 [MHZz]
Low pass filter 1930 [MHZz] 1930 [MHZz]

Table 6.2 GPR settings

The profiles 13 14 138 and 145 are 400 MHz Measurements. 15, 133, 134, 135, 136, 137,
139, 140, 141, 142, 143, 144, 146, 147, 148 and 149 are 900 MHz measurements.

For the time/depth conversion, the following table was used as provided by Deltares, based

on the findings from the visual inspection (chapter 5), and the width of the culvert of 2,4m.

DelftCluster Railway transition zones and switches
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Position (culvert centre) Bottom ballast (BS) [m] Top approach slab (BS)
[m] [m]
-4.8 1.1
24 1 14
1.8 0.7 1.2
3.7 1.3 1.55
5.6 14
Table 6.3 Reference data provided for GPR research

Research results

The radar profiles were visually inspected and, with the use of specialized software
processed, filtered and translated to depth profiles. For the time/depth conversion of the
measurements, the dielectrical value of the soil combined with data from the performed
geotechnical research is estimated at 12. The reach in depth of the measurements is
estimated at 3 m below surface level for the 400 MHz measurements, and 1.5 m below
surface level for the 900 MHz measurements. The detailed profiles are added as appendix
(bijlage) 2 in the Geofox report, which is Appendix F in this report. In the graphs, Z1 is the
transition between ballast and embankment. Z2 is the transition between embankment and
approach slab or culvert.

Figure (figuur ) 1 in the Geofox report shows a radar profile for illustration purposes. The 400
MHz profile clearly shows the transition between ballast and approach slab. The top of the
culvert (bovenkant duiker) and the approach slabs (stootplaat) are also clearly visible.

The measurements performed in between the rail and on the survey path along the track
(140, 142 and 146) do not show a clear reflection of the approach slab. This is the same for
measurement 148. The average thickness of the ballast is 40 cm with a clear increase of
thickness on both sides of the culvert.

DelftCluster Railway transition zones and switches 12
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A Drawings of the culvert
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B Drawing of the switch

DelftCluster Railway transition zones and switches

14



¥ REA

T S : 8

. . . " 3 .. .1 = \. = »,/,, = —— m = i T Jmﬁm..vn 3 x M»J,.. [ R aarey g -
L anie me e e e AN T T . & 7o) 2 STy C — — 25

: 1O R N : —
o ’ — o* - ’ P -,4\
: R g _ co T v o - "Bij het voegloos maken het middengedeelfe, over het onromomﬁ: deel, <mq.te.am: waarna
. : , . J g

31 % 600

aiie - : p _ . . o o v o , - : ﬁ 12x580

3

--—-m-.qp."' R

23x 600 - . e

mr\r ¥ _Oxg o . - 16 X@NG ' . % .

chv . Lx600

3000 3600 3000 3000 3000 100 _ 3000 E I T 00 1 00 L | o @%@ | Ry T
: X X X . . _ | TeR:Ns] 10k ol ; . , i 11 : HRIRIRIRIE . 24,000 il , JJ@@U@D@

3000 3000 3000

[
B
.
%
:
____:_______.JL
.-——l———-‘-
[
]
v,
#
L
—

1>
X
pas
>
P

4 &

1 v het wi om de andere
erschoenen aanbrengen W

4 X

~

X
3>
) X
}><
1 Rad

J
207,5
3695
2951
“344 1
-
L51.8
1
5715
5354
70,8
70,7
g
8418
91k
350
10670
-

S P
4
S Pt

X
5-838

)

1394

1436

T o
ot
oo,
0 .

1 _ : 5030 1 1 . H 30000 Wi - . i i I R NTRm s L LI 2 == o b 1 e = U I .. :
: s Mg T : _ ' _ _ " A ¢ 8324 |' I Al i |4 12812 | I 12 L iIRIR]

19

3

72
30
3

7

1A

3 N
| o |
| —
) |} S |

 —

v =
v

vl

vt
VI
I

X (=
X1

X1l
XIl
XIV
XV

o

=18 § Q—

26000

I v ) we——" |
.L_;—I | D
| -

I W—

- 26000

<
<
>
3

4
15-83%
15843
15-0bb

i
>
15-638
=
[
865
15-846
o
xE‘.‘.a_
>
1
15-843.
N
5
O
O
=
W
1394
\ D
N ]
/e
~]
4
1

<[
<
KL
>
%
>
> L
o
>
x
<
.
<[
11535

xL
L
>
pY4 1
X
P4
XL
X
<L
=
= o
N
"EZ
2.
by
- A
X
x
=

T %

2525

X .WEFBER__ B Amz_aa .&»Km ‘, . | R o | u | | | | . SO : : w o IHHHHHHUH

|
| dcE |
| 1

|

)
—
(=3
=S
| ¥

20| %& unut

2070 1. 2980 .‘ . . . _ . | .. _ . SR | . : ‘2.83 m.s..ﬂ.. ES o m_sps_poszagen _ | . _ 3
| \ ) houten met strippen bewerken veigens K 410217 . . : X e . @?

R 2300 m
Ovgbg

lmik 1: 455
Reo
R2300 m
\
/
\
/
g
3:
¥
R og
=g N
Ny
\

N — . %260 . — 0280 Cglp | 15x 280 | . sl Ve 320 39 . x40 - B0 . : |

o~

R 26400 m

0

R | . | _ 5 . | T 2 | ) S -] . o . : ™ Loy Toepassingsmogelijkheden in ieder et | sicht wl UICSS 1:
BRI N : | . | T R | - © S¢ ‘ 1 ‘ | . . | @ | h | . L . - “ o . 5 P _afzondertijk_fe beoordelen_door Szm:. E | lemuwh% spoor_zie- tkg 47986

he sol |
wﬁ\ (v h) “wissel _in_steensldg_leggen. . T . wbuakm

zie tkg 610876
zie tkg L10877 (vr L wl)

“Voor _punfstuk _zie thg 49355 [ dezs tokening vervanat;

i

T | neem | atum

1799

Ly ¢ W nm\ { ' ' ; - ’ - Sk | 5 = P .J\
ig¥l Lo ) . ( . , L/ § P m/

o T | . m |
e . e A T PR | S 0 Sed mee eplb CVID kw . | : : eyt gon fe brengen ES uit

(

| P - R 2300/ 26400 m . : , a — - T
7 s { wN\v m M.v U M\\w\»k\i ) ﬂfx.w}f,u\..\\ m\ O\\w . Nm-m I%;HLEE\ 8 ] ngqsﬁ ,. WG :

| | " ppde met X " gemerkte u% gecmqueert | o .
.. T : ) :} n o ,. » mﬁ. /W . " . L f\u | ) . f . ; /, 3 S . ) . , o . . . . | . . . . i , , , §§B gecontroteerd % -.w@OW
B S ) . pow Lgsida YA (2) o T AR , o o T - | = 4 | | : : E : —%_vi rgpt UICSL igk M BND_N gosdggkourd A L
. _ , I . | 3 | | S e b | - ) :&é.%ﬂu c.n A»L\z<zumm;m=%om8ﬂt§=x Utrecht
| | | SR | _ S o o | B ”_ "8 kpt 30-122 toepassen e bij_W30-106_ | emdntrsiruchus
' : o 2o o . . . - o S B . : o . : o _W . e . - Treoi] theoretische lef mgnow% vk psk. e av :

. - : L - S : : - _ S : . o . x S TEL SR m_.mp _nr rgpt mnz.mlaw..! vigs tkg 49 ) - i

A . we <ol vk rant ve psk zie tkg e._otgdﬂ:ar;: 1 “ iy

é (:.;“\}'
¢

BRI E




1001069-000-GEO-0003, Version 03, 26 November 2009, final

C Location of CPT's and VSPT's
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Figure E.1 S08 shearwave VSPT results
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DelftCluster Railway transition zones and switches
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Figure E.3 S10 shearwave VSPT results
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DelftCluster Railway transition zones and switches
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F Ground penetrating radar report

DelftCluster Railway transition zones and switches
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0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1

. 0 Layer1

0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1

z(m)

0,69

0,58

0,54

0,58
0,59

Amp

4040
4446

Dev(m)

[eR=ReRek=RekeR=R=R=R=R=R=R=R=R R R=R=R=R=l=R=Rel-ReNaoloNololaNo ool cNoloaNoNoleN oo lelsNallo o NoloRel oo aoloNo o e No o e o joje o oo RoleRole N

% Scans Vel. Type v(m/ns)

0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data

0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545

t(ns)
26,406
26,719
24,688
24,219
23,906
23,75
24,219
24,375
24,063
23,906
23,281
23,906
24,063
24,688
23,125
23,438
23,125
23,906
24,063
23,906
24,531
25
24,375
24,688
24,375
22,344
22,188
24,531
24,375
24,688
23,438
23,281
24,219
21,563
21,875
21,094
21,563
20,781
22,188
22,656
20,625
20,938
21,25
21,094
22,188
21,406
21,406
22,969
22,031
22,031
21,563
22,344
21,563
22,5
22,031
21,719
21,563
20,781
21,25
20,938
21,406
21,406
20,938
22,031
21,719
21,25
21,563
21,094
21,563
21,25
22,969
22,031
22,344



File:
Ricthing:
Duiker op:

File
FILE138_B
FILE138_B
FILE138_B
FILE138_B
FILE138_B
FILE138_B
FILE138_B
FILE138_B
FILE138_B
FILE138_B
FILE138_B
FILE138_B
FILE138_B
FILE138_B
FILE138_B
FILE138_B
FILE138_B
FILE138_B
FILE138_B
FILE138_B
FILE138_B
FILE138_B
FILE138_B
FILE138_B
FILE138_B
FILE138_B
FILE138_B
FILE138_B
FILE138_B
FILE138_B
FILE138_B
FILE138_B
FILE138_B
FILE138_B
FILE138_B
FILE138_B
FILE138_B
FILE138_B
FILE138_B
FILE138_B
FILE138_B
FILE138_B
FILE138_B
FILE138_B
FILE138_B
FILE138_B
FILE138_B
FILE138_B
FILE138_B
FILE138_B
FILE138_B
FILE138_B
FILE138_B
FILE138_B
FILE138_B
FILE138_B
FILE138_B
FILE138_B
FILE138_B
FILE138_B
FILE138_B
FILE138_B
FILE138_B
FILE138_B
FILE138_B
FILE138_B
FILE138_B
FILE138_B
FILE138_B
FILE138_B
FILE138_B
FILE138_B
FILE138_B

138

Woerden

53 m

Chi#

G L QI U G G G G QA QUL QA QRUE R G Q. QP G P QR (P (T QP QP G G QI (T N G I QP QP QT R QI QP (P QP (I QI QI (U " G T AT L G G I I QUK QU QUL T VAT QI (L U I QU QI G G QI

x(m)

155,5
155,98
156,83
158,43
159
159,4
160,1
160,68
161,95
163,11
164,95
165,54
166,74
168,48
169,22
169,86
170,32
170,76
171,08
171,88
172,95
174,04
175,01
175,64
176,22
176,55
177,01
177,64
178,2
178,4
178,82
179,24
179,9
180,75
181,31
181,95
182,54
182,98
183,26
183,59
184,03
184,89
186,04
187,15
188,27
189,59
190,89
191,46
192,65
193,5
195,12
196,33
197,44
198,3
199,49
200,04
200,66
201,07
201,76
202,47
203,11
203,81
203,82
205,28
206,36
207,81
209,04
210,55
211,19
212,35
213,47
214,49
215,06

60,4

x(m t.o.v. py(m)
95,1
95,58
96,43
98,03
98,6
99
99,7
100,28
101,55
102,71
104,55
105,14
106,34
108,08
108,82
109,46
109,92
110,36
110,68
111,48
112,55
113,64
114,61
115,24
115,82
116,15
116,61
117,24
117,8
118
118,42
118,84
119,56
120,35
120,91
121,55
122,14
122,58
122,86
123,19
123,63
124,49
125,64
126,75
127,87
129,19
130,49
131,06
132,25
133,1
134,72
135,93
137,04
137,9
139,09
139,64
140,26
140,67
141,36
142,07
142,71
143,41
143,42
144,88
145,96
147,41
148,64
150,15
150,79
161,95
163,07
154,09
154,66

Layer 1
0 Layer 1
0 Layer1
0 Layer1
0 Layer 1
0 Layer1
0 Layer1
0 Layer1
0 Layer 1
0 Layer1
0 Layer 1
0 Layer1
0 Layer1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer1
0 Layer 1
0 Layer1
0 Layer1
0 Layer1
0 Layer1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer1
0 Layer 1
0 Layer 1
0 Layer1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer1
0 Layer1
0 Layer1
0 Layer1
0 Layer1
0 Layer 1
0 Layer1
0 Layer1
0 Layer1
0 Layer 1
0 Layer 1
0 Layer1
0 Layer 1
0 Layer1
0 Layer1
0 Layer 1
0 Layer 1
0 Layer1
0 Layer 1
0 Layer1
0 Layer1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer1
0 Layer 1
0 Layer1
0 Layer1
0 Layer 1
0 Layer 1
0 Layer 1

z(m)

0,58

0,65

0,81
0,68
0,70

0,77

0,67

0,71

0,69

0,70

0,69

Amp

Dev(m)

[=RejolooolojooololloeBejllooleNeoleNeleelejeololeNeloeNeololeeoReleleoRoleNeReolloeNoleolelelloNelelololeRoleoleloloNeNeleNeNelleleNelleloNeNoleNe)

% Scans Vel. Type v(m/ns)

0 Core Data

0 Core Data“

0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data

0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545

t(ns)

22,5
20,625
22,031
21,719
21,094
20,625
24,063
24,219
24,063

23,75
23,75
23,75
23,75
24,688
23,594
24,219
24,531
25,469
24,844
25,938
24,375
23,125
25,781
26,406
25,938
25,489
24,688
25,938
26,406
26,875
28,438
25,781
25,781
26,094
23,906
24,688
27,031
27,031
26,406
26,719
26,094
26,094
26,406
25,313
26,25
27,344
24,531
24,375
24,844
24,219
24,688
26,563
26,719
26,094
27,031
26,563
26,719
27,031
26,563
24,219
24,219
25,625
25,625
25,156
24,219
24,531
24,375
24,688
25,313
24,688
24,844
25
24,688



File:

Ricthing

Duiker op: 53 m

File
FILE138_B
FILE138_B
FILE138_B
FILE138_B
FILE138_B
FILE138_B
FILE138_B
FILE138_B
FILE138_B
FILE138_B
FILE138_B
FILE138_B
FILE138_B
FILE138_B
FILE138_B
FILE138_B
FILE138_B
FILE138_B
FILE138_B
FILE138_B
FILE138_B
FILE138_B
FILE138_B
FILE138_B
FILE138_B
FILE138_B
FILE138_B
FILE138_B

138

: Woerden

Ch#

G AT QL QL (UG G P QI (K QI QL G QI I (U G QK VR NUE W (L [ QU QI G Gy

x(m)
215,94
216,91
217,42
218,05
219,23
220,86

222,6
225,62
226,26
226,87
227,98
228,31
229,41
229,93
230,85
231,63
232,73
233,74
234,93
235,66
236,19

236,9
237,44
238,49
239,12
239,75
240,37
240,85

-60,4

x(m t.o.v.  y(m)
156,51
157,02
157,65
158,83
160,46

162,2
165,22
165,86
166,47
167,58
167,91
169,01
169,53
170,45
171,23
172,33
173,34
174,53
175,26
175,79

176,5
177,04
178,09
178,72
179,35
179,97
180,45

Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer1

z(m)

Amp
3835
2016
4136
3838
4213
4308
7278
7049
2417
8654

14308
4135
5168
8518
5343
2963
4322
3839
5246
5574
4294
5668
6987
4081
6139
5058
4477
2323

Dev(m)

[~NeoNoNoNoNoNoNoNoleNoNolloNololololeNolololoNoloNe ool ol

% Scans Vel. Type v(m/ns)

0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data

0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545

t(ns)

25,625
25,156

25
24,531
24,219
23,281
22,969
25,156
25,781
25,469
24,844
25,156
24,844
24,688
25,313
26,094
25,625
25,625
25,469
25,781
25,938
25,625
25,469
25,938



File: 145
Ricthing: Gouda
Duiker op: 61 m

File Ch#
FILE145_E
FILE145_E
FILE145_E
FILE145_E
FILE145_E
FILE145_E
FILE145_E
FILE145_E
FILE145_E
FILE145_E
FILE145_E
FILE145_E
FILE145_E
FILE145_E
FILE145_E
FILE145_E
FILE145_E
FILE145_E
FILE145_E
FILE145_F
FILE145_E
FILE145_E
FILE145_E
FILE145_E
FILE145_E
FILE145_E
FILE145_E
FILE145_E
FILE145_E
FILE145_E
FILE145_E
FILE145_E
FILE145_E
FILE145_E
FILE145_E
FILE145_E
FILE145_E
FILE145_E
FILE145_E
FILE145_E
FILE145_E
FILE145_E
FILE145_E
FILE145_E
FILE145_E
FILE145_E
FILE145_E
FILE145_E
FILE145_E
FILE145_E
FILE145_E
FILE145_E
FILE145_E
FILE145_E
FILE145_E
FILE145_E
FILE145_E
FILE145_E
FILE145_E
FILE145_E
FILE145_E
FILE145_E
FILE145_E
FILE145_E
FILE145_E
FILE145_E
FILE145_E
FILE145_E
FILE145_E
FILE145_E
FILE145_E
FILE145_E
FILE145_E
FILE145_E
FILE145_E
FILE145_E
FILE145_E

QG U U (U G QG U G U G U G I QL Q. QP G QO QG QP G QT (G QRS G G U G QT P P O QU (U QUL QU G U QP G U QAT QU I (I (T QT IE QU QI (T QI QI QU (I QI QUK QT (I Q'S

x(m)

16,35
17,23

20,37
21,03

23,03
23,46
23,97
24,49
25,04
25,65
26,28
26,64
26,96
27,55
28,11
28,89
29,44
29,95
30,77
31,31
31,91
32,33
33,64
34,25
35,42
36,55
37,05
37,76
39,18
40,46
41,38
42,48
43,42
44,36
44,71
45,34
45,85
46,43
47,08
47,71

48,39
48,89
49,59
49,83
50,41
50,74

53,1

x(m t.o.v. portaal)
53,04
52,49
51,82

51,1
50,49
49,51
48,43
47,44
46,16
45,66

43,71

39,67
38,84

36,75
35,87
35,27
34,63
34,13
33,45
32,73
32,07
31,42
31,13
30,74
30,07
29,64
29,13
28,61
28,06
27,45
26,82
26,46
26,14
25,55
24,99
24,21
23,66
23,15
22,33
21,79
21,19
20,77
19,46
18,85
17,68

y(m)

Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer1
0 Layer 1
0 Layer1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer1
0 Layer 1
0 Layer 1
0 Layer1
0 Layer 1
0 Layer1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer1
0 Layer 1
0 Layer1
0 Layer1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1

z(m)

0,54

0,63

Amp

Dev(m)

[eNoNoNololoeNoNoleloloNo ool oRoleN oo NoloNoloNoloNelele oo NeleN ool oNoNeNeNoRoNe oo Ne oo e Re o aNolooeleolo oo NeoleooleoloReleoNeoNoNelo oo oo No el e Nol

% Scans Vel. Type v(m/ns)

0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data

0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545

t(ns)
20,469
21,875
21,25
20,156
20,781
21,875
22,5
22,813
22,188
24,531
23,906
25
24,219
22,969
23,281
25,313
23,75
23,281
23,438
23,75
23,594
23,594
23,281
23,125
23,281
24,063
26,406
25
25,156
25,938
24,219
22,188
23,75
23,438
22,969
23,906

22,344
21,875



File: 145
Ricthing: Gouda
Duiker op: 61 m

File Chit
FILE145_F
FILE145_E
FILE145_E
FILE145_E
FILE145_E
FILE145_E
FILE145_E
FILE145_E
FILE145_E
FILE145_E
FILE145_E
FILE145_E
FILE145_E
FILE145_E
FILE145_E
FILE145_E
FILE145_F
FILE145_E
FILE145_E
FILE145_E
FILE145_E
FILE145_E
FILE145_E
FILE145_E
FILE145_E
FILE145_E
FILE145_E
FILE145_E
FILE145_E
FILE145_E
FILE145_E
FILE145_E
FILE145_E
FILE145_E
FILE145_E
FILE145_E
FILE145_E
FILE145_E
FILE145_E
FILE145_E
FILE145_E
FILE145_E
FILE145_E
FILE145_E
FILE145_E
FILE145_E
FILE145_E
FILE145_E
FILE145_E
FILE145_E
FILE145_E
FILE145_E
FILE145_E
FILE145_E
FILE145_E
FILE145_E
FILE145_F
FILE145_E
FILE145_E
FILE145_E
FILE145_E
FILE145_E
FILE145_E
FILE145_E
FILE145_E
FILE145_E
FILE145_E
FILE145_E
FILE145_E
FILE145_E
FILE145_E
FILE145_E
FILE145_E
FILE145_E
FILE145_E
FILE145_F
FILE145_E

23 sh o) md e o cd cd o) e e e ed od o3 o od e el e b R ) A e ) ad A el A A M aeaEaAaAAaaeaaCEOaAaadadadaoaadaCSAdadadhdaadaaCHSsCAaAadaoaaondGaaoaCEaaadnaanaaa

x(m)

51,11

51,5
51,79
52,21
52,61
53,03
53,43
53,74
53,95
54,45
55,19
55,82
56,23
57,28
58,25
59,52
60,55
61,39
62,03
63,32
64,99
66,54

67,4
68,28
69,07

69,8
70,46
71,12

71,6
72,15

72,7
72,86
73,29
73,95
74,27
74,69
75,23
75,58
75,81
76,09
76,34

77,66
78,21
79,04
79,34
79,66
80,02
80,48
81,24
81,89
82,18
82,54
83,17
83,66
84,27
84,67
85,02
85,35
85,69
86,22
86,66
87,06
88,18
89,15
90,02
91,08
91,78
92,17
92,88
93,97
95,33
95,91
96,58
97,09

97:89

53,1

x(m t.o.v. portaal)

1,99
1,6
1,31
0,89
0,49
0,07
-0,33
-0,64
-0,85
-1,35
-2,09
-2,72
-3,13
-4,18
-5,15

-37,98
-38,68

-42,23
-42,81

-44,79

y(m)

Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer1
0 Layer1
0 Layer 1
0 Layer 1
0 Layer1
0 Layer 1
0 Layer1
0 Layer 1
0 Layer1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer1
0 Layer 1
0 Layer1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer1
0 Layer 1
0 Layer1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1

Z(m)

0,62

0,61

0,52

0,49
0,51
0,51

0,53

0,51

0,61

0,75

0,59
0,62

Amp

Dev(m)
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% Scans Vel. Type v{m/ns)

0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data

0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545

t(ns)

22,5
22,344
22,344
23,125
22,969
23,125

23,75
22,969
23,125
22,813
22,656
24,688
23,438
22,031
21,094

20
17,969
19,063
20

22,031
22,969
22,344
23,438
22,656

20,938
20,469
20,469
22,031
20,625
20,469
22,969
23,438
21,406

21,25
22,813

23,75
23,281

23,75
25,938
26,563
22,656
22,344
22,031
22,344
22,969



File: 145
Ricthing: Gouda
Duiker op: 61 m

File Chit
FILE145_£ 1
FILE145_E 1
FILE145_E 1
FILE145_E 1
FILE145_E 1
FILE145_E 1
FILE145_E 1
FILE145_E 1
FILE145_E 1
FILE145_E 1
FILE145_E 1
FILE145_E 1
FILE145_E 1
FILE145_E 1
FILE145_E 1
FILE145_E 1
FILE145_E 1
FILE145_E 1
FILE145_E 1
FILE145_E 1
FILE145_E 1
FILE145_E 1
FILE145_E 1
FILE145_E 1
FILE145_E 1
FILE145_E 1
FILE145_E 1
FILE145_E 1
FILE145_E 1
FILE145_E 1
FILE145_E 1
FILE145_F 1
FILE145_E 1
FILE145_E 1
FILE145_E 1
FILE145_E 1
FILE145_E 1

x(m)
98,29
98,73
99,17
99,66

100,29

53,1

x(m t.o.v. portaal) y(m)
-45,19
-45,63
-46,07
-46,56
-47,19
-48,07

-48,5
-48,83
-49,17
-49,52
-49,99
-50,33
-50,88
-51,42
-51,84
-52,33
-52,66
-53,15
-53,78
-54,11

-54,6
-55,01
-55,57
-56,17
-56,49
-56,95

-57,3
-57,75
-58,09
-58,44
-58,88
-59,12

-59,4

-59,6
-59,83
-60,13

-60,4

Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer1
0 Layer 1
0 Layer 1
0 Layer1
0 Layer 1
0 Layer1
0 Layer1
0 Layer 1
0 Layer 1
0 Layer 1
0 Layer1
0 Layer 1
0 Layer 1

z(m)

0,60

Amp

Dev(m)
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% Scans Vel. Type v(m/ns)

0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data
0 Core Data

0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545
0,086545

H(ns)

21,563
22,5
22,813
23,594
22,656
22,5
22,656
22,031
22,969
24,219
22,813
22,656
22,031
22,5
23,281
22,031
22,344
22,813
22,813
22,5
24,219
23,438
22,656
23,594
23,594
23,125
23,594
23,594
24,063
24,063
23,125
23,594
23,281
23,281
25,156
24,375
23,75












Velduitrusting

De grondradarapparatuur van Geofox-Lexmond bestaat uit een digitale SIR-2 uitrusting, gemaakt door
Geophysical Survey Systems Incorporated (GSSI). De recorder is een speciaal aangepaste personal
computer, die voor een accurate positiebepaling kan worden verbonden met een dGPS satelliet
positioneringsysteem. Profielgegevens worden opgenomen met een maximale snelheid van 10 km/uur
{per voet) of 80 km/uur (met behulp van een voortuig). Tijdens opname verschijnt het profiel in kleur
op het computerscherm. In het veld kunnen de opgenomen profielen meteen worden gereproduceerd
op een thermische plotter, Deze profielen tonen een praktische continue horizontale scanning van de
bodemlagen. Het systeem beschikt over een aantal standaard processing en weergave opties. Het is
ook mogelijk het signaal te ‘stacken’ door meerdere opnamen langs een zelfde traject samen te voegen

De lagere frequenties hebben een geringere resolutie gekoppeld aan een groter verticaal bereik. Tevens
dient het verticale opnamevenster te worden ingesteld. De scansnelheid kan worden gevarieerd tussen
4 en 64 scans per seconde.

Het flexibele SIR-2 systeem kan worden toegepast door een technicus die de computer kan bevestigen
aan een schouderriem. Een andere persoon trekt de antenne voort met een regelmatige snelheid over
het te volgen traject, en registreert de profiellijnen op kaart. Een dergelijke set-up is zeer geschikt in
moeilijk begaanbaar terrein en voor onderzoek van relatief kleine terreinen, zoals bijvoorbeeld voor
archeologische onderzoek en voor milieuonderzeek. Voor wegconstructies en voor onderzoek van grote
oppervlakten wordt gebruik gemaakt van een voertuig (auto, scooter), waar de antenne aan kan
worden bevestigd.

Processing en Interpretatie

Verwerking vindt plaats met behulp van gespecialiseerde software. in deze software worden de in het
veld apgenomen verticale profielen bewerkt tot een model (zie figuur 2). Vervolgens wordt op basis
van het model een horizontale doorsnede gemaakt. De software maakt het mogelijk de verticale en
horizontale doorsneden te combineren tot een 3D beeld. Kabels en leidingen, holle ruimten,
ondergrondse obstakels en geologische lagen kunnen desgewenst nauwkeurig in kaart worden
gebracht.

Verklarende woordenlijst

1) Dislectrische constante: Grootheid die aangeeft in welke mate een bepaald medium elektrische
lading op kan slaan indien een elektrisch veld wordt aangelegd in het materiaal.

2) Frequentie: Aantal trillingen per seconde dat door de radarantenne wordt uitgezonden (eenheid:
Hz).

3) Golflengte: De afstand tussen twee opeenvolgende maxima van een golf (eenheid: m).

4) Resolutie: Het oplossend vermogen van een meting, de kleinst waarneembare verandering.

5) Tijd-diepte conversie: Methode van omrekening van reistijd {nanosecondes, ns) van de
radarmeting naar de diepte van een reflectie
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