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1. Introduktion

For at sikre forsyningssikkerheden af sand til kystfodringen, har Kystdirektoratet (KDI) flere
bygherretilladelser til rastofindvinding af sand pa havet. WSP/GEUS udfgrer for Kystdirekto-
ratet rddgivning og bistand vedrgrende indhentning af fremtidige rastofindvindingstilladelser
i forbindelse med KDI's faellesaftaler. KDI har nyligt faet bygherretilladelse til omrade 580-
CA beliggende 20-25 km nordvest for Lgnstrup og Laekken. For at undersgge mulighederne
for at lokalisere anvendelige sandressourcer teettere pa kysten, har KDI forespurgt GEUS
om at udfere boringsunders@gelser af potentielle sandressourcer i to undersggelsesomrader
pa vanddybder mere end 10 m ud for Lanstrup og Lakken.

1.1 Formal

Formalet med undersggelsen er at klarlaagge, om de gnskede sandkvaliteter til kystfodring
er til stede i undersggelsesomraderne. Herudover skal boringsresultaterne understatte seis-
misk tolkning af eksisterende survey linjer i omraderne, sa udstraekning og maengder af an-
vendelige sandressourcer om muligt kan estimeres.

1.2 Krav til sandkvalitet og mangder

For sandressourcer til kystfodring i omradet har KDI stillet krav om at kornstgrrelsesmiddel-
veerdien skal veere i intervallet 0,2-0,4 mm, og med et maksimalt indhold af fint materiale
(<0,125 mm) pa 12%. Kystdirektoratets behov for fodring ved Lanstrup er oplyst til at veere
204.000 m: arligt. Dvs. at for en 10-arige periode skal der indhentes indvindingstilladelse pa
ca. 2,04 millioner ms.

1.3 Tidligere undersggelser

| 2020 blev to omrader beliggende i Jammerbugten ud for Lgnstrup undersggt i en fase IA-
undersggelse, med henblik pa at identificere potentielle sandressourceomrader til kystfod-
ring ved Lenstrup (GEUS Rapport 2020/8). Resultaterne af den geofysiske opmaling og bo-
ringer medfgrte, at kun det fiernere omrade beliggende ca. 20 km nordvest for Lanstrup
kunne anbefales til mere detaljerede fase IB undersggelser, som blev gennemfgrt i 2021.
Undersagelserne farte til etablering af det nuvaerende bygherreomrade Lenstrup 580-CA.
Kravet til davaerende potentielle ressourceomrader var at vanddybden skulle veere >16 m.
Efterfalgende har KDI gnsket at undersage potentielle sandressourcer pa >10 m vanddybde
naer Lgnstrup og Lekken. Pa baggrund af resultater af tidligere undersagelser og nyere geo-
fysiske data, er der af GEUS i samrad med KDI og WSP udvalgt to kystnaere surveyomrader
pa >10 m dybde til efterforskningsboringer henholdsvis nord for Lanstrup og ud for Lgkken.
Undersggelsesomradernes gstlige begraensning falger 10 m dybdekonturen, der svarer til
Danmarks Havplan’s afgreensning af udviklingszonen til rastofindvinding.
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1.4 Surveyomrader

Lenstrup surveyomradet er beliggende ca. 4-10 km nordvest for Lanstrup, og der blev udpe-
get 9 boringpositioner pa& baggrund af eksisterende geofysiske data inkl. dybdedata (Figur
1.1). Lekken surveyomradet er beliggende ca. 4-10 km vest for Lgkken, og der blev udpeget
10 boringpositioner pa baggrund af eksisterende geofysiske data inkl. dybdedata.
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Figur 1.1. Undersogelsesomrader og eksisterende sejllinjer (SBP) og boringer.
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1.5 Boringspositioner

Pa baggrund af eksisterende geofysiske data (Innomar subbottom profiler og Sparker), som
er tolket i forbindelse med udformning af GEUS Notat 14-MI-2022-01, suppleret med enkelte
GEUS 2023 sejllinje ved Lgnstrup (NN-38), blev der udvalgt 19 potentielle boringspositioner
(Figur 1.2).
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Figur 1.2. Eksempel pa Innomar SBP profil med udpegede boringspositioner LO-VC-13 og LO-VC-14.
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2. Survey udforelse

Vibrocore boreprogrammet blev udfert fra skibet Fortuna Crane i perioden 24/9-26/9 2023,
og i alt blev der foretaget 19 boringer, fordelt pa 9 boringer i Lanstrup undersggelsesomradet
og 10 boringer i Lokken undersggelsesomradet. Imod slutningen af dagen d. 24/9 blev vejr-
forholdene forringet og i samrad med Kystdirektoratet blev det besluttet at aftholde vejrlig.
Forholdene bedredes tidligt d. 26/9 og kl. 8:00 kunne boring genoptages. D. 26/9 kl. 15:55
blev boreprogrammet afsluttet efter, at alle 19 boringer var blevet udfart.

2.1 Survey skib og udstyr

Surveyskibet Fortuna Crane (Call sign OZWM2/ IMO 7403158) chartret hos FOGA Aps. blev
anvendt til optagning af vibrationsboringer (Figur 2.1). Skibet har en totalleengde pa 53,7 m,
en bredde pa 11 m og en dybgang pa 3,5 m. Skibets GPS modtager blev anvendt til bestem-
melse af boringspositioner, og skibets ekkolod blev anvendt til dybdebestemmelse.

Figur 2.1. MS Fortuna Crane anvendt til vibrationsboring.

Til kerne indsamling blev der anvendt en 6 m VKG Vibrocorer og skibets kran. Vibrocoren
kan tage havbundskerner af sand, mudder, ler, moreene og lgst cementerede sedimenter.
Der blev anvendt et 6 m rgr af rustfrit stal, hvori der indfgres en 6 m PVC coreliner med en
diameter pa 106 mm. For enden af rgret pamonteres kernefanger, der forhindrer det gen-
nemborede sediment i at Igbe ud. Fgr kerne indsamling blev skibet ankret op over den @n-
skede boreposition med staevn og haekanker. Under boringen, hvor kernergret vibreres ned
i havbunden, kan penetrationsdybde og modstand registreres og vises pa en kontrolmonitor
pa deekket. Ved fyldt kernergr eller maksimal modstand uden videre penetration lgftes vibor-
coren langsomt op fra havbunden. Nar det fyldte kernergr er saenket ned til vandret pa
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deekket, udtages og afsaves kernesektioner af 1 m leengde. Kernesektionernes endestykker
pasaettes lag og der noteres kernenummer, sektionsnummer og top/bund af hvert kernes-
tykke far det pakkes til hjemtransport.

2.2 Personnel

Folgende deltog i boringstogtet:

e Henrik. J. Granat (Geolog, Leder af GEUS’ boreprgvelaboratorium)
e Lis Allaart (Geolog, GEUS)
e Borehold fra Bjerregaard Montage Aps., i alt 4 medhjeelpere
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3. Survey resultater

Der blev foretaget 9 boringer i Lanstrup undersggelsesomradet (LO-VC-01 til LO-VC-09) og
10 boringer i Lakken undersggelsesomradet (LO-VC-10 til LO-VC-19), Figur 3.1 og Tabel
3.1. Boringerne blev opdelt i 1 m sektioner pa skibet, og blev i GEUS’ sedimentlaboratorium
skaret op pa langs, fotograferet og beskrevet i sedimentologiske logs (Appendix B1, B2). Der
blev udtaget praver til kornstgrrelsesbestemmelse, gladetab og vandindhold for hvert ca. 1
m niveau i kernerne (Appendix B3, B4). Prgverne er udtaget som ca. 0,5 m sektioner, og der
er udtaget i alt 66 prgver.
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Figur 3.1. Positioner af boringer foretaget i Lonstrup og Lakken undersggelsesomraderne (Appendix A-2).

Tabel 3.1. Position, vanddybde og kernelsengde for de udfarte boringer.

Vibrocore X (UTM Y (UTM Bredde Lengde Dybde Kernelaengde
ID 32N) 32N) (@st) (Nord) (m) (m)
LO-VC-01 544626 6375708 009° 44.7050" 57°31.3030' 13.7 3.49
LO-VC-02 546231 6377528 009° 46.3325' 57°32.2738' 141 2.95
LO-VC-03 549688 6377313 009° 49.7950" 57°32.1360' 11.2 2.31
LO-VC-04 549040 6377777 009° 49.1512" 57°32.3903' 12.2 3.15
LO-VC-05 549365 6376114 009° 49.4560" 57°31.4920' 9.9 2.00
LO-VC-06 548183 6375136 009° 48.2603' 57°30.9726' 13.1 4.18
LO-VC-07 545890 6376457 009° 45.9790 57°31.6990' 15.0 4.22
LO-VC-08 548305 6376934 009° 48.4047" 57°31.9409' 11.9 4.00
LO-VC-09 550348 6378937 009° 50.4760" 57° 33.0070' 15.6 5.00
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LO-VC-10 539196 6360294 009° 39.1170' 57°23.0260' 134 5.13
LO-VC-11 538026 6359079 009° 37.9380" 57°22.3770' 12.5 4.31
LO-VC-12 539229 6357608 009° 39.1250 57°21.5780' 12.6 2.42
LO-VC-13 533000 6359167 009° 32.9250" 57°22.4480' 13.6 1.81
LO-VC-14 535212 6357736 009° 35.1200 57°21.6670' 13.0 2.88
LO-VC-15 534291 6360432 009° 34.2232' 57°23.1242' 12.7 2.50
LO-VC-16 535869 6354511 009° 35.7465' 57°19.9255' 11.9 3.77
LO-VC-17 532902 6354368 009° 32.7885' 57°19.8621' 14.0 5.12
LO-VC-18 536663 6361052 009° 36.5960" 57°23.4470' 17.4 4.92
LO-VC-19 532490 6356630 009° 32.3960' 57°21.0830' 16.0 4.00

Sedimentkernebeskrivelserne suppleret med sigtedata viser, at kernerne har gennemboret
holoceent fin-mellemkornet marint sand og herunder, i en del af kernerne, ogsé senglacialt
siltet meget fint sand (LO-VC-06, -07, -09, -16, -17, -18). | en enkelt kerne (LO-VC-19) er der
registreret hardt, stift ler af glacial oprindelse under det Holocaene sanddeekke. Overgangen
fra det Holocaene sand til de eeldre aflejringer er ofte karakteriseret ved et tyndt gruset og
smastenet lag med skaller - et sakaldt transgressionskonglomerat (Figur 3.2). Ligeledes ses
i flere kerner, at den nedre del af det holocaene daekke er praeget af vekslende tynde lerlag
og sandlag (sakaldt heterolith).

Core ID: LO-VC-07
DGU no: 570916.10
Core type: Vibrocore

Coordinates (m): E: 545890 N: 6376457 Reference datum: WGS84
Longitude: 9°45.979°E  Latitude: 57°31.699'N

Core length (m): 4.22

‘Water depth (m): 15.0 Coordinate system: UTM 32

Grain size
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Coarse sand (%)
Gravel (%)
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Lithology Description

Depth below sea bed (m)
=
£
(=9

|- granules
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-
2
e
F
o
vy
™
1<}

— — Samples

v
16.04 *
0-255 cm: fine-grained sand HS
— dark grey 2.5Y 4/1 230510 | 0.12 | 4.20 |92.01| 245 | 0.78 | 055 | 06 | 20
Spisula
1l
17.04
255-267 cm: clay HL
I 267-278 cm: fine-grained sand
278-280 cm: gravel HG +
18.0+
I 230511 | 0.11 |11.22|87.30| 1.47 | 0.02 | 0.00 | 0.5 | 18
280-422 cm: fine-grained silty sand TS

grey 2.5Y 51

19.0+

Figur 3.2. Kernebeskrivelse af LO-VC-07 fra Lokken undersggelsesomradet. Finkornet og siltet senglacialt
sand (TS) overlgjres af tyndt transgressionskongkomerat (HG), lerlag (HL) og 2,5 m finkornet holocaent sand
(HS).

Langt starstedelen af sigteanalyserne underbygger, at kornstgrrelsen af det holoceene sand
der forefindes i Lanstrup og Lakken undersggelsesomraderne i dominerende grad er finkor-
net, med D50 = 0,1-0,15 mm, en finstofandel pa 20-80%, og et glgdetab pa 0,3-1,0% (Tabel
3.2, Figur 3.4, Figur 3.5). Der er dog 3 boringer fra Lakken omradet (LO-VC-13, -14, og -16),
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som adskiller sig ved at have et toplag pa 1,5-2,5 m, bestaende af mellemkornet sand med
D50=0,2-0,28 mm, en finstofandel pa 3-10% og et glgdetab pa 0,2-0,3% (Figur 3.3, Figur
3.4, Figur 3.5). Herunder findes typisk finkornet sand svarende til sammensaetningen i de
gvrige kerner uden det mellemkornede toplag. To boringer i Lanstrup omradet, LO-VC-04 og
-08 udviser samme trend, men dog er toplaget her noget finere med D50 =0,17-0,19 mm.

Core ID: LO-VC-16 Coordinates (m): E: 535869 N: 6354511 [ ‘Water depth (m): 11.9 Coordinate system: UTM 32 Reference datum: WGS84
DGU no: 5709237 Longitude: 9°35.747'E  Latitude: 57°19.926'N
Core type: Vibrocore Core length {m): 3.70 Grain size
E
o —
= 2 - = - E
i |z 5 £ £l g g
c|E-|® E e |_|[3|g]lg|= 2
s _ELE. _E Mud  Sand Gravel 5 = £ g = G E & = =
% lzg|2 %q Slg| s |efs|B |2 2|52
L= = R 5|2 ) = H I 3 # @ S 5 | ©
g BB T = vi m VCE ﬁ e E -8 H = g B ] E 2 ® ('n?
S|&2|2 Lithology —; T? [fc] ® % Description ) 8 = |s |l |=|c|la]|8]=]|C
L
v 230541 | 0.25| 099 | 2497 |7180( 206 | 018 | 02 [ 11
[
0-227 cm: medium-grained sand
12941 arey 2.5 6/1 +
m Spisula HS 230542 | 020 | 1.41 (4568|5280 | 011 | 0.00 | 0.3 | 16
13942 6
I 230543 | 026 | 1.14 (2350 (7282|213 (031 | 03 | 15
227-357 cm: fine-grained sand HS +
5  dark grey 25Y 41 230544 | 0.12 | 564 |77.98 | 16.18| 0.16 | 0.04 | 06 | 18
| 14.9+4 Spisula, Venus
] A57-370 cm: fine-grained sand, grey 2.5Y 511 TS +
15.9- 4

Figur 3.3. Kernebeskrivelse af LO-VC-16 fra Lokken undersggelsesomradet. Finkornet senglacialt sand (TS)
overlejres af holocaent sand (HS) bestaende nederst af 1,3 m finkornet sand og @verst af 2,256 m mellem-
kornet sand.

Tabel 3.2. Oversigt over resultater af bestemmelse af vandindhold, gladetab, og sigteanalyser.

Lab. Vibrocore  Dybde Vandind-  Glgdet D50 <0.125 Silt+ler  Fint

nummer ID (cm un- hold (%) ab (%) (mm) mm (%) sand

der top) (%) (%)
230492 LO-VvC-01 = 0-50 18 0.4 0.14 40.97 1.99 83.13 | 14.11 0.68 0.09
230493 LO-vC-01 | 100-150 20 0.7 0.13 46.22 3.32 86.29 | 9.40 0.93 0.07
230494 LO-VC-01 = 200-250 21 1.0 0.12 56.69 7.09 81.76 = 9.15 1.79 0.21
230495 LO-vC-01 | 300-350 20 0.7 0.11 69.45 4.53 88.28 | 5.88 1.05 0.26
230496 LO-VC-02 = 0-50 19 0.4 0.15 31.91 1.68 76.38 | 21.22 0.58 0.14
230497 LO-vC-02 | 100-150 17 0.4 0.15 26.95 1.51 75.45 | 22.38 @ 0.58 0.08
230498 LO-VC-02 | 200-250 18 0.5 0.14 42.07 2.39 80.38  15.54 | 1.55 0.15
230499 LO-vC-03 | 0-50 20 0.5 0.14 36.35 1.97 80.40 | 16.89 & 0.72 0.03
230500 LO-VC-03 | 100-150 20 0.5 0.11 68.86 1.72 95.56  2.43 0.21 0.08
230501 LO-VC-04 | 0-50 18 0.3 0.19 17.48 1.38 53.24 | 4494 @ 0.17 0.27
230502 LO-vC-04 = 100-150 17 0.4 0.17 22.96 2.17 63.31 3441 0.12 0.00
230503 LO-VC-04 | 200-250 18 0.5 0.17 29.71 1.85 61.77 | 36.04 @ 0.32 0.03
230504 LO-VC-05 @ 0-50 18 0.6 0.14 39.98 1.94 7114 2470  1.92 0.30
230505 LO-VC-05 | 100-150 20 0.6 0.11 70.66 2.82 93.55 | 3.00 0.53 0.10
230506 LO-VC-06 = 0-50 18 0.4 0.15 35.66 1.58 71.75 | 26.16 0.48 0.04
230507 LO-VC-06 | 100-150 18 0.5 0.14 44.05 2.42 76.87 | 19.68 @ 0.78 0.25
230508 LO-VC-06 = 260-310 17 0.8 0.10 75.47 17.90 79.47 2.59 0.02 0.03
230509 LO-VC-07 | 0-50 20 0.7 0.12 51.81 3.93 86.80 | 6.68 1.81 0.78
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230510
230511
230512
230513
230514
230515
230516
230517
230518
230519
230520
230521
230522
230523
230524
230525
230526
230527
230528
230529
230530
230531
230532
230533
230534
230535
230536
230537
230538
230539
230540
230541
230542
230543
230544
230545
230546
230547
230548
230549
230550
230551
230552
230553
230554
230555
230556
230557
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LO-VC-07
LO-VC-07
LO-VC-08
LO-VC-08
LO-VC-08
LO-VC-08
LO-VC-08
LO-VC-09
LO-VC-09
LO-VC-09
LO-VC-09
LO-VC-09
LO-VC-10
LO-VC-10
LO-VC-10
LO-VC-10
LO-VC-10
LO-VC-11
LO-VC-11
LO-VC-11
LO-VC-12
LO-VC-12
LO-VC-12
LO-VC-13
LO-VC-13
LO-VC-14
LO-VC-14
LO-Cv-14
LO-VC-15
LO-VC-15
LO-VC-15
LO-VC-16
LO-VC-16
LO-VC-16
LO-VC-16
LO-VC-17
LO-VC-17
LO-VC-17
LO-VC-17
LO-VC-17
LO-VC-18
LO-VC-18
LO-VC-18
LO-VC-18
LO-VC-18
LO-VC-19
LO-VC-19
LO-VC-19

100-150
280-320
0-50

100-150
200-250
300-330
350-400
0-50

100-125
150-200
280-330
400-450
0-50

100-150
200-250
300-350
400-450
0-50

100-150
300-350
0-50

100-150
190-225
0-50

100-150
0-50

100-150
180-220
0-50

100-150
200-236
0-50

100-150
185-235
270-320
0-50

100-150
200-250
330-380
430-480
0-50

100-150
200-250
300-350
400-450
0-50

100-115
200-240

20
19
17
19
18
18
19
19
17
19
20
19
18
20
19
20
22
17
19
18
19
19
17
16
16
17
16
18
13
16
17
11
16
15
18
20
21
21
21
18
21
24
22
20
18
21
20
19

0.6
0.5
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.8
0.8
0.5
0.6
0.5
0.5
0.7
0.6
0.5
0.7
0.5
0.4
0.5
0.4
0.3
0.3
0.2
0.3
0.4
0.3
0.3
0.3
0.2
0.3
0.3
0.6
0.5
0.6
0.7
1.2
1.4
0.9
13
1.1
0.7
0.6
0.8
0.5
0.5

0.12
0.11
0.19
0.19
0.17
0.15
0.12
0.16
0.16
0.13
0.07
0.10
0.14
0.12
0.12
0.12
0.11
0.14
0.13
0.12
0.13
0.12
0.19
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D50 (mm)

Figur 3.4. Oversigt over kornstarrelse D50 (560% percentil) veerdier i alle analyserede vibrocore praver.
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Figur 3.5. Oversigt over finstofindhold (%<0,125 mm) i alle analyserede vibrocore prover.

100
90
80
70
60
50
40
30
20
10

0

0vZ-00Z 6T-OA-01
STT-00T 61-DA-01
050 6T-DA-01

057-00% 8T-DA-01
0SE-00€ 8T-DA-01
052002 81-DA-01
0ST-00T 8T-DA-01
050 8T-OA01

08v-0€% LI-DA-01
08E-0£E LT-DA-01
052002 £T-DA-01
0S1-00T £I-DA-01
050 LT-DA-01

0ZE-0LZ 9T-DA-01
SET-S8T 9T-OA-01
0S1-00T 9T-DA-01
050 9T-DA-01

9€2°:00Z ST-OA-01
0S1-00T ST-DA-01
050 ST-OA-01

072081 YT-AD-01
0ST-00T ¥T-DA-01
050 ¥T-OA-01

0ST-00T ET-DA-01
050 ET-OA01

STZ-06T ZI-OA-01
0ST-00T ZI-DA-01
050 ZT-OA-01

0SE-00€ TT-DA-01
0ST-00T T1-DA-01
050 TT-DA-01

057-00% 0T-DA-01
0SE-00€ 0T-DA-01
052002 0T-DA-01
0ST-00T 0T-DA-01
050 0T-DA01

057-00% 60-DA-01
0£€-08Z 60-A-01
00Z-0ST 60-2A-01
STT-00T 60-DA-01
050 600A-01

00v-0S€ 80-DA-01
OEE-00€ 80-DA-01
052002 80-2A-01
0ST-00T 80-DA-01
050 800A01

0ZE-08Z L0-DA-01
0ST-00T £0-DA-01
050 L0OA01

OTE-09Z 90-DA-01
0ST-00T 90-DA-01
05-0 900A-01

0ST-00T 50-DA-01
050 S0DA-01

052002 ¥0-A-01
0ST-00T ¥0-2A-01
050 ¥0-DA-01

0ST-00T €0-DA-01
050 €0DA-01

052002 20-2A-01
0ST-00T Z0-DA-01
050 Z0-DA-01

0SE-00€ T0-DA-01
05200 10-2A-01
0ST-00T 10-A-01
05-0 TODA01

11

GEUS




4. Vurdering af sandkvaliteter

Resultaterne af boringerne i bade Lanstrup og Lekken undersggelsesomraderne paviser, at
langt hovedparten af det marine Holocaene sand der forefindes, er af meget finkornet karak-
ter, som ikke opfylder Kystdirektoratets krav til sandfodring (D50>0,2 og finstofandel <12%).
| Lakken omradet er mellemkornet sand med D50 pa 0,2-0,28 mm og finstofandel <10% dog
pavist i tre boringer (LO-VC-13, -14, og -16) i de gvre 1,5-2,5 m af boringerne. | Lanstrup
omradet er fin-mellemkornet sand med D50 pa 0,17-0,19 mm og finstofandel pa 11-30%
pavist i to boringer (LO-VC-04 og -08) i de gvre 1,7-2,5 m af boringerne.

En sammenligning af subbottom profiler data og lithologiske graenser, der kan afleeses i se-
dimentkerner, indikerer at enhederne domineret af mellemkornet sand er relateret til de mest
markante bundformer, der er registreret i omraderne (Figur 4.1, Figur 4.2). Sandet i bundfor-
merne kan karakteriseres som holocaent mobilt sand. Det underliggende finkornede sand,
der dominerer det holocaene deekke i Lanstrup og Lakken omraderne, vurderes til at reprae-
sentere eeldre holoczene aflejringer, dannet under mere beskyttede og lavere energi kystdy-
namiske forhold.

e
Line_Transit1_12082019_160322
NV SP

e

Havbund

Basis mobilt sand

Holocaen transgressionsflade

Jooss

Figur 4.1. Tolket subbottom profiler tveersnit gennem kerneposition LO-VC-14 ud for Lakken. Over den ho-
locaene transgressionsflade findes en udbredt formodet aeldre holocaen enhed domineret af finkornet sand.
@verst findes en mobil sandenhed domineret af mellemkornet sand.

Line: JAM07_080820;9_092427 |
NV "ol _ | S@

Basis mobilt sand

Holocaen transgressionsflade |3

500m -

e w i

Figur 4.2. Tolket subbottom profiler tvaersnit gennem kerneposition LO-VC-03 og -04 nord for Lgnstrup. Over
den holoceene transgressionsflade findes en udbredt formodet aeldre holoceen enhed domineret af finkornet
sand. @verst findes en meget sporadisk mobil sandenhed bestaende af fin-mellemkornet sand.
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5. Konklusioner

Pa baggrund af ny boringer foretaget i undersggelsesomraderne ved Lanstrup og Lakken
ma det konstateres, at langt hovedparten af sandforekomsterne i omradet er af meget fin-
kornet karakter, som ikke vil vaere egnet til kystfodring i omradet. Der er registreret sandfo-
rekomster af formodet senglacial, zeldre holocaen, og yngre holocaen oprindelse. De sengla-
ciale forekomster bestar af fint lagdelt meget finkornet og ofte siltet sand af formodet non-
marin oprindelse. De zldre holocaene, marine finkornede sandforekomster, med indslag af
lerlag i den nedre del, er udbredt over det meste af omraderne, som en 1-4 m tyk enhed, der
ofte er eksponeret pa havbunden. De yngre holoczene typisk mellemkornede sandforekom-
ster er relateret til store formodet aktive bundformer, som er specielt fremtraedende i dele af
Lgkken undersggelsesomradet. Grundet stor linjeafstand mellem eksisterende geofysiske
linjer (1-2 km) er det pa det foreliggende grundlag ikke muligt at vurdere omfanget af poten-
tielle ressourceforekomster af mellemkornet sand i Lakken omradet. Resultaterne af borin-
gerne sammenholdt med de eksisterende data, tyder pa at mulige anvendelige sandressour-
cer vil have en stor variation i maegtighed (0-3 m), og vil formodentligt vaere opdelt i zoner
med mellemliggende partier, hvor aldre holocaent meget fint sand og senglacialt meget fint
sand og ler er eksponeret pa havbunden.
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Core ID: LO-VC-03
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Core ID: LO-VC-05 Coordinates (m): E: 549365 N: 6376114 Water depth (m): 9.9 Coordinate system: UTM 32 Reference datum: WGS84

DGU no: 570916.11 Longitude: 9°49.456'E  Latitude: 57°31.492'N

Core type: Vibrocore Core length (m): 1.90 Grain size
E
= 9
5 |2 = < gl < 2
e |8 3 S N I § $
| IS @) = X e ° = I
5 CB) 3 g Mud Sand Gravel 5 i~ n @ S & < — S| ~ =
= | 2= 2 = - S 7] xX = o =
SR 3w s | 8 2 Elc|s|lelo|lS|s || |8
= 5 c 5 2 ) Q = c = n =] 2] [ 5 O o
oS85 > S 3 3 |E| S |§g|2|e|8B|s|s|8|x|Q|2
5| 8%m| G Lithol T = vimveg® 2 - S | © < o = i= L} o o 3 S © =
o|8¢(8 ithology TIJ al | f |c|; | ? cl,_ Description < |»n a = n i = @] O] — = (] (@]
I 230504 | 0.14 | 1.94 [ 71.14|24.70( 1.92 | 0.30 | 0.6 18
Il
0-190 cm: fine-grained sand
1091 6 dark grey 2.5Y 4/1, Spisula HS +
230505 | 0.11 | 2.82 [93.55]30.09| 3.00 | 0.53 | 0.6 20
|
11.9-2 -
3
4
57
G S ; A Client:: Kystdirektoratet Coring: M/S Fortuna Crane Date: 26 September 2023
eological Survey o — -
Denmark and Greenland - Description: Ole Bennike Date: 24 October 2023
GEUS QC: Niels Ngrgaard-Pedersen Date: 24 October 2023




Core ID: LO-VC-06

Coordinates (m): E: 548183 N: 6375136

Water depth (m): 13.1

Coordinate system: UTM 32

Reference datum: WGS84

DGU no: 570916.8

Longitude: 9°48.260’E  Latitude: 57°30.973'N

Core type: Vibrocore Core length (m): 4.17 Grain size
E
kS 3
c o — > »
3 @© s 3 X < < 5]
g 151 o) Rl A= 5 =
s € 3 £ ) \; o\o -8 el = £
S CB)E % Mud Sand Gravel 5 - T ® ~ © = = 5 . 5
3|z |o » E | s E| | 82| o || 2|8 S
(o3 I e o 9 c K = = hel © € [0} — S ~ » Q
7] _::5 - S QO ] Y o c c 7] = ] [ 5 @) o
oS85 > S 3 3 |E| S |§g|2|e|8B|s|s|8|x|Q|2
5| 8| g . @=vimvg g - S | © < o = i= L} o o 3 S © =
d|18%18 Lithology S & |f c| o 3 Description < | A = 7] i = o O — = O (e}
1 1 1 1 | |
v 1 - -
I 230506 | 0.15 | 1.58 | 71.75| 26.16]| 0.48 | 0.04 | 0.4 | 18
\
d) 0-190 cm: fine- and medium-grained sand HS
1411+ dark grey 2.5Y 4/1, Spisula +
230507 | 0.14 | 2.42 |76.87|19.68( 0.78 [ 0.25 | 0.5 | 18
1
-2 ———|
151 — 190-240 cm: alternating layers of sand and clay HV
— some shell-rich layers
Il
230508 | 0.10 |17.90(79.47( 2.59 | 0.02 | 0.03 | 0.8 | 17 +
16.1- 3
240-417 cm: very fine-grained silty sand TS
greyish brown 2.5Y 5/2
|
1719 4
57
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Core ID: LO-VC-07

Coordinates (m): E: 545890 N: 6376457

Water depth (m): 15.0

Coordinate system: UTM 32

Reference datum: WGS84

DGU no: 570916.10

Longitude: 9°45.979°'E  Latitude: 57°31.699’'N

Core type: Vibrocore Core length (m): 4.22 Grain size
E
e —_
c |8 = S 0
3 @ c < S| X = @
e o} [} = —_ ~ < o ko
c|s=]2 E a S22 = E= £
5] CB)E g Mud Sand Gravel S > o © b S = = = R S
5 |2=12 = g © X | & o
12338 8 o S 18| € |E|ls|§lelalS|lc|S| |8
o -3 |e R s |la|l & |c|s|le|32|le|lS|o|ls|Q| s
O |s=| > c Q = £ o © [ o) S o > )] 2 O (]
5|2ao|Q . FT=vimvcg - S| s g o | = | € 9] o o 8 © © b=
S 83 8 Lithology S & |f|cl o 3 Description < | A = 7] i = o O — = O (e}
1 1 1 | |
V -
230509 | 0.12 | 3.93 [86.80| 6.68 | 1.81 | 0.78 | 0.7 20
\
+
16.0 - 1
d) 0-255 cm: fine-grained sand HS
dark grey 2.5Y 4/1 230510 | 0.12 | 4.20 [92.01] 2.45 | 0.78 | 0.55 | 0.6 20
Spisula
1
17.0- 2 A
255-267 cm: clay HL
I I 1 267-278 cm: fine-grained sand
6 278-280 cm: gravel HG
18.0 3 +
230511 | 0.11 |11.22|87.30| 1.47 | 0.02 | 0.00 | 0.5 19
280-422 cm: fine-grained silty sand TS
grey 2.5Y 5/1
|
19.04 4
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Core ID: LO-VC-08

Coordinates (m): E: 548305 N: 6376934

Water depth (m): 11.9

Coordinate system: UTM 32

Reference datum: WGS84

DGU no: 570916.4

Longitude: 9°48.405’E  Latitude: 57°31.941°'N

Core type: Vibrocore Core length (m): 4.00 Grain size
E
° —
c |8 - 2 0
© e —~ x 3 - 5
I ) S S R 5 2
EA 7] I o) ~ e ie] > S g
HEEE Mud  Sand Gravel s = Tl 8|S & c | ~ | = s
= | 8= 0 2 c S ° ] o x 2 Q) I~
SRR 8 o 28| 2 |E|l=|G§|E|lo|Z|s || |8
» S s 9 5 |2 o c c ® S b | @ <] = | O C
o |E2|s g Q9 3 | E S s | S|l o |B|&5|l3lg|l 20|28
5 Qg | @ . % = vimvcg@ & Lo % © Q 0] = c [0) 8 © 8 o © £
81828 Lithology S = 1)) 5 8 Description < | o s S ||l |=]o0o|lo|la3|l=]0o]|O0
1 1 1 1 1 1
I 230512 | 0.19 | 1.24 [ 53.30|44.00( 1.43 | 0.03 | 0.4 17
v
12.94 1 5 +
(b 0-330 cm: fine- and medium-grained sand HS 230513 | 0.19 | 1.11 | 52.14|45.35| 1.23 | 0.17 | 0.4 19
1l grey 2.5Y 5/1, few shells
13.9- 2 -
230514 | 0.17 | 1.3562.70|35.66| 0.27 | 0.02 | 0.4 18
1l —
14.9- 3 = +
— 230515 | 0.15 | 1.44 | 74.42(24.02| 0.11 | 0.01 | 0.4 18
I 330-400 cm: very fine-grained sand HS
G dark grey 2.5 4/1
many shells
15.9- 4 -
5]
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Core ID: LO-VC-09

Coordinates (m): E: 550348 N: 6378937

Water depth (m): 15.6

Coordinate system: UTM 32

Reference datum: WGS84

DGU no: 570916.6

Longitude: 9°50.476’E  Latitude: 57°33.007°'N

Core type: Vibrocore Core length (m): 5.00 Grain size
E
° —_
c |8 = ) 0
8 (3] = < X @ c 5
e o} [} s —_ ~ < o ko
c _— 2 E a > °\° -g °© £ E
c|2€|3 Mud  Sand Gravel 5 - T ) = o c - c - ®
z|8=|8 ® 21, g celos|l2g|e° | R| 2% 5
o | 83|38 > @ zZ |9 £ £l o @ 1S o = c < o Q
o | 2= 2 s 2 3 |2 o c < o | 3 » | T ° 1l 5|9 =
o [==2|= - c Q ] £ o © o 5 o . ] 2 O 2
5| 2c|a ) = vimvwg 2 L Sls e} 3} = c [} o ol 8 S © =
81828 Lithology S = 11]c] 5 8 Description < | o s S ||l |=]o0o|lo|la3|l=]0o]|O0
1 1 1 1 | |
] I 230517 | 0.16 | 2.89 | 66.64|29.87| 0.46 | 0.13 | 0.4 19
\Y, 1 0-134 cm: fine- and medium-grained sand
] d) olive grey 5Y 5/2 HS
p few shells
b +
16.6 - 1 -
] I 230518 | 0.16 | 1.74 [66.58 30.64| 0.46 | 0.58 | 0.4 17
\ ]
] 134-255 cm: alternating layers of sand and mud HV 230519 | 0.13 | 7.50 [65.30 |24.81| 1.18 | 1.21 | 0.8 | 19
17.6- 2 4 dark grey 2.5Y 4/1
1 ] d) 255-267 cm: sand and granules HS
] grey 2.5Y 5/1
1 +
18.6 1 3—_ 230520 | 0.07 [37.89|61.86| 0.23 | 0.02 | 0.00 | 0.8 | 20
1 7 267-500 cm: very fine-grained sand and silt TS
7] grey 2.5Y 6/1
4 indistinct layering
19.6- 4 -
] 230521 | 0.10 [ 10.83|88.58| 0.57 | 0.02 | 0.00 [ 0.5 [ 19
|
20.6 5 ]
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Core ID: LO-VC-10 Coordinates (m): E: 539196 N: 6360294 Water depth (m): 13.4 Coordinate system: UTM 32 Reference datum: WGS84

DGU no: 570919.5 Longitude: 9°39.117’E  Latitude: 57°23.026’'N
Core type: Vibrocore Core length (m): 5.15 Grain size
E
e —_
c |8 - S o
© - —_ NS 3 o
o |3 5 S < | 8 5 L
E |@ € ) Tl x|z =y 2 E
S|z€|z= Mud  Sand Gravel c = i~ = | = & c ~ | < S
s | e=|Q e ® Py S ° ° ] o x 2 Q) 5
g|8c|8 33 28| € | El=e|ls|le|lalS|s|S| o8
s3|s 2 3 s |g| 5 sl &|l2|12]2| ¢l o888
g‘iB‘a . Zovimvws 2 - %g g o | = g | 3 S g 2| & ? £
81828 Lithology S = I1]c] 5 8 Description < | o s S ||l |=]o0o|lo|la3|l=]0o]|O0
1 1 1 | |
VI
230522 | 0.14 | 3.29 [ 79.09| 15.70( 1.68 | 0.24 | 0.6 18
\%
14.4 b +
thin clay layers 230523 | 0.12 | 2.39 [93.16]| 4.07 | 0.31 | 0.07 | 0.5 20
\
15.4
230524 | 0.12 | 4.16 |83.94]10.65| 0.84 | 0.40 | 0.5 19
0-515 cm: fine-grained sand HS
1l & grey 2.5Y 5/1, Spisula
16.4 +
230525 | 0.12 | 5.45 189.86(4.35 | 0.23 [ 0.11 | 0.7 20
Il
17.44 thin clay layers
230526 | 0.11 | 5.43 |86.74(6.92 | 0.60 | 0.31 | 0.6 22
[ G
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Core ID: LO-VC-11 Coordinates (m): E: 538026 N: 6359079 Water depth (m): 12.5 Coordinate system: UTM 32 Reference datum: WGS84

DGU no: 570923.3 Longitude: 9°37.938'E  Latitude: 57°22.377'N

Core type: Vibrocore Core length (m): 4.31 Grain size
E
kS 3
c Re) - P . > »
s © c Q R | c 5]
£ Q ] g_\/ —_— - < o °
c|lz=z @ S a — > X e °© k=S €
S IS % Mud Sand Gravel 5 - € ® ~ © = = 5 . 5
5133 |2 2 Sle|l § |E|l2]|28|2|2|8|2|8 5
O[89 | O] é K] 5 = ko] © € [0} - < ~ © o
1ol < s 2 o |2 2 c = » 3 7] [} o 5 o .
O |s=| c Q = £ o © [ o) S o > )] 2 O (]
5|%c |2 . FT=vimvcg . S|s ) o | = | c | oo | 8| 8|&|v|S£
d|18%18 Lithology TIJ al | f |c|; | ? cl,_ Description < | A = 7] i = o O — = O (e}
\Y, J:
4 230527 | 0.14 | 2.73 [ 76.30| 18.78( 2.01 | 0.18 | 0.5 17
v 1
1351
1 230528 | 0.13 | 3.19 | 84.98]10.75| 0.92 | 0.17 | 0.7 19 +
|
14.5- 2
0-431 cm: fine-grained sand
E grey 2.5Y 5/1 HS
1: Spisula, Ensis, Arctica
Il ]
15.54 3 -
230529 | 0.12 | 4.18 |88.93(5.98 | 0.61 | 0.30 | 0.5 18 +
|
16.54 4 — d)
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Core ID: LO-VC-12

Coordinates (m): E: 539229 N: 6357608

Water depth (m): 12.6

Coordinate system: UTM 32

Reference datum: WGS84

DGU no: 570923.4

Longitude: 9°39.125’'E  Latitude: 57°21.578'N

Core type: Vibrocore Core length (m): 2.41 Grain size
E
e —_
c |8 = ) 0
8 (3] = < X @ c 5
e o} [} s —_ ~ < o ko
s € 3 £ ) > o\o -8 el = £
S |EE|Z Mud  Sand Gravel 5 - € ) = © S = S| ~ ©
= | 6= | o 2 - S o ] NI RS o -
12338 8 o S 18| € |E|ls|§lelalS|lc|S| |8
o | 2= 2 =R 3 |2 o c = o | 3 » | T ° 1l 5|9 =
O |s=| c Q = £ o © [ o) S o > )] 2 O (]
5|2ao|Q . FT=vimvcg - S| s g o | = | € 9] o o 8 © © b=
S 8 @ 8 Lithology S & | f |c | o 3 Description < | A = 7] i = o O — = O (e}
1 1 1 1 1
i I 230530 | 0.13 | 2.24 [ 85.68|10.96( 0.72 | 0.39 | 0.4 19
0-180 cm: fi i +
d) - cm: fine-grained sand HS
1] 136 1 dark grey 2.5Y 4/1
’ Spisula, Ensis
230531 | 0.12 | 5.49 [91.26|2.33 | 044 | 048 | 0.5 19
| oy ——="=7
14.6 - 2 180-241 cm: fine- and medium-grained sand
— 17
6 grey 2.5Y 5/1 HS 230532 | 0.19 | 2.62 |53.26 |44.08 | 0.04 | 0.00 | 0.4 +

IN
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

few shells
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Core ID: LO-VC-13 Coordinates (m): E: 533000 N: 6359167 Water depth (m): 13.6 Coordinate system: UTM 32 Reference datum: WGS84

DGU no: 570923.5 Longitude: 9°32.925’'E  Latitude: 57°22.448'N
Core type: Vibrocore Core length (m): 1.80 Grain size
E
= 9
5 |2 = < S < 2
e |8 3 S N I § $
| IS @) = X e ° = I
REEE Mud  Sand Gravel S - Tl &l | o Sl =!5!| ~ I
3|35 |3 2 Sle|l 8§ |E|lS|2|2|ld|8] 28 5
51222 8 sle| = | |2 8|5 |8|z|8|5|g]|%
£o|£ e} 2 1o} S ® 5 P > w | 2 o}
o > S ® | € o - b b @ © ) Q <
5| 2|2 . @=vimvg g - S | © < o = i= L} o o 3 S © =
S 8 @ 8 Lithology TIJ al | flc ? cl,_ Description < | A = 7] i = o O — = O (e}
. Ll
0-32 cm: medium-grained sand HS
" mainly light olive brown 2.5Y 5/3 230533 | 0.27 | 0.91 [ 21.44|74.22| 2.58 | 0.85 | 0.3 16 +
32-180 cm: medium-grained sand
1461 & grey 2.5Y 5/1
Spisula HS
| 4 230534 | 0.23 | 1.21 [27.90]69.17| 1.70 | 0.02 | 0.3 16
+
1 some pebbles, Ostrea
156 2
3
4
5]
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Core ID: LO-VC-14 Coordinates (m): E: 535212 N: 6357736 Water depth (m): 13.0 Coordinate system: UTM 32 Reference datum: WGS84

DGU no: 570923.2 Longitude: 9°35.120'E  Latitude: 57°21.667'N
Core type: Vibrocore Core length (m): 2.89 Grain size
E
= 9
S o - - S| = < o
£ |8 5 2|1 EE 5 g
c |2 £ a > 3 2 ° k=S €
5] g IS g Mud Sand Gravel S > o © b S = —_ = R =
Bl2=|=2 = 5 © X = ° S
8|82 |3 8 g 28] € |E|e|l8|ElalS|s|S|o)|8d
olss|s 2 5 o lg|l 5 sl s| a2 2|¢|e|&|8]|¢8
5|%c |2 . FT=vimvcg - Sl ) o | = | £ 9] o [ 8 © © =
d|18%18 Lithology TIJ al | T cl; | ? cl,_ Description < | A = 7] i = o O — = O (e}
I 230535 | 0.28 | 1.16 [ 18.90| 76.77| 2.94 | 0.22 | 0.2 17
] +
¢
14.0- 1
0-289 cm: fine- and medium-grained sand HS 230536 | 0.22 | 1.48 [40.36|57.58| 0.58 | 0.00 | 0.3 16
Il grey 2.5Y 5/1
Spisula
15.0- 2 +
6 230537 | 0.16 | 3.19 |61.7834.13| 0.76 | 0.14 | 0.4 18
I i
3
4
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Core ID: LO-VC-15 Coordinates (m): E: 534291 N: 6360432 Water depth (m): 12.7 Coordinate system: UTM 32 Reference datum: WGS84

DGU no: 570919.7 Longitude: 9°34.223'E  Latitude: 57°23.124'N
Core type: Vibrocore Core length (m): 2.36 Grain size
E
e —_
c |8 _ ~| - S 0
© = = S S o
AL El .| |El2l2|E | :
FHESE Mud  Sand Gravel S s lelzlsls|8|s|%8]| -~ E
sl1e=12 0 £ la| 5 E|lo|B|2| 8|8 2|8 S
313%|28 £ sle| s |=|2|%|5 g|e|8|5|s|2
— Q. o = —
o |82|5 > 3 S|El 8|8 |S|elg|s|c|gl|Ele)s
o o% | o Lithol EEmeVCE ® — o)) © © Q = £ Q Q e o o © 3=
d|18%18 ithology S & |f c| o 3 Description < | A = 7] i = o O — = O (e}
. 1| 111 ] ]
]
2.5Y 6/1 grey 230538 | 0.18 | 1.36 [ 59.34| 38.83| 0.46 | 0.02 | 0.3 13
6 +
Il
14.0- 1
0-236 cm: fine-grained sand
HS 230539 | 0.16 | 1.94 | 71.7626.04| 0.24 | 0.02 | 0.3 16
! +
15.0- 2
G 25 501 grey I 230198 | 0.16 | 2.18 |69.89 [27.32| 042 | 0.19 | 03 | 17
3
4
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Core ID: LO-VC-16

Coordinates (m): E: 535869 N: 6354511

Water depth (m): 11.9

Coordinate system: UTM 32

Reference datum: WGS84

DGU no: 570923.7

Longitude: 9°35.747’E  Latitude: 57°19.926’'N

Core type: Vibrocore Core length (m): 3.70 Grain size
E
° —
c |3 ~ S o
? |g = Q 2| z ©
= 0] 7] = — ~ [ o) o
c |2 £ a - X 2 ° £ €
S CB)E g Mud Sand Gravel 5 - T © > © = = 5 . 5
= —_~ = = [ s (2] X = =
3232 8 w s8] € |E|l=|S5|lelalZ|c|S| |8
» S s 9 5 |2 o c c ® S b | @ <] = | O C
o |S2 |5 g Q9 3 | E S s | S|l o |B|&5|l3lg|l 20|28
5| 2a |2 . FT=vimvcg e S|= 8 | = | £ 2 3 s 8 > S =
S 83 8 Lithology S & | flc|] © & Description < | A = 7] i = o O — = O (e}
1 1 1 1 1 1
v —_— — —] I 230541 | 0.25 | 0.99 [ 24.97|71.80( 2.06 | 0.18 | 0.2 11
: E 0-227 cm: medium-grained sand
129414 rr——— grey 2.5Y 6/1 +
i —— Spisula HS 230542 | 0.20 | 1.41 |45.68|52.80| 0.11 | 0.00 | 0.3 | 16
15042 ——=¢
1] — — —] 230543 | 0.26 | 1.14 |23.59|72.82| 2.13 | 0.31 0.3 15
227-357 cm: fine-grained sand HS +
3] (b darkgrey 2.5Y 4/1 230544 | 0.12 | 5.64 [77.98|16.18| 0.16 | 0.04 | 0.6 | 18
| 14.9 4 Spisula, Venus
1 357-370 cm: fine-grained sand, grey 2.5Y 5/1 TS +
15.9- 4
5]
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Core ID: LO-VC-17

Coordinates (m): E: 532902 N: 6354368

Water depth (m): 14.0

Coordinate system: UTM 32

Reference datum: WGS84

DGU no: 570923.8

Longitude: 9°32.789°’E  Latitude: 57°19.862'N

Core type: Vibrocore Core length (m): 5.13 Grain size
E
° —
c |3 ~ S o
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£ Q ] g_\/ —_— - < o °
| IS @) X e ° = I
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2|18E|3 gl,l Z |E|S|=2|S|8|8|2|¢ g
Rl 8 o zZ | 2 E|l o5 & € P g c < o a
o -3 |e R & |a| € c|l sl 2|2l 2|59 %
O |s=| c Q = £ o © [ o) S o > )] 2 O (]
5|2ao|Q . T =vimvwg 2 - Sl 2 o | = | £ 9] 3 [ @ © @ £
81828 Lithology S = AR e Description < | o s S ||l |=]o0o|lo|la3|l=]0o]|O0
1 1 1 1 1
Vi i R
I 230545 | 0.11 | 4.95(94.12| 062 | 0.16 | 0.14 | 0.5 20
\%
14.0 - HS +
0-293 cm: fine-grained sand 230546 | 0.11 | 5.06 [94.14] 0.36 | 0.14 | 0.30 | 0.6 21
d) dark grey 2.5Y 4/1
v Spisula, Ensis
15.0
HG +
[ 230547 | 0.11 | 5.39 |94.16| 0.32 | 0.08 | 0.05 | 0.7 | 21
| 293-318 cm: pebbles
dark grey 2.5Y 4/1, Spisula
+
I TS 230548 | 0.08 [25.82171.16( 2.11 | 0.70 [ 0.21 | 1.2 21
318-513 cm: very fine-grained silty sand
grey 2.5Y 6/1
| 230549 | 0.06 [47.03]|52.79( 0.16 | 0.01 [ 0.00 | 1.4 18

Geological Survey of
Denmark and Greenland

o

G EUS

Client:: Kystdirektoratet

Coring: M/S Fortuna Crane

Date: 26 September 2023

Description: Ole Bennike

Date: 25 October 2023

QC: Niels Ngrgaard-Pedersen

Date: 25 October 2023




Core ID: LO-VC-18

Coordinates (m): E: 536663 N: 6361052

Water depth (m): 17.4

Coordinate system: UTM 32

Reference datum: WGS84

DGU no: 570919.6

Longitude: 9°36.596’E  Latitude: 57°23.447'N

Core type: Vibrocore Core length (m): 5.00 Grain size
E
kS 3
c Re) - P . > »
g |s = < IS c )
g g [0} S —_— > =~ o ©
c = S o > | 2 2 o = £
o |3€|3 Mud  Sand Gravel S = © = I S = s o
= |8=|2 < = E|l s | 2| ol 8| x| 2|F e
8|88 8 o 28] 2 | E|l=o|5|lE|l|S|s|S| |8
> = el — -
alsd|s 2 o 12| s |s5|s|a|3|8|2]|g]|&|8|s
5|2ao|Q . T =vimvwg 2 - Sl 2 o | = c 9] 3 [ @ © @ £
81828 Lithology S |f ¢ 5 8 Description < | o s S ||l |=]o0o|lo|la3|l=]0o]|O0
1 1 1 1 1 1
] I 230550 | 0.12 [ 12.29(69.15|17.78| 0.55 | 0.23 | 0.9 21
v ]
1841 6 0-257 cm: very fine-grained muddy sand HS +
] grey 2.5Y 5/1 230551 | 0.10 |16.73[75.74| 6.61 | 0.58 | 0.33 | 1.3 | 24
i Spisula, Ensis
\Y -
19.4- 2 ]
] G +
E 230552 | 0.10 | 14.72]82.34( 1.94 | 0.33 [ 0.67 | 1.1 22
i ] i 257-263 cm: clay HL
] 263-288 cm: medium- and coarse-grained sand HS
4 granules, grey 2.5Y 5/1, Spisula, Arctica
20443
] 230553 | 0.10 |13.93(85.09( 0.93 | 0.04 | 0.01 | 0.7 | 20 +
Il ]
] 288-500 cm: very fine-grained silty sand
] grey 2.5Y 6/1 TS
21.4- 4
] 230554 | 0.10 [23.31]72.71| 3.97 | 0.01 [ 0.00 | 0.6 18
| ]
1 some thin layers of silt
22445
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Core ID: LO-VC-19

Coordinates (m): E: 532490 N: 6356630

Water depth (m): 16.0

Coordinate system: UTM 32

Reference datum: WGS84

DGU no: 570923.6

Longitude: 9°32.396’E  Latitude: 57°21.083'N

Core type: Vibrocore Core length (m): 4.00 Grain size
E
o —_
c |8 = S 0
3 |g € < SRS = ®
£ Q ] é —_— - < o °
s € 3 £ ) > o\o -8 el = £
c| 2|3 Mud Sand Gravel 5 - T © - © = —_ 5 . &
g |8=|2 ” E=2 5 | |2 @ o | R 2| ©
o898 o 0 2 | @ = El o © 1S o = c < © Q
@ 3 3 £ o | & o c = n 2 ] [ ° 5 o -
o |[E2]|S c 9 3 | € <] ] © ) 5 & = @ 210 o
5| 2c |2 . T=vimvvweg 2 - Sl 2 o | = = o} 3 o 2 g T | S
81828 Lithology S = AR e Description < | o s S ||l |=]o0o|lo|la3|l=]0o]|O0
1 1 1 | |
I 230555 | 0.12 | 4.36 | 87.80| 5.87 | 1.32 | 0.65 | 0.8 | 21
\Y
17.0- 1 4 0-251 cm: fine-grained sand +
mainly dark grey 2.5Y 4/1 HS
Spisula 230556 | 0.12 | 3.41 |89.94]| 6.06 [ 0.39 [ 0.20 | 0.5 | 20
]
18.0 ]
I 230557 | 0.12 | 3.21|85.56( 9.02 | 0.80 | 1.41 [ 0.5 | 19
1l 251-254 cm: granules, pebbles
G) coarse-grained sand HG
DL
19.04 254-344 cm: stiff, hard clay, grey 2.5Y 5/1 +
|
344-371 cm: very fine-grained sand, grey 2.5Y 6/1 DS
J————— ) DL +
4= — — — — ] 371-400 cm: stiff, hard clay, grey 2.5Y 5/1
20044 — — — — —
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Appendix B2

Vibrationskerne fotos
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Appendix B3

Oversigt over vibrationskerne laboratorieanalyser



Lab. Vibrocore |Dybde (cm|Vandindh|Glgdetab| D50 <0.125 | Silt+ler | Fint |Medium| Groft Grus | Mean | Sorting | Skew | Kurtosis | Uniformity
nummer ID under top)| old (%) (%) (mm) | mm (%) (%) sand [sand (%)|sand (%)| (%) ness Coefficient
(%)

230492 | LO-vC-01 0-50 18 0,4 0,14 40,97 1,99 | 83,13 | 14,11 | 0,68 0,09 | 2,86 | 0,53 | -0,10 1,18 1,63
230493 | LO-vC-01 | 100-150 20 0,7 0,13 | 46,22 3,32 | 86,29 | 9,40 0,93 0,07 | 2,95 | 0,48 | -0,03 1,08 1,61
230494 | LO-vC-01 | 200-250 21 1,0 0,12 56,69 7,09 | 81,76 | 9,15 1,79 0,21 | 3,01 1,68
230495 | LO-vC-01 | 300-350 20 0,7 0,11 | 69,45 4,553 | 88,28 | 5,88 1,05 | 0,26 | 3,08 | 0,48 | -0,19 1,41 1,48
230496 | LO-vC-02 0-50 19 0,4 0,15 31,91 1,68 | 76,38 | 21,22 | 0,58 0,14 | 2,73 | 0,50 0,02 0,87 1,72
230497 | LO-vC-02 | 100-150 17 0,4 0,15 26,95 151 | 75,45 | 22,38 | 0,58 | 0,08 | 269 | 055 | -0,07 1,14 1,71
230498 | LO-vC-02 | 200-250 18 0,5 0,14 | 42,07 239 | 80,38 | 1554 | 1,55 | 0,15 | 2,84 [ 0,60 | -0,15 1,23 1,68
230499 | LO-vC-03 0-50 20 0,5 0,14 | 3635 1,97 | 80,40 | 16,89 | 0,72 | 0,03 | 2,79 | 055 | -0,14 | 1,21 1,65
230500 | LO-vC-03 | 100-150 20 0,5 0,11 | 68,86 1,72 | 95,56 | 2,43 021 | 008 | 308 | 0,36 | -0,15 1,01 1,35
230501 | LO-vC-04 0-50 18 0,3 0,19 17,48 1,38 | 53,24 | 44,94 | 0,17 | 027 | 2,49 | 0,48 | 0,38 1,00 1,97
230502 | LO-vC-04 | 100-150 17 0,4 0,17 | 22,96 2,17 | 63,31 | 3441 | 012 | 000 | 2,61 | 054 | 0,19 0,95 1,95
230503 | LO-VC-04 | 200-250 18 0,5 0,17 | 2971 1,85 | 61,77 | 36,04 | 0,32 | 003 | 262 | 062 | 0,08 0,88 2,03
230504 | LO-vC-05 0-50 18 0,6 0,14 | 39,98 1,94 | 71,14 | 24,70 | 1,92 | 030 | 2,72 | 064 | -0,27 | 0,98 1,73
230505 | LO-VC-05 | 100-150 20 0,6 0,11 | 70,66 2,82 | 93,55 | 3,00 0,53 0,10 | 3,08 | 035 | -0,18 1,11 1,31
230506 | LO-vC-06 0-50 18 0,4 0,15 35,66 158 | 71,75 | 26,16 | 0,48 | 0,04 | 2,71 | 058 | -0,08 | 0,89 1,79
230507 | LO-vVC-06 | 100-150 18 0,5 0,14 | 44,05 2,42 | 76,87 | 1968 | 0,78 | 0,25 | 2,81 [ 0,59 | -0,18 1,03 1,69
230508 | LO-vC-06 | 260-310 17 0,8 0,10 75,47 17,90 | 79,47 | 2,59 0,02 0,03 | 3,05

230509 | LO-vC-07 0-50 20 0,7 0,12 51,81 393 | 8680 | 6,68 1,81 | 0,78 | 2,99 | 0,50 | -0,13 1,18 1,58
230510 | LO-vC-07 | 100-150 20 0,6 0,12 | 64,27 4,0 | 92,01 | 2,45 0,78 | 055 | 307 | 041 | -0,04 | 1,04 1,48
230511 | LO-vC-07 | 280-320 19 0,5 011 | 7479 | 11,22 | 87,30 | 1,47 0,02 | 0,00 | 3,28

230512 | LO-vC-08 0-50 17 0,4 0,19 12,30 1,24 | 53,30 | 44,00 | 1,43 0,03 | 2,38 | 059 [ -0,05 1,17 1,81
230513 | LO-vC-08 | 100-150 19 0,4 0,19 11,03 1,11 | 52,14 | 45,35 | 1,23 0,17 | 2,37 | 054 | 0,03 1,09 1,76
230514 | LO-vC-08 | 200-250 18 0,4 0,17 | 20,15 1,35 | 62,70 | 3566 | 0,27 | 0,02 | 257 | 052 | 0,10 0,97 1,86
230515 | LO-vVC-08 | 300-330 18 0,4 0,15 34,88 1,44 | 74,42 | 24,02 | 0411 | 001 | 2,73 | 055 | -0,08 | 0,91 1,74
230516 | LO-vVC-08 | 350-400 19 0,4 0,12 | 50,09 4,03 | 70,81 | 2321 | 1,76 | 0,19 | 2,83 | 0,78 | -0,32 1,07 1,94
230517 | LO-vC-09 0-50 19 0,4 0,16 | 26,62 2,89 | 66,64 | 29,87 | 046 | 0,13 | 2,65 | 058 | 0,05 0,99 1,86
230518 | LO-vC-09 | 100-125 17 0,4 0,16 | 27,33 1,74 | 66,58 | 30,64 | 0,46 | 058 | 2,64 | 059 | 0,02 0,96 1,87
230519 | LO-VC-09 | 150-200 19 0,8 0,13 47,64 7,50 | 65,30 | 24,81 | 1,18 1,21 | 2,80 2,07
230520 | LO-vC-09 | 280-330 20 0,8 0,07 9517 | 37,89 | 61,86 | 0,23 0,02 0,00 | 3,59

230521 | LO-VC-09 | 400-450 19 0,5 0,10 | 80,1 | 10,83 | 88,58 | 0,57 0,02 | 0,00 | 3,36

230522 | LO-vc-10 0-50 18 0,6 0,14 | 4161 3,29 | 79,09 | 1570 | 1,68 | 0,24 | 2,82 | 0,61 | -0,19 1,33 1,65
230523 | LO-VC-10 | 100-150 20 0,5 0,12 | 5549 2,39 | 93,16 | 4,07 031 | 007 | 301] 039 | -009| 0,90 1,44




230524 | LO-vVC-10 | 200-250 19 0,5 0,12 | 52,14 4,16 | 83,94 | 1065 | 084 | 0,40 | 2,98 | 056 | -0,17 1,33 1,62
230525 | LO-vC-10 | 300-350 20 0,7 0,12 61,06 545 | 89,86 | 4,35 0,23 0,11 | 3,05 1,52
230526 | LO-vC-10 | 400-450 22 0,6 0,11 76,94 543 | 86,74 | 6,92 0,60 0,31 | 3,19 1,54
230527 | LO-vc-11 0-50 17 0,5 0,14 | 36,07 2,73 | 76,30 | 18,78 | 2,01 | 0,18 | 2,75 | 065 | -0,20 | 1,41 1,69
230528 | LO-vC-11 | 100-150 19 0,7 0,13 | 4827 3,19 | 84,98 | 10,75 | 092 | 0,27 | 2,95 | 0,51 | -0,15 1,20 1,57
230529 | LO-vC-11 | 300-350 18 0,5 0,12 | 61,66 4,18 | 88,93 | 5,98 061 | 030 | 304 | 047 | -0,16 1,22 1,45
230530 | LO-vC-12 0-50 19 0,4 0,13 46,40 2,24 | 85,68 | 10,96 | 0,72 039 | 293 | 049 | -0,12 1,12 1,58
230531 | LO-vC-12 | 100-150 19 0,5 0,12 56,57 549 | 91,26 | 2,33 0,44 0,48 | 3,04 1,59
230532 | LO-vC-12 | 190-225 17 0,4 0,19 | 25,38 2,62 | 53,26 | 44,08 | 004 | 0,00 | 252 | 064 | 0,24 0,91 2,23
230533 | LO-vC-13 0-50 16 0,3 0,27 3,10 091 | 21,44 | 7422 | 258 | 085 | 1,90 | 0,555 | 0,02 1,08 1,85
230534 | LO-vC-13 | 100-150 16 0,3 0,23 5,76 1,21 | 27,90 | 69,17 | 1,70 | 0,02 | 2,05 | 053 | -0,12 1,26 1,66
230535 | LO-vC-14 0-50 17 0,2 0,28 4,22 1,16 | 18,90 | 76,77 | 2,94 | 022 | 1,84 | 057 | 0,08 1,14 1,89
230536 | LO-VC-14 | 100-150 16 0,3 0,22 10,74 1,48 | 40,36 | 57,58 | 0,58 | 0,00 | 2,24 | 060 | 0,10 1,06 1,93
230537 | LO-CV-14 | 180-220 18 0,4 0,16 | 2898 3,9 | 61,78 | 3413 | 0,76 | 0,14 | 2,60 | 068 | -0,03 | 0,97 1,99
230538 | LO-vC-15 0-50 13 0,3 0,18 18,80 1,36 | 59,34 | 38,83 | 0,46 | 0,02 | 253 | 054 | 0,08 1,02 1,90
230539 | LO-vC-15 | 100-150 16 0,3 0,16 | 23,42 1,94 | 71,76 | 26,04 | 0,24 | 0,02 | 2,64 | 054 | -0,08 1,09 1,71
230540 | LO-vC-15 | 200-236 17 0,3 0,16 | 27,14 2,18 | 69,89 | 27,32 | 042 | 0,19 | 2,65 | 0,61 | -0,09 1,03 1,77
230541 | LO-vC-16 0-50 11 0,2 0,25 5,21 0,99 | 2497 | 71,80 | 2,06 | 0,18 | 2,00 | 0,555 | 0,03 1,12 1,90
230542 | LO-vC-16 | 100-150 16 0,3 0,20 18,82 1,41 | 4568 | 52,80 | 0,11 | 0,00 | 2,46 | 055 | 0,35 1,14 2,11
230543 | LO-vC-16 | 185-235 15 0,3 0,26 7,95 1,14 | 2359 | 72,82 | 2,13 0,31 | 1,97 | 058 | 0,16 1,25 2,09
230544 | LO-vC-16 | 270-320 18 0,6 0,12 62,12 5,64 | 77,98 | 16,18 | 0,16 0,04 | 2,97 1,59
230545 | LO-vC-17 0-50 20 0,5 0,11 | 6881 4,95 | 94,12 | 0,62 016 | 0,14 | 3,11 | 041 | -0,01 1,20 1,47
230546 | LO-vC-17 | 100-150 21 0,6 0,11 79,95 506 | 94,14 | 0,36 0,14 0,30 | 3,20 1,46
230547 | LO-VC-17 | 200-250 21 0,7 0,11 | 84,70 539 | 94,16 | 0,32 0,08 | 005 | 3,25 1,45
230548 | LO-vC-17 | 330-380 21 1,2 0,08 92,61 | 2582 | 71,16 | 2,11 0,70 0,21 | 3,40

230549 | LO-VC-17 | 430-480 18 1,4 0,06 | 9820 | 47,03 | 52,79 | 0,16 0,01 | 0,00 | 3,66

230550 | LO-vC-18 0-50 21 0,9 0,12 59,00 12,29 | 69,15 | 17,78 | 0,55 0,23 | 3,02

230551 | LO-VC-18 | 100-150 24 1,3 0,10 75,21 16,73 | 75,74 | 6,61 0,58 0,33 | 2,99

230552 | LO-vC-18 | 200-250 22 1,1 0,10 84,88 14,72 | 82,34 | 1,94 0,33 0,67 | 3,41

230553 | LO-VC-18 | 300-350 20 0,7 0,0 | 79,78 | 13,93 | 85,09 | 0,93 0,04 | 0,01 | 3,38

230554 | LO-vC-18 | 400-450 18 0,6 0,10 7491 | 23,31 | 72,71 | 3,97 0,01 0,00 | 3,06

230555 | LO-vC-19 0-50 21 0,8 0,12 | 61,38 436 | 87,80 | 5,87 1,32 | o065 | 3,04 | 052 | -0,23 1,43 1,44
230556 | LO-vC-19 | 100-115 20 0,5 0,12 | 64,55 3,41 | 89,94 | 6,06 039 | 020 | 305 | 044 | -0,23 1,16 1,40
230557 | LO-VC-19 | 200-240 19 0,5 0,12 | 59,47 3,21 | 85,556 | 9,02 0,80 1,41 | 3,00 | 052 | -0,33 1,32 1,39




Appendix B4

Vibrationskerne sigteanalyseresultater



Sieve Analysis

Sand

Gravel |

Grain Size Distribution

Geotechnical

Sampile Id: LO-VC-01 0-50
Lab. Id: 230492
Projekt Kystdirektoratet
Subject: 0

Date: 07-11-2023
Executed: PS

Remarks:

>2mm bestar af skaller

Total Weight 95,83¢

Size Fractions

GEUS

Size Classes (DGF-Bulletin 1 1988)

s 8 5 5 B
) 0 2 2 E]
= 2 E
mm [ g % °
16,00 -4,00 0,00 0,00 1
8,00 -3,00 0,00 0,00 1
4,00 -2,00 0,00 0,00 1
2,80 -1,49 0,02 0,03
2,00 -1,00 0,06 0,06
1,40 -0,49 0,10 0,10
1,00 0,00 0,13 0,13
0,710 0,49 0,22 0,23
0,500 1,00 0,41 0,42
0,355 1,49 1,44 1,51
0,250 2,00 4,44 4,63
0,180 2,47 10,43 10,88
0,125 3,00 39,33 41,04
0,090 3,47 32,08 33,47
0,075 3,74 3,81 3,98
0,063 3,99 1,47 1,53
<0,063 >3,99 1,90 1,99

The analysis is executed according to DS 405.9
extended by sieves to the %2 phi scale

Formulas

amount
passing

o
o

00,00
00,00
00,00
99,97
99,91
99,81
99,68
99,45
99,03
97,52
92,89
82,01
40,97

7,50

3,52

1,99

0,00

Weight %
Silt and clay (< 0,063 mm): 1,99
Sand, fine (0,063 mm - 0,200 mm): 83,13
Sand, medium (0,2mm-0,6 mm): 14,11
Sand, coarse (0,6 mm - 2 mm): 0,68
‘Gravel (>2mm): 0,09
Sum: 100,00

Moments Measures (Folk and Wards)

Mean (¢p16%+¢$84%+¢$50%) / 3 (Folk and Ward 1957)

Sorting (484%-¢16%) / 4 + (§95%-95%) / 6,6 (Folk and Ward 1957)

Percentile Percentile

Amount in sieve  Amount passing d(mm) L]
5% 95% 0,30 1,75
16% 84% 0,19 2,37
25% 75% 0,17 2,55
40% 60% 0,15 2,73
Median 50% 50% 0,14 2,87
75% 25% 0,11 3,21
84% 16% 0,10 3,34
90% 10% 0,09 3,43
95% 5% 0,08 3,63
Moments Statistics

Mean 2,86
Sorting 0,53
Skewness -0,10
Kurtosis 1,18
Uniformity Coefficient 1,63

Size Classes and Percentiles
are found by linear interpolation

Kurtosis ($95% - $5%) / (2,44 * ($75% - $25%)) (Folk and Ward 1957)
Skewness (§16%+484% - 2*950%) / (2*(084%-016%)) + ($5%-+$95% - 2*450%) / (2*($95%-05%)) (Folk and Ward 1957)
Uniformity Coefficient (d60% / d10%) (dgf-Bulletin 1988)

Mean, sorting, skewness and kurtosis are based on
"Amount in sieve". Uniformity coefficient is based on
"Amount passing".

Dster Voldgade 10 1350 Kebenhavn K

Tel.: +45 38 14 20 00 Telefax: +45 38 14 20 50
Email: GEUS@geus.dk
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Gravel |

Sieve Analysis

Sand

Grain Size Distribution

Geotechnical

Sample Id: LO-VC-01 100-150

Lab. id: 230493

Projekt Kystdirektoratet

Subject: 0

Date: 07-11-2023

Executed: PS &
Remarks: >2mm bestar af skaller G EUS

Total Weight 93,59¢g

Size Fractions Size Classes (DGF-Bulletin 1 1988)
@ 0 _*g’ _*g) 3 ge ' Weight %
B b g g é ég Silt and clay {< 0,063 mm): 3,32
36 8 Sand, fine (0,063 mm - 0,200 mm): 86,29
mm Lo 9 % % Sand, medium (0,2 mm - 0,6 mm): 9,40
16,00 -4,00 0,00 0,00 100,00 Sand, coarse (0,6 mm - 2 mm): 0,93
8,00 -3,00 0,00 0,00 100,00 Gravel (> 2 mm): 0,07
4,00 -2,00 0,00 0,00 100,00 Sum: 100,00
280 -1,49 0,01 0,01 99,99
2,00 -1,00 0,06 0,06 99,93
1,40 -0,49 0,09 0,10 99,83
1,00 0,00 0,16 0,17 99,66
0,710 0,49 0,33 0,35 99,31 Moments Measures (Folk and Wards)
0,500 1,00 0,54 0,57 98,73 Percentile Percentile
0,355 1,49 1,01 1,08 97,65 Amount in sieve  Amount passing d(mm) [}
0,250 2,00 2,21 2,37 95,29 5% 95% 0,25 2,01
0,180 2,47 7,44 7,95 87,34 16% 84% 0,18 2,51
0,125 3,00 38,48 41,12 46,22 25% 75% 0,16 2,61
0,090 3,47 33,56 35,86 10,36 40% 60% 0,14 2,80
0,075 3,74 521 5,57 4,80 Median 50% 50% 0,13 2,94
0,063 3,99 1,38 1,48 3,32 75% 25% 0,10 3,26
<0,063 >3,99 3,11 3,32 0,00 84% 16% 0,10 3,39
90% 10% 0,09 3,49
95% 5% 0,08 3,73
Moments Statistics
Mean 2,95
Sorting 0,48
Skewness -0,03
Kurtosis ] 1,08
Uniformity Coefficient 1,61
The analysis is executed according to DS 405.9 Size Classes and Percentiles
extended by sieves to the %2 phi scale are found by linear interpolation
Formulas

Mean (¢16%+¢84%+950%) / 3 (Folk and Ward 1957)

Sorting (984%-016%) / 4 + ($95%-05%) / 6,6 (Folk and Ward 1957)

Kurtosis ($95% - $5%) / (2,44 * ($75% - $25%)) (Folk and Ward 1957)

Skewness (¢16%-+484% - 2*950%) / (2*(984%-016%)) + ($5%+$95% - 2*450%) / (2*($95%-95%)) (Folk and Ward 1957)
Uniformity Coefficient (d60% / d10%) (dgf-Bulletin 1988)

i X Dster Voldgade 10 1350 Kebenhavn K
Mean, sorting, skewness and kurtosis are based on Tel.: +45 38 14 20 00 Telefax: +45 38 14 20 50

"Amount in sieve". Uniformity coefficient is based on Email: GEUS@geus.dk
"Amount passing". www.geus.dk
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Gravel ]

Sieve Analysis

Sand

Grain Size Distribution

Geotechnical

Sample Id: LO-VC-01 200-250

Lab. Id: 230494

Projekt Kystdirektoratet

Subject: 0

Date: 07-11-2023

Executed: PS o
Remarks: >0,5mm heraf 0,8g skaller GEUS

Total Weight 94,496 g

Size Fractions Size Classes (DGF-Bulletin 1 1988)
@ g % _‘g’ 3 zo - Weight %
B ] g g g é a Silt and clay (< 0,063 mm): 7,09
36 3 Sand, fine (0,063 mm - 0,200 mm): 81,76
mm (] g % % Sand, medium (0,2 mm - 0,6 mm): 9,15
16,00 -4,00 0,00 0,00 100,00 Sand, coarse (0,6 mm - 2 mm): 1,79
8,00 -3,00 0,00 0,00 100,00 Gravel (> 2 mm): 0,21
400 -2,00 0,00 0,00 100,00 Sum: 100,00
2,80 -1,49 0,08 0,08 99,92
2,060 -1,00 0,12 0,13 99,79
1,40 -0,49 0,14 0,14 99,65
1,00 0,00 0,39 0,42 99,23
0,710 0,49 0,56 0,59 98,64 Moments Measures (Folk and Wards)
0,500 1,00 1,15 1,21 97,42 Percentile Percentile
0,355 1,49 1,57 1,66 95,76 Amount in sieve  Amount passing d(mm) ]
0,250 2,00 2,64 2,80 92,96 5% 95% 0,33 1,61
0,180 2,47 5,43 5,75 87,21 16% 84% 0,17 2,52
0,125 3,00 28,84 30,52 56,69 25% 75% 0,16 2,66
0,090 3,47 40,04 42,37 14,32 40% 60% 0,13 2,93
0,075 3,74 5,12 5,42 8,90 Median 50% 50% 0,12 3,07
0,063 3,99 1,71 1,81 7,09 75% 25% 0,10 3,34
<0,063 >3,99 6,70 7,09 0,00 84% 16% 0,09 3,45
90% 10% 0,08 3,68
95% 5% e e
Moments Statistics
Mean 3,01
Sortng e
Skewness e
Kurtosis e
Uniformity Coefficient 1,68
The analysis is executed according to DS 405.9 Size Classes and Percentiles
extended by sieves to the 2 phi scale are found by linear interpolation
Formulas

Mean (¢16%+¢84%+9$50%) / 3 (Folk and Ward 1957)

Sorting ($84%-$16%) / 4 + ($95%-¢5%) / 6,6 (Folk and Ward 1957)

Kurtosis (¢95% - $5%) / (2,44 * ($75% - $25%)) (Folk and Ward 1957)

Skewness (16%+¢84% - 2*950%) / (2*($84%-016%)) + (05%+$95% - 2*$50%) / (2*($95%-95%)) (Folk and Ward 1957)
Uniformity Coefficient (d160% / d10%) (dgf-Bulletin 1988)

X . Dster Voldgade 10 1350 Kgbenhavn K
Mean, sorting, skewness and kurtosis are based on Tel.: +45 38 14 20 00 Telefax: +45 38 14 20 50

*Amount in sieve”. Uniformity coefficient is based on Email: GEUS @geus.dk
"Amount passing". www.geus.dk
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Sieve Analysis

Gravel |

Sand

Grain Size Distribution

Geotechnical

Sample Id: LO-vC-01 300-350
Lab. Id: 230495

Projekt Kystdirektoratet
Subject: 0

Date: 07-11-2023
Executed: PS

Remarks:

>0,5mm heraf 0,7g skaller

Total Weight 91,714 ¢

Size Fractions

GEUS

Size Classes (DGF-Bulletin 1 1988)

g 2 5 5 2

75} 7] o 3

2 2 E

mm o] g % ©

16,00 -4,00 0,00 0,00 1

8,00 -3,00 0,00 0,00 1
4,00 -2,00 0,13 0,14
2,80 -1,49 0,04 0,05
2,00 -1,00 0,06 0,07
1,40 -0,49 0,15 0,17
1,00 0,00 0,21 0,22
0,710 0,49 0,31 0,34
0,500 1,00 0,56 0,61
0,355 1,49 0,75 0,82
0,250 2,00 0,97 1,06
0,180 2,47 4,77 5,20
0,125 3,00 20,07 21,88
0,090 3,47 49,91 54,42
0,075 3,74 7,38 8,04
0,063 3,99 2,25 2,45
< 0,063 > 3,99 4,16 4,53

The analysis is executed according to DS 405.9
extended by sieves to the %2 phi scale

Formulas

amount
* passing

00,00
00,00
99,86
99,81
99,74
99,58
99,35
99,02
98,41
97,59
96,53
91,33
69,45
15,03

6,99

4,53

0,00

Weight %
Silt and clay (< 0,063 mm): 4,53
Sand, fine (0,063 mm - 0,200 mm): 88,28
Sand, medium (0,2 mm - 0,6 mm): 5,88
Sand, coarse (0,6 mm - 2 mm): 1,05
Gravel (> 2 mm): 0,26
Sum: 100,00

Moments Measures (Folk and Wards)

Mean ($16%+¢84%+950%) / 3 (Folk and Ward 1957)

Sorting ($84%-016%) / 4 + ($95%-$5%) / 6,6 (Folk and Ward 1957)

Percentile Percentile

Amount in sieve  Amount passing d(mm) (]
5% 95% 0,23 2,12
16% 84% 0,16 2,63
25% 75% 0,14 2,85
40% 60% 0,12 3,07
Median 50% 50% 0,11 3,15
75% 25% 0,10 3,37
84% 16% 0,09 3,46
90% 10% 0,08 3,63
95% 5% 0,07 3,94
Moments Statistics

Mean 3,08
Sorting 0,48
Skewness -0,19
Kurtosis 1,41
Uniformity Coefficient 1,48

Size Classes and Percentiles
are found by linear interpolation

Kurtosis ($95% - $5%) / (2,44 * ($75% - $25%)) (Folk and Ward 1957)
Skewness (¢16%+¢84% - 2*¢50%) / (2*(¢84%-016%)) + ($5%+$95% - 2*$p50%) / (2*(¢95%-95%)) (Folk and Ward 1957)
Uniformity Coefficient (d60% / d10%) (dgf-Bulletin 1988)

Mean, sorting, skewness and kurtosis are based on
"Amount in sieve". Uniformity coefficient is based on
"Amount passing".

Dster Voldgade 10 1350 Kebenhavn K

Tel.: +45 38 14 20 00 Telefax: +45 38 14 20 50
Email: GEUS@geus.dk

www.geus.dk
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Sieve Analysis

Gravel |

Sand

Grain Size Distribution

Geotechnical

Sample Id: LO-VC-02 0-50
Lab. Id: 230496
Projekt Kystdirektoratet
Subject: 0
Date: 07-11-2023
Executed: PS o
Remarks: >2mm bestér af skaller G E U S
Total Weight 87,241 ¢
Size Fractions Size Classes (DGF-Bulletin 1 1988)
0 9 _‘g _*g’ B zo ' Weight %
b P g g -é ég Silt and clay (< 0,063 mm): 1,68
3e g Sand, fine (0,063 mm - 0,200 mm): 76,38
mm g g % % Sand, medium (0,2mm -0,6 mm): 21,22
16,00 -4,00 0,00 0,00 100,00 Sand, coarse (0,6 mm - 2 mm): 0,58
8,00 -3,00 0,00 0,00 100,00 Gravel (> 2 mm): 0,14
4,00 -2,00 0,11 0,12 99,88 Sum: 100,00
2,80 -1,49 0,00 0,00 99,88
2,00 -1,00 0,02 0,02 99,86
1,40 -0,49 0,09 0,10 99,76
1,00 0,00 0,14 0,16 99,60
0,710 0,49 0,14 0,16 99,44 Moments Measures (Folk and Wards)
0,500 1,00 0,27 0,31 99,14 Percentile Percentile
0,355 1,49 0,86 0,99 98,15 Amount in sieve  Amount passing d(mm) [}
0,250 2,00 2,67 3,06 95,08 5% 95% 0,25 2,00
0,180 2,47 20,78 23,82 71,26 16% 84% 0,22 2,20
0,125 3,00 34,33 39,35 31,91 25% 75% 0,19 2,39
0,090 3,47 22,88 26,23 5,68 40% 60% 0,16 2,61
0,075 3,74 2,69 3,08 2,60 Median 50% 50% 0,15 2,73
0,063 3,99 0,80 0,91 1,68 75% 25% 0,12 3,11
<0,063 > 3,99 1,47 1,68 0,00 84% 16% 0,10 3,27
90% 10% 0,10 3,38
95% 5% 0,09 3,53
Moments Statistics
Mean 2,73
Sorting 0,50
Skewness 0,02
Kurtosis B 0,87
Uniformity Coefficient 1,72
The analysis is executed according to DS 405.9 Size Classes and Percentiles

extended by sieves to the %2 phi scale

Formulas

are found by linear interpolation

Mean (¢16%+¢84%+¢50%) / 3 (Folk and Ward 1957)

Sorting ($84%-016%) / 4 + (¢95%-¢5%) / 6,6 (Folk and Ward 1957)

Kurtosis ($95% - $5%) / (2,44 * ($75% - $25%)) (Folk and Ward 1957)

Skewness (016%+984% - 2*050%) / (2*(084%-016%)) + ($5%+$95% - 2*$50%) / (2*(¢95%-¢5%)) (Folk and Ward 1957)
Uniformity Coefficient (d60% / d10%) (dgf-Bulletin 1988)

Mean, sorting, skewness and kurtosis are based on

Dster Voldgade 10 1350 Kebenhavn K
Tel.: +45 38 14 20 00 Telefax: +45 38 14 20 50

"Amount in sieve”. Uniformity coefficient is based on Email: GEUS @geus.dk

"Amount passing".

www.geus.dk
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Sieve Analysis

Gravel |

Sand

Grain Size Distribution

Geotechnical

Sample ld:  LO-vC-02 100-150
Lab. Id: 230497

Projekt Kystdirektoratet
Subiject: 0

Date: 07-11-2023
Executed: PS

Remarks:

Total Weight 9583 ¢

Size Fractions

GEUS

Size Classes (DGF-Bulletin 1 1988)

® * z 2 ggég

8 © O

mm L g % %
16,00 -4,00 0,00 0,00 100,00
8,00 -3,00 0,00 0,00 100,00
4,00 -2,00 0,00 0,00 100,00
2,80 -1,49 0,05 0,05 99,95
2,00 -1,00 0,03 0,03 99,92
1,40 -0,49 0,06 0,06 99,86
1,00 0,00 0,13 0,13 99,73
0,710 0,49 0,15 0,15 99,58
0,500 1,00 0,42 0,44 99,14
0,355 1,49 1,61 1,68 97,46
0,250 2,00 6,12 6,39 91,07
0,180 2,47 18,93 19,75 71,32
0,125 3,00 42,52 44,37 26,95
0,090 3,47 20,51 21,40 5,55
0,075 3,74 3,01 3,14 2,41
0,063 3,99 0,87 0,90 1,51
< 0,063 > 3,99 1,44 1,51 0,00

The analysis is executed according to DS 405.9
extended by sieves to the 2 phi scale

Formulas

Weight %
Siit and clay (< 0,063 mm): 1,51
Sand, fine (0,063 mm - 0,200 mm): 75,45
Sand, medium (0,2mm-0,6 mm): 22,38
Sand, coarse (0,6 mm - 2 mm): 0,58
Gravel (> 2 mm): 0,08
Sum: 100,00

Moments Measures (Folk and Wards)

Percentile Percentile

Amount in sieve  Amount passing d(mm) o
5% 95% 0,31 1,67
16% 84% 0,22 2,15
25% 75% 0,19 2,37
40% 60% 0,17 2,59
Median 50% 50% 0,15 2,70
75% 25% 0,12 3,04
84% 16% 0,11 3,22
90% 10% 0,10 3,36
95% 5% 0,09 3,52
Moments Statistics

Mean 2,69
Sorting 0,55
Skewness -0,07
Kurtosis 1,14

Mean (¢16%+¢84%+¢50%) / 3 (Folk and Ward 1957)

Sorting (984%-¢16%) / 4 + ($95%-95%) / 6,6 (Folk and Ward 1957)

Uniformity Coefficient 1,71

Size Classes and Percentiles
are found by linear interpolation

Kurtosis (¢95% - $5%) / (2,44 * ($75% - $25%)) (Folk and Ward 1957)
Skewness (916%+984% - 2*050%) / (2*(484%-016%)) + ($5%+$95% - 2*050%) / (2*(¢95%-95%)) (Folk and Ward 1957)
Uniformity Coefficient (d60% / d10%) (dgf-Bulletin 1988)

Mean, sorting, skewness and kurtosis are based on
"Amount in sieve". Uniformity coefficient is based on
"Amount passing®.

Oster Voldgade 10 1350 Kebenhavn K

Tel.: +45 38 14 20 00 Telefax: +45 38 14 20 50
Email: GEUS@geus.dk

www.geus.dk
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Sieve Analysis

Gravel ]

Sand

Grain Size Distribution

Geotechnical

Sample Id: LO-VC-02 200-250
Lab. Id: 230498

Projekt Kystdirektoratet
Subject: 0

Date: 07-11-2023
Executed: PS

Remarks:

>2mm bestar af skaller

Total Weight 94,162 ¢

Size Fractions

GEWUS

Size Classes (DGF-Bulletin 1 1988)

* * z 2 ggé

8 [ -8

mm Lo g % %
16,00 -4,00 0,00 0,00 100,00
8,00 -3,00 0,00 0,00 100,00
4,00 -2,00 0,04 0,04 99,96
2,80 -1,49 0,05 0,05 99,90
2,00 -1,00 0,05 0,05 99,85
1,40 -0,49 0,20 0,21 99,64
1,00 0,00 0,26 0,27 99,37
0,710 0,49 0,53 0,56 98,81
0,500 1,00 0,92 0,97 97,84
0,355 1,49 1,89 2,01 95,83
0,250 2,00 3,97 4,22 91,61
0,180 2,47 11,67 12,39 79,22
0,125 3,00 34,98 37,15 42,07
0,090 3,47 30,57 32,47 9,60
0,075 3,74 4,95 5,26 4,35
0,063 3,99 1,85 1,96 2,39
< 0,063 > 3,99 2,25 2,39 0,00

The analysis is executed according to DS 405.9
extended by sieves to the ¥z phi scale

Formulas

Weight %
Silt and clay (< 0,063 mm): 2,39
Sand, fine (0,063 mm - 0,200 mm): 80,38
Sand, medium (0,2mm-0,6 mm): 15,54
Sand, coarse (0,6 mm - 2 mm): 1,55
Gravel (>2mm). 0,15
Sum: 100,00

Moments Measures (Folk and Wards)

Mean ($16%+9$84%+950%) / 3 (Folk and Ward 1957)

Sorting (984%-¢16%) / 4 + ($95%-95%) / 6,6 (Folk and Ward 1957)

Percentile Percentile

Amount in sieve  Amount passing d(mm) ¢
5% 95% 0,33 1,58
16% 84% 0,21 2,27
25% 75% 0,17 2,52
40% 60% 0,15 2,72
Median 50% 50% 0,14 2,87
75% 25% 0,11 3,23
84% 16% 0,10 3,37
90% 10% 0,09 3,47
95% 5% 0,08 3,70
Moments Statistics

Mean 2,84
Sorting 0,60
Skewness -0,15
Kurtosis 1,23
Uniformity Coefficient 1,68

Size Classes and Percentiles
are found by linear interpolation

Kurtosis ($95% - $5%) / (2,44 * (675% - $25%)) (Folk and Ward 1957)
Skewness ($16%+984% - 2*$50%) / (2*($84%-916%)) + ($5%+$95% - 2*050%) / (2*($95%-95%)) (Folk and Ward 1957)
Uniformity Coefficient (d60% / d10%) (dgf-Bulletin 1988)

Mean, sorting, skewness and kurtosis are based on
"Amount in sieve”. Uniformity coefficient is based on
*Amount passing".

Dster Voldgade 10 1350 Kebenhavn K

Tel.: +45 38 14 20 00 Telefax: +45 38 14 20 50
Email: GEUS @ geus.dk

www.geus.dk
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Sieve Analysis

Gravel ]

Sand

Grain Size Distribution

Geotechnical

Sample Id: LO-VC-03 0-50
Lab. Id: 230499
Projekt Kystdirektoratet
Subject: 0
Date: 07-11-2023
Executed: PS &
Remarks: GEUS
Total Weight 94,5359
Size Fractions Size Classes (DGF-Bulletin 1 1988)
0 @ % % 3 - . Weight %
B b g g é ég Silt and clay (< 0,063 mm): 1,97
3e 3 Sand, fine (0,063 mm - 0,200 mm): 80,40
mm 0] g % % Sand, medium (0,2mm-0,6 mm): 16,89
16,00 -4,00 0,00 0,00 100,00 Sand, coarse (0,6 mm - 2 mm): 0,72
8,00 -3,00 0,00 0,00 100,00 Gravel (> 2 mm): 0,03
4,00 -2,00 0,00 0,00 100,00 Sum: 100,00
2,80 -1,49 0,00 0,00 100,00
2,00 -1,00 0,02 0,03 99,97
1,40 -0,49 0,04 0,04 99,94
1,00 0,00 0,11 0,12 99,82
0,710 0,49 0,19 0,20 99,62 Moments Measures (Folk and Wards)
0,500 1,00 0,65 0,69 98,93 Percentile Percentile
0,355 1,49 1,93 2,04 96,89 Amount in sieve  Amount passing d(mm) [}
0,250 2,00 5,34 5,65 91,23 5% 95% 0,32 1,64
0,180 2,47 11,74 12,42 78,82 16% 84% 0,21 2,26
0,125 3,00 40,15 42,47 36,35 25% 75% 0,18 2,51
0,090 3,47 28,52 30,17 6,19 40% 60% 0,16 2,68
0,075 3,74 3,26 3,44 2,74 Median 50% 50% 0,14 2,81
0,063 3,99 0,73 0,78 1,97 75% 25% 0,11 3,16
<0,063 >3,99 1,86 1,97 0,00 84% 16% 0,10 3,30
90% 10% 0,09 3,40
95% 5% 0,08 3,56
Moments Statistics
Mean 2,79
Sorting 0,55
Skewness -0,14
Kurtosis ) 1,21
Uniformity Coefficient 1,65
The analysis is executed according to DS 405.9 Size Classes and Percentiles

extended by sieves to the ¥ phi scale

Formulas

are found by linear interpolation

Mean ($16%+¢84%+9$50%) / 3 (Folk and Ward 1957)

Sorting (084%-016%) / 4 + ($95%-05%) / 6,6 (Folk and Ward 1957)

Kurtosis ($95% - $5%) / (2,44 * ($75% - $25%)) (Folk and Ward 1957)

Skewness (§16%+$84% - 2*050%) / (2*(¢84%-(16%)) + ($5%+095% - 2*¢50%) / (2*(¢95%-¢5%)) (Folk and Ward 1957)
Uniformity Coefficient (d60% / d10%) (dgf-Bulletin 1988)

Mean, sorting, skewness and kurtosis are based on

Oster Voldgade 10 1350 Kebenhavn K
Tel.: +45 38 14 20 00 Telefax: +45 38 14 20 50

"Amount in sieve". Uniformity coefficient is based on Email: GEUS @geus.dk

"Amount passing".

www.geus.dk
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Sieve Analysis

Gravel |

Sand

Grain Size Distribution

Geotechnical

Sample Id: LO-VC-03 100-150
Lab. Id: 230500

Projekt Kystdirektoratet
Subject: 0

Date: 07-11-2023
Executed: PS

Remarks:

>2mm bestar af skaller

Total Weight 93,802 ¢g

Size Fractions

GEUS

Size Classes (DGF-Bulletin 1 1988)

= e o

= = E

mm L4 g % ©

16,00 -4,00 0,00 0,00 1

8,00 -3,00 0,00 0,00 1
4,00 -2,00 0,06 0,06
2,80 -1,49 0,00 0,00
2,00 -1,00 0,02 0,02
1,40 -0,49 0,01 0,01
1,00 0,00 0,05 0,05
0,710 0,49 0,06 0,06
0,500 1,00 0,16 0,17
0,355 1,49 0,22 0,23
0,250 2,00 0,62 0,66
0,180 2,47 1,92 2,04
0,125 3,00 26,13 27,83
0,090 3,47 54,76 58,32
0,075 3,74 6,72 7,15
0,063 3,99 1,57 1,67
<0,063 >3,99 1,61 1,72

The analysis is executed according to DS 405.9
extended by sieves to the %2 phi scale

Formulas

amount
passing

o
o~

00,00
00,00
99,94
99,94
99,92
99,91
99,86
99,80
99,62
99,39
98,73
96,69
68,86
10,54

3,39

1,72

0,00

Weight %
Silt and clay (< 0,063 mm): 1,72
Sand, fine (0,063 mm - 0,200 mm): 95,56
Sand, medium (0,2 mm - 0,6 mm): 2,43
Sand, coarse (0,6 mm - 2 mm): 0,21
Gravel (> 2 mm): 0,08
Sum: 100,00

Moments Measures (Folk and Wards)

Mean (¢16%+¢84%+¢$50%) / 3 (Folk and Ward 1957)

Sorting ($84%-916%) / 4 + ($95%-$5%) / 6,6 (Folk and Ward 1957)

Percentile Percentile

Amount in sieve  Amount passing d(mm) o
5% 95% 0,18 2,50
16% 84% 0,15 2,69
25% 75% 0,14 2,87
40% 60% 0,12 3,06
Median 50% 50% 0,11 3,14
75% 25% 0,10 3,34
84% 16% 0,09 3,42
90% 10% 0,09 3,49
95% 5% 0,08 3,67
Moments Statistics

Mean 3,08
Sorting 0,36
Skewness -0,15
Kurtosis - 1,01
Uniformity Coefficient 1,35

Size Classes and Percentiles
are found by linear interpolation

Kurtosis ($95% - $5%) / (2,44 * ($75% - $25%)) (Folk and Ward 1957)
Skewness ($16%+$84% - 2*$50%) / (2*($84%-916%)) + ($5%+$95% - 2*$50%) / (2*($95%-$5%)) (Folk and Ward 1957)
Uniformity Coefficient (d60% / d10%) (dgf-Bulletin 1988)

Mean, sorting, skewness and kurtosis are based on
"Amount in sieve". Uniformity coefficient is based on
"Amount passing".

Dster Voldgade 10 1350 Kebenhavn K

Tel.: +45 38 14 20 00 Telefax: +45 38 14 20 50
Email: GEUS@geus.dk

www.geus.dk
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Sieve Analysis

Gravel ]

}H

Sand

Grain Size Distribution

Geotechnical

Sample Id: LO-VC-04 0-50
Lab. Id: 230501
Projekt Kystdirektoratet
Subject: 0
Date: 07-11-2023
Executed: PS &
Remarks: >8mm bestar af skaller GEUS
Total Weight 97,902 g
Size Fractions Size Classes (DGF-Bulletin 1 1988)
o o % % 3 zo . Weight %
» » g g 5 éé Silt and clay (<0,063mm): 1,38
§ &8 Sand, fine (0,063 mm - 0,200 mm): 53,24
mm L] g % % Sand, medium (0.2 mm - 0,6 mm): 44,94
16,00 -4,00 0,00 0,00 100,00 Sand, coarse (0,6 mm - 2 mm): 0,17
8,00  -3,00 0,27 0,27 99,73 Gravel  (>2mm): 027
4,00 -2,00 0,00 0,00 99,73 Sum: 100,00
2,80 -1,49 0,00 0,00 99,73
2,00 -1,00 0,00 0,00 99,73
1,40 -0,49 0,03 0,03 99,69
1,00 0,00 0,02 0,02 99,67
0,710 0,49 0,05 0,05 99,62 Moments Measures (Folk and Wards)
0,500 1,00 0,12 0,12 99,50 Percentile Percentile
0,355 1,49 0,52 0,53 98,96 Amount in sieve  Amount passing d(mm) b
0,250 2,00 5,22 5,33 93,63 5% 95% 0,28 1,85
0,180 2,47 53,47 54,62 39,01 16% 84% 0,24 2,07
0,125 3,00 21,08 21,53 17,48 25% 75% 0,23 2,14
0,090 3,47 12,93 13,20 4,27 40% 60% 0,21 2,27
0,075 3,74 2,07 2,11 2,16 Median 50% 50% 0,19 2,37
0,063 3,99 0,77 0,78 1,38 75% 25% 0,14 2,79
<0,063 >3,99 1,35 1,38 0,00 84% 16% 0,12 3,05
90% 10% 0,11 3,25
95% 5% 0,09 3,44
Moments Statistics
Mean 2,49
Sorting 0,48
Skewness 0,38
Kurtosis 1,00
Uniformity Coefficient 1,97
The ana(l_}lsis is executed according to DS 405.9 Size Classes and Percentiles
extended by sieves to the % phi scale are found by linear interpolation
Formulas

Mean ($16%+¢84%+¢$50%) / 3 (Folk and Ward 1957)

Sorting ($84%-¢16%) / 4 + (§95%-¢5%) / 6,6 (Folk and Ward 1957)

Kurtosis ($95% - $5%) / (2,44 * ($75% - $25%)) (Folk and Ward 1957)

Skewness (§16%+084% - 2*050%) / (2*(484%-016%)) + ($5%+$95% - 2*$50%) / (2*(¢95%-95%)) (Folk and Ward 1957)
Uniformity Coefficient (d60% / d10%) (dgf-Bulletin 1988)

Mean, sorting, skewness and kurtosis are based on

Dster Voldgade 10 1350 Kebenhavn K
Tel.: +45 38 14 20 00 Telefax: +45 38 14 20 50

"Amount in sieve". Uniformity coefficient is based on Email: GEUS@geus.dk

"Amount passing".

www.geus.dk
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“Gravel |

{1

Sieve Analysis

Sand

L

Grain Size Distribution

Geotechnical

Sample Id: LO-VC-04 100-150

Lab. Id: 230502

Projekt Kystdirektoratet

Subject: 0

Date: 07-11-2023

Executed: PS s
Remarks: >1,4mm bestar af skaller GEWUS

Total Weight 94,234 g

Size Fractions Size Classes (DGF-Bulletin 1 1988)
0 @ % % L] co . Weight %
P P g g s §§ Silt and clay (< 0,063 mm): 2,17
§ Eg Sand, fine (0,063 mm - 0,200 mm): 63,31
mm P g % % Sand, medium (0,2mm-0,6 mm): 34,41
16,00 -4,00 0,00 0,00 100,00 Sand, coarse (0,6 mm - 2 mm): 0,12
8,00 -3,00 0,00 0,00 100,00 Gravel - (> 2 mm): 0,00
4,00 -2,00 0,00 0,00 100,00 Sum: 100,00
2,80 -1,49 0,00 0,00 100,00
2,00 -1,00 0,00 0,00 100,00
1,40 -0,49 0,01 0,01 99,99
1,00 0,00 0,01 0,01 99,98
0,710 0,49 0,04 0,04 99,93 Moments Measures (Folk and Wards)
0,500 1,00 0,10 0,10 99,83 Percentile Percentile
0,355 1,49 0,52 0,55 99,28 Amount in sieve  Amount passing d(mm) ()]
0,250 2,00 5,90 6,26 93,02 5% 95% 0,28 1,82
0,180 2,47 36,34 38,56 54,45 16% 84% 0,23 2,10
0,125 3,00 29,68 31,49 22,96 25% 75% 0,22 2,20
0,090 3,47 15,67 16,63 6,33 40% 60% 0,19 2,40
0,075 3,74 2,92 3,10 3,23 Median 50% 50% 0,17 2,54
0,063 3,99 1,00 1,07 2,17 75% 25% 0,13 2,96
<0,063 >3,99 2,04 217 0,00 84% 16% 0,11 3,18
90% 10% 0,10 3,36
95% 5% 0,08 3,58
Moments Statistics
Mean 2,61
Sorting 0,54
Skewness 0,19
Kurtosis - 0,95
Uniformity Coefficient 1,95
The analysis is executed according to DS 405.9 Size Classes and Percentiles
extended by sieves to the ¥ phi scale are found by linear interpolation
Formulas

Mean ($16%+¢84%+$50%) / 3 (Folk and Ward 1957)

Sorting ($84%-916%) / 4 + ($95%-¢5%) / 6,6 (Folk and Ward 1957)

Kurtosis ($95% - $5%) / (2,44 * ($75% - $25%)) (Folk and Ward 1957)

Skewness (916%+084% - 2*$50%) / (2*($84%-$16%)) + ($5%+995% - 2*¢50%) / (2*($95%-05%)) (Folk and Ward 1957)
Uniformity Coefficient (d60% / d10%) (dgf-Bulletin 1988)

. . Dster Voldgade 10 1350 Kebenhavn K
Mean, sorting, skewness and kurtosis are based on Tel.: +45 38 14 20 00 Telefax: +45 38 14 20 50

"Amount in sieve”. Uniformity coefficient is based on Email: GEUS @geus.dk
"Amount passing". www.geus.dk
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Sieve Analysis

Gravel |

Sand

Grain Size Distribution

Geotechnical

Sample Id
Lab. Id:
Projekt
Subject:
Date:
Executed:
Remarks:

LO-VC-04 200-250
230503
Kystdirektoratet

0

07-11-2023

PS

>1,4mm bestar af skaller

Total Weight 96,378 g

Size Fractions

Size Classes (DGF-Bulletin 1 1988)

GEUS

N 8

n 7]

mm [}
16,00 -4,00
8,00 -3,00
4,00 -2,00
2,80 -1,49
2,00 -1,00
1,40 -0,49
1,00 0,00
0,710 0,49
0,500 1,00
0,355 1,49
0,250 2,00
0,180 2,47
0,125 3,00
0,090 3,47
0,075 3,74
0,063 3,99

<0,063 >3,99

The analysis is executed according to DS 405.9
extended by sieves to the ' phi scale

Formulas

= b B Weight %
f=y f= &sS5c¢ - .
g g E é a Silt and' clay (< 0,063 mm): 1,85
3e g Sand, fine (0,063 mm - 0,200 mm): 61,77
g % % Sand, medium (0,2 mm - 0,6 mm): 36,04
0,00 0,00 100,00 Sand, coarse (0,6 mm - 2 mm): 0,32
0,00 0,00 100,00 Gravel (>2mm): 0,03
0,00 0,00 100,00 Sum: 100,00
0,02 0,02 99,98
0,01 0,01 99,97
0,01 0,01 99,96
0,02 0,02 99,94
0,08 0,09 99,86 Moments Measures (Folk and Wards)
0,37 0,39 99,47 Percentile Percentile
1,79 1,86 97,61 Amount in sieve  Amount passing d(mm) [
11,67 12,11 85,50 5% 95% 0,33 1,59
29,53 30,63 54,87 16% 84% 0,25 2,02
24,24 25,16 29,71 25% 75% 0,23 2,15
21,87 22,69 7,02 40% 60% 0,19 2,38
3,66 3,80 3,22 Median 50% 50% 0,17 2,56
1,33 1,37 1,85 75% 25% 0,12 3,09
1,78 1,85 0,00 84% 16% 0,10 3,27
90% 10% 0,09 3,40
95% 5% 0,08 3,61
Moments Statistics
Mean 2,62
Sorting 0,62
Skewness 0,08
Kurtosis 0,88
Uniformity Coefficient 2,03

Mean (¢16%+984%+¢$50%) / 3 (Folk and Ward 1957)

Sorting ($84%-$16%) / 4 + ($95%-$5%) / 6,6 (Folk and Ward 1957)
Kurtosis ($95% - $5%) / (2,44 * ($75% - $25%)) (Folk and Ward 1957)
Skewness ($16%+¢084% - 2*050%) / (2*($84%-016%)) + ($5%+$95% - 2*$50%) / (2*($95%-95%)) (Folk and Ward 1957)
Uniformity Coefficient (d60% / d10%) (dgf-Bulletin 1988)

Mean, sorting, skewness and kurtosis are based on
“Amount in sieve". Uniformity coefficient is based on

"Amount passing".

Size Classes and Percentiles
are found by linear interpolation

www.geus.dk

Oster Voldgade 10 1350 Kabenhavn K
Tel.: +45 38 14 20 00 Telefax: +45 38 14 20 50
Email: GEUS @geus.dk
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Sieve Analysis

Gravel |

J

Sand

Grain Size Distribution

Geotechnical

Sample Id: LO-VC-05 0-50
Lab. Id: 230504
Projekt Kystdirektoratet
Subject: 0

Date: 07-11-2023
Executed: PS

Remarks:

>1,4mm heraf 0,2g skaller

Total Weight 94,25¢

Size Fractions

GEUS

Size Classes (DGF-Bulletin 1 1988)

s g 5 5 o

g ® 2 z  Ee8

8 =%

mm @ g % %
16,00 -4,00 0,00 0,00 100,00
8,00 -3,00 0,00 0,00 100,00
4,00 -2,00 0,00 0,00 100,00
2,80 -1,49 0,14 0,14 99,86
2,00 -1,00 0,15 0,15 99,70
1,40 -0,49 0,17 0,18 99,52
1,00 0,00 0,44 0,47 99,05
0,710 0,49 0,55 0,59 98,46
0,500 1,00 1,23 1,30 97,16
0,355 1,49 3,16 3,35 93,81
0,250 2,00 6,50 6,90 86,91
0,180 2,47 18,25 19,36 67,55
0,125 3,00 25,98 27,57 39,98
0,090 3,47 33,18 35,20 4,78
0,075 3,74 2,05 2,18 2,60
0,063 3,99 0,62 0,66 1,94
< 0,063 > 3,99 1,83 1,94 0,00

The anaclysis is executed according to DS 405.9
extended by sieves to the Y2 phi scale

Formulas

Weight %
Silt and clay (< 0,063 mm): 1,94
Sand, fine (0,063 mm - 0,200 mm): 71,14
Sand, medium (0,2 mm - 0,6 mm): 24,70
Sand, coarse (0,6 mm - 2 mm): 1,92
Gravel (> 2 mm): 0,30
Sum: 100,00

Moments Measures (Folk and Wards)

Mean (¢16%+¢84%+950%) / 3 (Folk and Ward 1957)

Sorting ($84%-¢16%) / 4 + ($95%-05%) / 6,6 (Folk and Ward 1957)

Percentile Percentile

Amount in sieve  Amount passing d(mm) Lo}
5% 95% 0,41 1,30
16% 84% 0,24 2,06
25% 75% 0,21 2,27
40% 60% 0,16 2,60
Median 50% 50% 0,14 2,79
75% 25% 0,11 3,18
84% 16% 0,10 3,31
90% 10% 0,10 3,39
95% 5% 0,09 3,47
Moments Statistics

Mean 2,72
Sorting 0,64
Skewness -0,27
Kurtosis 0,98
Uniformity Coefficient 1,73

Size Classes and Percentiles
are found by linear interpolation

Kurtosis ($95% - $5%) / (2,44 * ($75% - $25%)) (Folk and Ward 1957)
Skewness (916%+984% - 2*$50%) / (2*(984%-016%)) + ($5%-+995% - 2*050%) / (2*(¢95%-95%)) (Folk and Ward 1957)
Uniformity Coefficient (d60% / d10%) (dgf-Bulletin 1988)

Mean, sorting, skewness and kurtosis are based on
"Amount in sieve". Uniformity coefficient is based on
"Amount passing".

Oster Voldgade 10 1350 Kebenhavn K

Tel.: +45 38 14 20 00 Telefax: +45 38 14 20 50
Email: GEUS@geus.dk

www.geus.dk
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Sieve Analysis

Gravel |

Sand

Grain Size Distribution

Geotechnical

Sample Id: LO-VC-05 100-150
Lab. Id: 230505

Projekt Kystdirektoratet
Subject: 0

Date: 07-11-2023
Executed: PS

Remarks:

Total Weight 95,022¢

Size Fractions

GEUS

Size Classes (DGF-Bulletin 1 1988)

g 8 5 5
»n ] (5] (7] =
2 2 E
mm Lo g % °
16,00 -4,00 0,00 0,00 1
8,00 -3,00 0,00 0,00 1
4,00 -2,00 0,00 0,00 1
2,80 -1,49 0,04 0,05
2,00 -1,00 0,05 0,05
1,40 -0,49 0,06 0,07
1,00 0,00 0,15 0,16
0,710 0,49 0,16 0,17
0,500 1,00 0,26 0,27
0,355 1,49 0,32 0,34
0,250 2,00 0,82 0,87
0,180 2,47 2,21 2,32
0,125 3,00 23,80 25,04
0,090 3,47 59,66 62,79
0,075 3,74 3,76 3,96
0,063 3,99 1,05 1,10
< 0,063 > 3,99 2,68 2,82

The analysis is executed according to DS 405.9
extended by sieves to the ¥ phi scale

Formulas

amount
passing

o
o

00,00
00,00
00,00
99,95
99,90
99,83
99,68
99,51
99,24
98,90
98,03
95,71
70,66

7,88

3,92

2,82

0,00

Weight %
Silt and clay (< 0,063 mm): 2,82
Sand, fine (0,063 mm - 0,200 mm): 93,55
Sand, medium (0,2 mm - 0,6 mm): 3,00
Sand, coarse (0,6 mm - 2 mm): 0,53
Gravel (> 2 mm): 0,10
Sum: 100,00

Moments Measures (Folk and Wards)

Mean (¢16%+984%+¢50%) / 3 (Folk and Ward 1957)

Sorting ($84%-¢16%) / 4 + ($95%-¢5%) / 6,6 (Folk and Ward 1957)

Percentile Percentile

Amount in sieve  Amount passing d(mm) 0]
5% 95% 0,18 2,49
16% 84% 0,15 2,70
25% 75% 0,13 2,89
40% 60% 0,12 3,07
Median 50% 50% 0,11 3,14
75% 25% 0,10 3,33
84% 16% 0,09 3,40
90% 10% 0,09 3,46
95% 5% 0,08 3,66
Moments Statistics

Mean 3,08
Sorting 0,35
Skewness -0,18
Kurtosis 1,11
Uniformity Coefficient 1,31

Size Classes and Percentiles
are found by linear interpolation

Kurtosis ($95% - $5%) / (2,44 * (75% - $25%)) (Folk and Ward 1957)
Skewness ($16%+$84% - 2*950%) / (2*(¢84%-$16%)) + (05%+95% - 2*$50%) / (2*(¢95%-05%)) (Folk and Ward 1957)
Uniformity Coefficient (d60% / d10%) (dgf-Bulletin 1988)

Mean, sorting, skewness and kurtosis are based on
“Amount in sieve”. Uniformity coefficient is based on
"Amount passing".

Oster Voldgade 10 1350 Kebenhavn K

Tel.: +45 38 14 20 00 Telefax: +45 38 14 20 50
Email: GEUS @geus.dk

www.geus.dk
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Sieve Analysis

Gravel |

Sand

Grain Size Distribution

Geotechnical

Sample Id: LO-VC-06 0-50
Lab. Id: 230506
Projekt Kystdirektoratet
Subject: 0

Date: 07-11-2023
Executed: PS

Remarks:

>2mm bestar af skaller

Total Weight 93,702¢

Size Fractions

GEUS

Size Classes (DGF-Bulletin 1 1988)

g g & 5 I

® ® 2 :  22%

8 o Q

mm () 9 % %
16,00 -4,00 0,00 0,00 100,00
8,00 -3,00 0,00 0,00 100,00
4,00 -2,00 0,00 0,00 100,00
2,80 -1,49 0,00 0,00 100,00
2,00 -1,00 0,03 0,04 99,96
1,40 -0,49 0,03 0,03 99,94
1,00 0,00 0,08 0,08 99,86
0,710 0,49 0,18 0,19 99,66
0,500 1,00 0,32 0,35 99,32
0,355 1,49 0,83 0,89 98,43
0,250 2,00 7,72 8,24 90,19
0,180 2,47 22,13 23,62 66,58
0,125 3,00 28,97 30,92 35,66
0,090 3,47 27,28 29,11 6,54
0,075 3,74 3,50 3,74 2,81
0,063 3,99 1,15 1,23 1,68
< 0,063 > 3,99 1,48 1,58 0,00

The anatlysis is executed according to DS 405.9
extended by sieves to the %2 phi scale

Formulas

Weight %
Silt and clay (< 0,063 mm): 1,58
Sand, fine (0,063 mm - 0,200 mm): 71,75
Sand, medium (0,2 mm-0,6 mm):. 26,16
Sand, coarse (0,6 mm - 2 mm): 0,48
Gravel (>2mm). 0,04
Sum: 100,00

Moments Measures (Folk and Wards)

Mean ($16%+984%+$50%) / 3 (Folk and Ward 1957)

Sorting (484%-016%) / 4 + ($95%-$5%) / 6,6 (Folk and Ward 1957)

Percentile Percentile

Amount in sieve  Amount passing d(mm) 0]
5% 95% 0,31 1,68
16% 84% 0,23 2,11
25% 75% 0,20 2,29
40% 60% 0,17 2,57
Median 50% 50% 0,15 2,73
75% 25% 0,11 3,16
84% 16% 0,10 3,30
90% 10% 0,09 3,41
95% 5% 0,08 3,58
Moments Statistics

Mean 2,71
Sorting 0,58
Skewness -0,08
Kurtosis ) 0,89
Uniformity Coefficient 1,79

Size Classes and Percentiles
are found by linear interpolation

Kurtosis (§95% - $5%) / (2,44 * ($75% - $25%)) (Folk and Ward 1957)
Skewness ($16%+¢84% - 2*950%) / (2*(¢84%-916%)) + ($5%+$95% - 2*$50%) / (2*($95%-95%)) (Folk and Ward 1957)
Uniformity Coefficient (d60% / d10%) (dgf-Bulletin 1988)

Mean, sorting, skewness and kurtosis are based on
"Amount in sieve". Uniformity coefficient is based on
"Amount passing".

Oster Voldgade 10 1350 Kabenhavn K

Tel.: +45 38 14 20 00 Telefax: +45 38 14 20 50
Email: GEUS@geus.dk

www.geus.dk
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Gravel |

Sieve Analysis

Sand

Grain Size Distribution

Geotechnical

Sampile Id: LO-VC-06 100-150

Lab. Id: 230507
Projekt Kystdirektoratet
Subject: 0
Date: 07-11-2023
Executed: PS &
Remarks: GEUS
Total Weight 94,688 g
Size Fractions Size Classes (DGF-Bulletin 1 1988)
g 0 _*g, % 3 =5 . Weight %
& &b g g g é § Silt and clay (< 0,063 mm): 2,42
§ &8 Sand, fine (0,063 mm - 0,200 mm): 76,87
mm ] g % % Sand, medium (0,2mm-0,6 mm): 19,68
16,00 -4,00 0,00 0,00 100,00 Sand, coarse (0,6 mm - 2 mm): 0,78
8,00 -3,00 0,00 0,00 100,00 Gravel _ (>2mm). 0,25
4,00 -2,00 0,00 0,00 100,00 Sum: 100,00
2,80 -1,49 0,11 0,12 99,88
2,00 -1,00 0,12 0,13 99,75
1,40 -0,49 0,08 0,09 99,67
1,00 0,00 0,17 0,18 99,49
0,710 049 0,26 0,27 99,22 Moments Measures (Folk and Wards)
0,500 1,00 0,44 0,46 98,76 Percentile Percentile
0,355 1,49 0,99 1,05 97,71 Amount in sieve  Amount passing d(mm) [0}
0,250 2,00 5,59 5,91 91,80 5% 95% 0,31 1,70
0,180 2,47 16,58 17,51 74,29 16% 84% 0,22 2,19
0,125 3,00 28,64 30,25 44,05 25% 75% 0,18 2,45
0,090 3,47 33,08 34,94 9,11 40% 60% 0,15 2,70
0,075 3,74 4,98 5,26 3,85 Median 50% 50% 0,14 2,88
0,063 3,99 1,35 1,42 2,42 75% 25% 0,11 3,24
<0,063 >3,99 2,30 2,42 0,00 84% 16% 0,10 3,37
90% 10% 0,09 3,46
95% 5% 0,08 3,68
Moments Statistics
Mean 2,81
Sorting 0,59
Skewness -0,18
Kurtosis 1,03
Uniformity Coefficient 1,69
The ana(lysis is executed according to DS 405.9 Size Classes and Percentiles
extended by sieves to the ¥z phi scale are found by linear interpolation
Formulas

Mean (¢16%+¢84%+950%) / 3 (Folk and Ward 1957)

Sorting ($84%-¢16%) / 4 + (095%-$5%) / 6,6 (Folk and Ward 1957)

Kurtosis ($95% - $5%) / (2,44 * ($75% - $25%)) (Folk and Ward 1957)

Skewness (¢16%+984% - 2*950%) / (2*($p84%-$16%)) + ($5%+995% - 2*$50%) / (2*($95%-95%)) (Folk and Ward 1957)
Uniformity Coefficient (d60% / d10%) (dgf-Bulletin 1988)

X . Oster Voldgade 10 1350 Kebenhavn K
Mean, sorting, skewness and kurtosis are based on Tel.: +45 38 14 20 00 Telefax: +45 38 14 20 50

"Amount in sieve". Uniformity coefficient is based on Email: GEUS @geus.dk
"Amount passing". www.geus.dk
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Sieve Analysis

Sand

Gravel |

Grain Size Distribution

Geotechnical

Sample Id: LO-VC-06 260-310
Lab. id: 230508

Projekt Kystdirektoratet
Subject: 0

Date: 07-11-2023
Executed: PS

Remarks:

Total Weight 94,333 g

Size Fractions

GEUS

Size Classes (DGF-Bulletin 1 1988)

= = £
8

mm P g %

16,00  -4,00 0,00 0,00 1
8,00 -3,00 0,00 0,00 1
4,00 -2,00 0,00 0,00 1
2,80 -1,49 0,03 0,03
2,00 -1,00 0,00 0,00
1,40 -0,49 0,00 0,00
1,00 0,00 0,00 0,00

0,710 0,49 0,01 0,01

0,500 1,00 0,01 0,01

0,355 1,49 0,03 0,04

0,250 2,00 0,30 0,31

0,180 247 2,95 3,13

0,125 3,00 19,82 21,01

0,090 3,47 32,25 34,18

0,075 3,74 10,93 11,58

0,063 3,99 11,13 11,80

<0,063 >3,99 16,88 17,90

The analysis is executed according to DS 405.9
extended by sieves to the ¥z phi scale

Formulas

amount
passing

o
o~

00,00
00,00
00,00
99,97
99,97
99,97
99,97
99,96
99,95
99,91
99,60
96,48
75,47
41,28
29,70
17,90

0,00

Weight %
Silt and clay (< 0,063 mm): 17,90
Sand, fine (0,063 mm - 0,200 mm): 79,47
Sand, medium (0,2 mm - 0,6 mm): 2,59
Sand, coarse (0,6 mm - 2 mm): 0,02
Gravel B (> 2 mm): 0,03
Sum: 100,00

Moments Measures (Folk and Wards)

Mean ($16%+¢84%+¢$p50%) / 3 (Folk and Ward 1957)

Sorting ($84%-016%) / 4 + ($95%-$5%) / 6,6 (Folk and Ward 1957)

Percentile Percentile

Amount in sieve  Amount passing d(mm) Lo
5% 95% 0,18 2,51
16% 84% 0,15 2,76
25% 75% 0,12 3,01
40% 60% 0,11 3,20
Median 50% 50% 0,10 3,34
75% 25% 0,07 3,83
84% 16% e eeeeee
90% 10% e meeene
95% 5% e e
Moments Statistics

Mean 3,05
Soting e
Skewness e
Kurtosis _ e
Uniformity Coefficient ~ «eeeee

Size Classes and Percentiles
are found by linear interpolation

Kurtosis ($95% - $5%) / (2,44 * ($75% - $25%)) (Folk and Ward 1957)
Skewness (§16%+984% - 2*050%) / (2*($84%-016%)) + ($5%+095% - 2*950%) / (2*(495%-95%)) (Folk and Ward 1957)
Uniformity Coefficient (d60% / d10%) (dgf-Bulletin 1988)

Mean, sorting, skewness and kurtosis are based on
"Amount in sieve". Uniformity coefficient is based on
"Amount passing".

Oster Voldgade 10 1350 Kebenhavn K

Tel.: +45 38 14 20 00 Telefax: +45 38 14 20 50
Email: GEUS@geus.dk

www.geus.dk



snN3ao

16,00

8,00

4,00

2,80

2,00

1,40

1,00

0,125

0,090
| 0,075
0,063

Ol 1

(VAR

0€ -

oy

0S

o, Aouanbai

09

0L

08

06

00}

-
-
-

’

-
-
-

S

01€£-092 90-OA-O1 :pI 8|dwes

]

0c

0e

ov

0S

09

0L

08

06

Lonnquysig 3zIS ureln

Buissed unowy pare|nwng

Waolad Aousnbaiy .

9, Buissed Junowy




Sieve Analysis

Gravel

Sand

Grain Size Distribution

Geotechnical

Sample Id: LO-VC-07 0-50
Lab. Id: 230509
Projekt Kystdirektoratet
Subject: 0

Date: 07-11-2023
Executed: PS

Remarks:

>2,8mm heraf 0,2g skaller

Total Weight 88,348¢g

Size Fractions

GEUS

Size Classes (DGF-Bulletin 1 1988)

s g 5 5 B
@ @ 2 3
£

mm ) [s} %

16,00 -4,00 0,00 0,00 1
8,00 -3,00 0,00 0,00 1
4,00 -2,00 0,22 0,25
2,80 -1,49 0,19 0,22
2,00 -1,00 0,28 0,32
1,40 -0,49 0,27 0,30
1,00 0,00 0,37 0,41

0,710 0,49 0,60 0,68

0,500 1,00 0,70 0,79

0,355 1,49 0,77 0,87

0,250 2,00 1,11 1,26

0,180 2,47 5,17 5,85

0,125 3,00 32,90 37,24

0,090 3,47 35,84 40,57

0,075 3,74 5,08 5,75

0,063 3,99 1,39 1,57

< 0,063 > 3,99 3,47 3,93

The analysis is executed according to DS 405.9
extended by sieves to the % phi scale

Formulas

amount
passing

o
&

00,00
00,00
99,75
99,53
99,22
98,91
98,50
97,82
97,03
96,16
94,90
89,05
51,81
11,25

5,50

3,93

0,00

Weight %
Silt and clay (< 0,063 mm): 3,93
Sand, fine (0,063 mm - 0,200 mm): 86,80
Sand, medium (0,2 mm - 0,6 mm): 6,68
Sand, coarse (0,6 mm - 2 mm): 1,81
Gravel (> 2 mm): 0,78
Sum: 100,00

Moments Measures (Folk and Wards)

Mean (¢16%+¢84%+950%) / 3 (Folk and Ward 1957)

Sorting (¢84%-¢16%) / 4 + ($95%-$5%) / 6,6 (Folk and Ward 1957)

Percentile Percentile

Amount in sieve  Amount passing d(mm) 0]
5% 95% 0,26 1,95
16% 84% 0,17 2,54
25% 75% 0,16 2,65
40% 60% 0,14 2,87
Median 50% 50% 0,12 3,02
75% 25% 0,10 3,30
84% 16% 0,09 3,41
90% 10% 0,09 3,53
95% 5% 0,07 3,81
Moments Statistics

Mean 2,99
Sorting 0,50
Skewness -0,13
Kurtosis 1,18
Uniformity Coefficient 1,58

Size Classes and Percentiles
are found by linear interpolation

Kurtosis ($95% - $5%) / (2,44 * ($75% - $25%)) (Folk and Ward 1957)
Skewness (¢16%+¢84% - 2"¢50%) / (2*(¢84%-916%)) + ($5%+¢95% - 2*$50%) / (2*($95%-$5%)) (Folk and Ward 1957)
Uniformity Coefficient (d60% / d10%) (dgf-Bulletin 1988)

Mean, sorting, skewness and kurtosis are based on
"Amount in sieve". Uniformity coefficient is based on
"Amount passing".

@ster Voldgade 10 1350 Kebenhavn K

Tel.: +45 38 14 20 00 Telefax: +45 38 14 20 50
Email: GEUS@geus.dk

www.geus.dk
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Gravel ]

Sieve Analysis
Sand

Grain Size Distribution

Geotechnical

Sample Id: LO-VC-07 100-150

Lab. Id: 230510

Projekt Kystdirektoratet

Subject: 0

Date: 07-11-2023

Executed: PS .
Remarks: >0,5mm heraf 0,7g skaller G E U S

Total Weight 90,985¢

Size Fractions Size Classes (DGF-Bulletin 1 1988)
© ® ;:c-” % 3 . . Weight %
-U':; & D ] s g-”%, Silt and clay (< 0,063 mm): 4,20
= = § 58 Sand, fine (0,063 mm - 0,200 mm): 92,01
mm (0] g % % Sand, medium (0,2 mm - 0,6 mm): 2,45
16,00  -4,00 0,00 0,00 100,00 Sand, coarse (0,6 mm - 2 mmy); 0,78
8,00 -3,00 0,00 0,00 100,00 Gravel (> 2 mm): 0,55
4,00 -2,00 0,06 0,06 99,94 Sum: 100,00
2,80 -1,49 0,24 0,26 99,67
2,00 -1,00 0,21 0,23 99,45
1,40 -0,49 0,11 0,13 99,32
1,00 0,00 0,23 0,26 99,06
0,710 0,49 0,22 0,24 98,82 Moments Measures (Folk and Wards)
0,500 1,00 0,27 0,30 98,52 Percentile Percentile
0,355 1,49 0,27 0,29 98,22 Amount in sieve  Amount passing d(mm) [
0,250 2,00 0,46 0,51 97,72 5% 95% 0,18 2,48
0,180 2,47 1,91 2,10 95,61 16% 84% 0,16 2,65
0,125 3,00 28,52 31,34 64,27 25% 75% 0,14 2,80
0,090 3,47 46,02 50,58 13,69 40% 60% 0,12 3,03
0,075 3,74 6,63 7,28 6,41 Median 50% 50% 0,12 3,12
0,063 3,99 2,01 2,21 4,20 75% 25% 0,10 3,35
<0,063 >3,99 3,82 4,20 0,00 84% 16% 0,09 3,45
90% 10% 0,08 3,60
95% 5% 0,07 3,89
Moments Statistics
Mean 3,07
Sorting 0,41
Skewness -0,04
Kurtosis - _ 1,04
Uniformity Coefficient 1,48
The anaclysis is executed according to DS 405.9 Size Classes and Percentiles
extended by sieves to the %2 phi scale are found by linear interpolation
Formulas

Mean ($16%+¢84%+950%) / 3 (Folk and Ward 1957)

Sorting (¢84%-016%) / 4 + ($95%-¢5%) / 6,6 (Folk and Ward 1957)

Kurtosis ($95% - $5%) / (2,44 * ($75% - $25%)) (Folk and Ward 1957)

Skewness ($16%+$84% - 2*$50%) / (2*(¢84%-016%)) + ($5%+$95% - 2*050%) / (2*($95%-$5%)) (Folk and Ward 1957)
Uniformity Coefficient (d60% / d10%) (dgf-Bulletin 1988)

5 i Oster Voldgade 10 1350 Kobenhavn K
Mean, sorting, skewness and kurtosis are based on Tel.: +45 38 14 20 00 Telefax: +45 38 14 20 50

"Amount in sieve”. Uniformity coefficient is based on Email: GEUS @geus.dk
"Amount passing". www.geus.dk
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Sieve Analysis

Gravel ]

Sand

Grain Size Distribution

Geotechnical

Sample Id: LO-VC-07 280-320
Lab. Id: 230511

Projekt Kystdirektoratet
Subject: 0

Date: 07-11-2023
Executed: PS

Remarks:

Total Weight 92,046 g

Size Fractions

GEUS

Size Classes (DGF-Bulletin 1 1988)

s 8 5 5 B
» @ 2 z 3
8

mm () 9 %

16,00 -4,00 0,00 0,00 1
8,00 -3,00 0,00 0,00 1
4,00 -2,00 0,00 0,00 1
2,80 -1,49 0,00 0,00 1
2,00 -1,00 0,00 0,00 1
1,40 -0,49 0,00 0,00 1
1,00 0,00 0,00 0,00 1

0,710 0,49 0,01 0,01

0,500 1,00 0,02 0,02

0,355 1,49 0,02 0,02

0,250 2,00 0,03 0,04

0,180 2,47 1,81 1,96

0,125 3,00 21,32 23,16

0,090 3,47 40,57 44,08

0,075 3,74 10,80 11,73

0,063 3,99 7,15 777

< 0,063 > 3,99 10,32 11,22

The analysis is executed according to DS 405.9
extended by sieves to the % phi scale

Formulas

amount
passing

o
o

00,00
00,00
00,00
00,00
00,00
00,00
00,00
99,99
99,97
99,95
99,91
97,95
74,79
30,71
18,98
11,22

0,00

Weight %
Silt and clay (< 0,063 mm): 11,22
Sand, fine (0,063 mm - 0,200 mm): 87,30
Sand, medium (0,2 mm - 0,6 mm): 1,47
Sand, coarse (0,6 mm - 2 mm): 0,02
Gravel (> 2 mm): 0,00
Sum: 100,00

Moments Measures (Folk and Wards)

Percentile Percentile

Amount in sieve  Amount passing d(mm) [

5% 95% 0,17 2,53
16% 84% 0,15 2,77
25% 75% 0,13 2,99
40% 60% 0,11 3,14
Median 50% 50% 0,11 3,25
75% 25% 0,08 3,60
84% 16% 0,07 3,83
90% 10% 0 e e
95% 5% 0 e e
Moments Statistics

Mean 3,28
Soting e
Skewness e
Kurtosis e

Mean (¢16%+084%+¢50%) / 3 (Folk and Ward 1957)

Sorting ($84%-916%) / 4 + ($95%-95%) / 6,6 (Folk and Ward 1957)

Uniformity Coefficient

Size Classes and Percentiles
are found by linear interpolation

Kurtosis ($95% - $5%) / (2,44 * ($75% - $25%)) (Folk and Ward 1957)
Skewness (916%+084% - 2*950%) / (2*($84%-916%)) + ($5%+¢95% - 2*$50%) / (2*(095%-9$5%)) (Folk and Ward 1957)
Uniformity Coefficient (d60% / d10%) (dgf-Bulletin 1988)

Mean, sorting, skewness and kurtosis are based on
"Amount in sieve". Uniformity coefficient is based on
"Amount passing".

@ster Voldgade 10 1350 Kebenhavn K

Tel.: +45 38 14 20 00 Telefax: +45 38 14 20 50
Email: GEUS @ geus.dk

www.geus.dk
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Sieve Analysis

Gravel |

Sand

Grain Size Distribution

Geotechnical

Sample Id: LO-VC-08 0-50
Lab. Id: 230512
Projekt Kystdirektoratet
Subject: 0

Date: 07-11-2023
Executed: PS

Remarks:

Total Weight 94,989 g

Size Fractions

GEWUS

Size Classes (DGF-Bulletin 1 1988)

g 8 5 5 e

@ ® z S 22%

8 © Q.

mm P g % %
16,00 -4,00 0,00 0,00 100,00
8,00 -3,00 0,00 0,00 100,00
4,00 -2,00 0,00 0,00 100,00
2,80 -1,49 0,00 0,00 100,00
2,00 -1,00 0,03 0,03 99,97
1,40 -0,49 0,08 0,08 99,89
1,00 0,00 0,11 0,12 99,77
0,710 0,49 0,38 0,40 99,37
0,500 1,00 1,51 1,59 97,78
0,355 1,49 4,16 4,38 93,40
0,250 2,00 13,43 14,14 79,26
0,180 2,47 32,87 34,60 44,65
0,125 3,00 30,73 32,35 12,30
0,090 3,47 9,16 9,64 2,66
0,075 3,74 1,03 1,08 1,58
0,063 3,99 0,32 0,34 1,24
< 0,063 > 3,99 1,18 1,24 0,00

The analysis is executed according to DS 405.9
extended by sieves to the ¥ phi scale

Formulas

Weight %
Siit and clay (< 0,063 mm): 1,24
Sand, fine (0,063 mm - 0,200 mm): 53,30
Sand, medium (0,2 mm-0,6 mm): 44,00
Sand, coarse (0,6 mm - 2 mm): 1,43
Gravel (> 2 mm): 0,03
Sum: 100,00

Moments Measures (Folk and Wards)

Mean (¢16%+$84%+$50%) / 3 (Folk and Ward 1957)

Sorting (§84%-016%) / 4 + (095%-95%) / 6,6 (Folk and Ward 1957)

Percentile Percentile

Amount in sieve  Amount passing d(mm) [
5% 95% 0,41 1,29
16% 84% 0,29 1,81
25% 75% 0,24 2,05
40% 60% 0,21 2,24
Median 50% 50% 0,19 2,39
75% 25% 0,15 2,77
84% 16% 0,13 2,93
90% 10% 0,12 3,10
95% 5% 0,10 3,34
Moments Statistics

Mean 2,38
Sorting 0,59
Skewness -0,05
Kurtosis 1,17
Uniformity Coefficient 1,81

Size Classes and Percentiles
are found by linear interpolation

Kurtosis ($95% - $5%) / (2,44 * ($75% - $25%)) (Folk and Ward 1957)
Skewness (¢16%+¢84% - 2*$50%) / (2*($84%-016%)) + ($5%+$95% - 2*$50%) / (2*($95%-95%)) (Fotk and Ward 1957)
Uniformity Coefficient (d60% / d10%) (dgf-Bulletin 1988)

Mean, sorting, skewness and kurtosis are based on
*Amount in sieve”. Uniformity coefficient is based on
"Amount passing".

Qster Voldgade 10 1350 Kebenhavn K

Tel.: +45 38 14 20 00 Telefax: +45 38 14 20 50
Email: GEUS @geus.dk

www.geus.dk



e ® (ww) azig

o, Buissed junowy

- ™
o o o 0 o o 0 o 0 © S
=) =) o o o =) o - S Ty} el @ N ) ~ © ),
© S S @ o < e i w0 @ N . - S o S =)
- [-9) < o o — — S =) ) o o o =) =) o v
0 — - — et 0
_l_ ~1
\\
OF T v\\ i O—'
\\
]
[
/
T f - o2
s~
[ ]
H
[
0e T /! e
[ —
[
L]/
[}
~~
- ov + K - OF
- ‘~
8 ;
o /
3 %7 ;! - 05
N !
3 /
-u
09 + ! - 09
]
'
]
[
-~
0L + ! - 0L
[
’
[
[}
[
08 T s 5
\\
(4
\\
(4
(4
Om aF \s |
\\
001 Y et
Buissed junowy paje|nuny <e====-

0S-0 80-OA-OT:Plaidwes  UolNLIlSiq 9ZIS ulely) I e




Sieve Analysis

Gravel ]

Sand

Grain Size Distribution

Geotechnical

Sample Id: LO-vC-08 100-150
Lab. Id: 230513
Projekt Kystdirektoratet
Subject: 0
Date: 07-11-2023
Executed: PS o
Remarks: >2,8mm bestar af skaller G E U S
Total Weight 91,998 g
Size Fractions Size Classes (DGF-Bulletin 1 1988)
9 © _7:;, 'E) 3 co . Weight %
& & ] D 5 g~§ Silt and clay (< 0,063 mm): 1,11
= = Esg Sand, fine (0,063 mm - 0,200 mm): 52,14
mm g 9 % % Sand, medium (0,2mm - 0,6 mm): 45,35
16,00 -4,00 0,00 0,00 100,00 Sand, coarse (0,6 mm - 2 mm): 1,23
8,00 -3,00 0,00 0,00 100,00 Gravel ) (> 2 mm): 0,17
4,00 -2,00 0,00 0,00 100,00 Sum: 100,00
2,80 -1,49 0,06 0,06 99,94
2,00 -1,00 0,10 0,11 99,83
1,40 -0,49 0,06 0,06 99,77
1,00 0,00 0,11 0,12 99,65
0,710 0,49 0,37 0,40 99,25 Moments Measures (Folk and Wards)
0,500 1,00 1,14 1,24 98,01 Percentile Percentile
0,355 1,49 2,82 3,06 94,95 Amount in sieve  Amount passing d(mm) [
0,250 2,00 13,65 14,84 80,11 5% 95% 0,36 1,48
0,180 2,47 34,59 37,60 42,51 16% 84% 0,28 1,85
0,125 3,00 28,96 31,48 11,03 25% 75% 0,24 2,06
0,090 3,47 8,09 8,80 2,23 40% 60% 0,21 2,23
0,075 3,74 0,73 0,79 1,44 Median 50% 50% 0,19 2,37
0,063 3,99 0,31 0,33 1,11 75% 25% 0,15 2,74
< 0,063 > 3,99 1,02 1,11 0,00 84% 16% 0,13 2,90
90% 10% 0,12 3,05
95% 5% 0,10 3,31
Moments Statistics
Mean 2,37
Sorting 0,54
Skewness 0,03
Kurtosis 1,09
Uniformity Coefficient 1,76
The analysis is executed according to DS 405.9 Size Classes and Percentiles
extended by sieves to the 2 phi scale are found by linear interpolation

Formulas

Mean (¢16%+¢84%+950%) / 3 (Folk and Ward 1957)

Sorting (¢84%-¢16%) / 4 + ($95%-95%) / 6,6 (Folk and Ward 1957)

Kurtosis ($95% - $5%) / (2,44 * ($75% - $25%)) (Folk and Ward 1957)

Skewness (016%+984% - 2*050%) / (2*(84%-016%)) + ($5%+995% - 2*950%) / (2*(¢95%-95%)) (Folk and Ward 1957)
Uniformity Coefficient (d60% / d10%) (dgf-Bulletin 1988)

Mean, sorting, skewness and kurtosis are based on

Oster Voldgade 10 1350 Kebenhavn K
Tel.: +45 38 14 20 00 Telefax: +45 38 14 20 50

"Amount in sieve". Uniformity coefficient is based on Email: GEUS @ geus.dk

"Amount passing".

www.geus.dk
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Gravel ]

Sieve Analysis

Sand

Grain Size Distribution

Geotechnical
Sample Id: LO-VC-08 200-250
Lab. Id: 230514
Projekt Kystdirektoratet
Subject: 0
Date: 07-11-2023
Executed: PS oy
Remarks: GEUS
Total Weight 93,498 g
Size Fractions Size Classes (DGF-Bulletin 1 1988)
0 @ g % 3 zo . Weight %
& &b g g x| éé Silt and clay (< 0,063 mm): 1,35
§ &8 Sand, fine (0,063 mm - 0,200 mm): 62,70
mm (0] g % % Sand, medium (0,2 mm - 0,6 mm): 35,66
16,00 -4,00 0,00 0,00 100,00 Sand, coarse (0,6 mm - 2 mm): 0,27
8,00  -3,00 0,00 0,00 100,00 Gravel - (>2mm): 0,02
4,00 -2,00 0,00 0,00 100,00 Sum: 100,00
2,80 -1,49 0,00 0,00 100,00
2,00 -1,00 0,02 0,02 99,98
1,40  -0,49 0,01 0,01 99,97
1,00 0,00 0,02 0,02 99,94
0,710 0,49 0,06 0,07 99,87 Moments Measures (Folk and Wards)
0,500 1,00 0,31 0,33 99,55 Percentile Percentile
0,355 1,49 1,25 1,34 98,21 Amount in sieve  Amount passing d(mm) L)
0,250 2,00 6,53 6,98 91,23 5% 95% 0,31 1,71
0,180 2,47 35,58 38,06 53,17 16% 84% 0,24 2,08
0,125 3,00 30,88 33,03 20,15 25% 75% 0,22 2,18
0,090 3,47 15,53 16,61 3,54 40% 60% 0,19 2,38
0,075 3,74 1,51 1,61 1,93 Median 50% 50% 0,17 2,52
0,063 3,99 0,54 0,58 1,35 75% 25% 0,13 2,91
<0,063 >3,99 1,26 1,35 0,00 84% 16% 0,12 3,10
90% 10% 0,10 3,27
95% 5% 0,09 3,43
Moments Statistics
Mean 2,57
Sorting 0,52
Skewness 0,10
Kurtosis 0,97
Uniformity Coefficient 1,86
The analysis is executed according to DS 405.9 Size Classes and Percentiles
extended by sieves to the ¥z phi scale are found by linear interpolation
Formulas

Mean (¢16%+¢84%+¢$50%) / 3 (Folk and Ward 1957)

Sorting ($84%-¢16%) / 4 + ($95%-$5%) / 6,6 (Folk and Ward 1957)

Kurtosis ($95% - $5%) / (2,44 * ($75% - $25%)) (Folk and Ward 1957)

Skewness (¢16%+984% - 2*950%) / (2*($84%-016%)) + ($5%+$95% - 2*$50%) / (2*($95%-95%)) (Folk and Ward 1957)
Uniformity Coefficient (d60% / d10%) (dgf-Bulletin 1988)

. . Oster Voldgade 10 1350 Kabenhavn K
Mean, sorting, skewness and kurtosis are based on Tel.: +45 38 14 20 00 Telefax: +45 38 14 20 50

"Amount in sieve". Uniformity coefficient is based on Email: GEUS @geus.dk
“Amount passing". www.geus.dk
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Sieve Analysis

Gravel |

Sand

Grain Size Distribution

Geotechnical

Sample Id: LO-VC-08 300-330
Lab. Id: 230515

Projekt Kystdirektoratet
Subject: 0

Date: 07-11-2023
Executed: PS

Remarks:

Total Weight 94,632¢g

Size Fractions

GEUS

Size Classes (DGF-Bulletin 1 1988)

s 8 &5 B e

® @ z z 283

8 [L =%

mm @ g % %
16,00 -4,00 0,00 0,00 100,00
8,00 -3,00 0,00 0,00 100,00
4,00 -2,00 0,00 0,00 100,00
2,80 -1,49 0,00 0,00 100,00
2,00 -1,00 0,01 0,01 99,99
1,40 -0,49 0,01 0,01 99,98
1,00 0,00 0,00 0,00 99,98
0,710 0,49 0,03 0,03 99,95
0,500 1,00 0,14 0,14 99,80
0,355 1,49 0,55 0,58 99,22
0,250 2,00 7,06 7,46 91,77
0,180 2,47 21,08 22,27 69,49
0,125 3,00 32,76 34,62 34,88
0,090 3,47 27,49 29,04 5,83
0,075 3,74 3,26 3,44 2,39
0,063 3,99 0,90 0,95 1,44
< 0,063 > 3,99 1,36 1,44 0,00

The analysis is executed according to DS 405.9
extended by sieves to the %2 phi scale

Formulas

Weight %
Silt and clay (< 0,063 mm): 1,44
Sand, fine (0,063 mm - 0,200 mm): 74,42
Sand, medium (0,2 mm - 0,6 mm): 24,02
Sand, coarse (0,6 mm - 2 mm): 0,11
Gravel (>2mm). 0,01
Sum: 100,00

Moments Measures (Folk and Wards)

Mean ($16%+¢84%+¢50%) / 3 (Folk and Ward 1957)

Sorting ($84%-$16%) / 4 + ($95%-¢5%) / 6,6 (Folk and Ward 1957)

Percentile Percentile

Amount in sieve  Amount passing d(mm) [
5% 95% 0,30 1,76
16% 84% 0,23 2,15
25% 75% 0,20 2,34
40% 60% 0,16 2,60
Median 50% 50% 0,15 2,75
75% 25% 0,1 3,14
84% 16% 0,10 3,29
90% 10% 0,10 3,40
95% 5% 0,09 3,53
Moments Statistics

Mean 2,73
Sorting 0,55
Skewness -0,08
Kurtosis 0,91
Uniformity Coefficient 1,74

Size Classes and Percentiles
are found by linear interpolation

Kurtosis ($95% - $5%) / (2,44 * ($75% - $25%)) (Folk and Ward 1957)
Skewness ($16%+084% - 2*¢50%) / (2*($84%-$p16%)) + ($5%+$95% - 2*$50%) / (2*($95%-95%)) (Folk and Ward 1957)
Uniformity Coefficient (d60% / d10%) (dgf-Bulletin 1988)

Mean, sorting, skewness and kurtosis are based on
"Amount in sieve". Uniformity coefficient is based on
"Amount passing".

Dster Voldgade 10 1350 Kebenhavn K

Tel.: +45 38 14 20 00 Telefax: +45 38 14 20 50
Email: GEUS @geus.dk

www.geus.dk
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Sieve Analysis

Gravel |

Sand

Grain Size Distribution

Geotechnical

Sample Id: LO-VC-08 350-400
Lab. Id: 230516

Projekt Kystdirektoratet
Subject: 0

Date: 07-11-2023
Executed: PS

Remarks:

Total Weight 95,942 ¢

Size Fractions

GEUS

Size Classes (DGF-Bulletin 1 1988)

2 8 B 5 I

@ @ = = 2%

8 [ N=%

mm P g % %
16,00 -4,00 0,00 0,00 100,00
8,00 -3,00 0,00 0,00 100,00
4,00 -2,00 0,00 0,00 100,00
2,80 -1,49 0,14 0,14 99,86
2,00 -1,00 0,04 0,04 99,81
1,40 -0,49 0,06 0,06 99,75
1,00 0,00 0,17 0,18 99,58
0,710 0,49 0,54 0,56 99,01
0,500 1,00 1,76 1,83 97,18
0,355 1,49 3,81 3,97 93,21
0,250 2,00 8,51 8,87 84,34
0,180 2,47 12,76 13,30 71,04
0,125 3,00 20,10 20,95 50,09
0,090 3,47 32,27 33,64 16,46
0,075 3,74 7,69 8,02 8,44
0,063 3,99 4,23 4,41 4,03
< 0,063 > 3,99 3,87 4,03 0,00

The analysis is executed according to DS 405.9
extended by sieves to the %2 phi scale

Formulas

Weight %
Silt and clay (< 0,063 mmy: 4,03
Sand, fine (0,063 mm - 0,200 mm): 70,81
Sand, medium (0,2mm-0,6 mm): 23,21
Sand, coarse (0,6 mm - 2 mm}: 1,76
Gravel ~ (>2mm). 0,19
Sum: 100,00

Moments Measures (Folk and Wards)

Mean (¢16%+¢84%+¢50%) / 3 (Folk and Ward 1957)

Sorting ($84%-916%) / 4 + ($95%-¢5%) / 6,6 (Folk and Ward 1957)

Percentile Percentile

Amount in sieve  Amount passing d(mm) [}
5% 95% 0,42 1,25
16% 84% 0,25 2,01
25% 75% 0,20 2,32
40% 60% 0,15 2,73
Median 50% 50% 0,12 3,00
75% 25% 0,10 3,34
84% 16% 0,09 3,49
90% 10% 0,08 3,68
95% 5% 0,07 3,93
Moments Statistics

Mean 2,83
Sorting 0,78
Skewness -0,32
Kurtosis 1,07
Uniformity Coefficient 1,94

Size Classes and Percentiles
are found by linear interpolation

Kurtosis ($95% - $5%) / (2,44 * ($75% - $25%)) (Folk and Ward 1957)
Skewness ($16%+084% - 2*050%) / (2*(¢84%-016%)) + ($5%+095% - 2*¢50%) / (2*($95%-5%)) (Folk and Ward 1957)
Uniformity Coefficient (d60% / d10%}) (dgf-Bulletin 1988)

Mean, sorting, skewness and kurtosis are based on
"Amount in sieve”. Uniformity coefficient is based on
“Amount passing”.

@ster Voldgade 10 1350 Kebenhavn K

Tel.: +45 38 14 20 00 Telefax: +45 38 14 20 50
Email: GEUS @geus.dk

www.geus.dk
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Sieve Analysis

Gravel |

Sand

Grain Size Distribution

Geotechnical

Sample Id: LO-VC-09 0-50
Lab. Id: 230517
Projekt Kystdirektoratet
Subject: 0
Date: 07-11-2023
Executed: PS b
Remarks: >1mm bestér af skaller G EUS
Total Weight 93,8429
Size Fractions Size Classes (DGF-Bulletin 1 1988)
® © % % 3 co . Weight %
& & o @ s g~§ Silt and clay (<0,063mm): 2,89
= = 5 g8 Sand, fine (0,063 mm - 0,200 mm): 66,64
mm (] 9 % % Sand, medium (0,2 mm-0,6 mm): 29,87
16,00 -4,00 0,00 0,00 100,00 Sand, coarse (0,6 mm - 2 mm): 0,46
8,00 -3,00 0,00 0,00 100,00 Gravel (>2mm): 0,13
4,00 -2,00 0,00 0,00 100,00 Sum: 100,00
2,80 -1,49 0,03 0,03 99,97
2,00 -1,00 0,10 0,11 99,87
1,40 -0,49 0,07 0,07 99,80
1,00 0,00 0,07 0,07 99,73
0,710 0,49 0,12 0,13 99,60 Moments Measures (Folk and Wards)
0,500 1,00 0,34 0,36 99,23 Percentile Percentile
0,355 1,49 1,25 1,33 97,90 Amount in sieve  Amount passing d(mm) [
0,250 2,00 6,39 6,81 91,09 5% 95% 0,31 1,69
0,180 2,47 28,32 30,18 60,91 16% 84% 0,23 2,10
0,125 3,00 32,18 34,29 26,62 25% 75% 0,21 2,23
0,090 3,47 18,84 20,07 6,55 40% 60% 0,18 2,49
0,075 3,74 2,61 2,78 3,77 Median 50% 50% 0,16 2,62
0,063 3,99 0,83 0,88 2,89 75% 25% 0,12 3,03
< 0,063 > 3,99 2,71 2,89 0,00 84% 16% 0,11 3,23
90% 10% 0,10 3,38
95% 5% 0,08 3,61
Moments Statistics
Mean 2,65
Sorting 0,58
Skewness 0,05
Kurtosis 0,99
Uniformity Coefficient 1,86
The analysis is executed according to DS 405.9 Size Classes and Percentiles
extended by sieves to the ¥2 phi scale are found by linear interpolation

Formulas

Mean ($16%+¢84%+¢50%) / 3 (Folk and Ward 1957)

Sorting ($84%-916%) / 4 + ($95%-¢5%) / 6,6 (Folk and Ward 1957)

Kurtosis ($95% - $5%) / (2,44 * ($75% - $25%)) (Folk and Ward 1957)

Skewness (916%+¢84% - 2*¢50%) / (2*($84%-916%)) + ($5%+095% - 2*$50%) / (2*(¢095%-95%)) (Folk and Ward 1957)
Uniformity Coefficient (d60% / d10%) (dgf-Bulletin 1988)

Mean, sorting, skewness and kurtosis are based on

Oster Voldgade 10 1350 Kebenhavn K
Tel.: +45 38 14 20 00 Telefax: +45 38 14 20 50

"Amount in sieve”. Uniformity coefficient is based on Email: GEUS@geus.dk

“Amount passing”.

www.geus.dk
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Gravel |

Sieve Analysis
Sand

Grain Size Distribution

Geotechnical

Sample Id: LO-VC-09 100-125

Lab. Id: 230518

Projekt Kystdirektoratet

Subject: 0

Date: 07-11-2023

Executed: PS oy
Remarks: >2mm bestar af skaller G EUS

Total Weight 92,925¢

Size Fractions Size Classes (DGF-Bulletin 1 1988)
@ g % _g) 3 o . Weight %
& & ‘g g § é % Silt and clay (< 0,063 mm): 1,74
3° 3 Sand, fine (0,063 mm - 0,200 mm): 66,58
mm D g % % Sand, medium (0,2 mm - 0,6 mm): 30,64
16,00 -4,00 0,00 0,00 100,00 Sand, coarse (0,6 mm - 2 mm): 0,46
8,00 -3,00 0,41 0,44 99,56 Gravel (> 2 mm): 0,58
4,00 -2,00 0,02 0,02 99,54 Sum; 100,00
2,80 -1,49 0,09 0,10 99,44
2,00 -1,00 0,03 0,03 99,42
1,40 -0,49 0,05 0,05 99,36
1,00 0,00 0,07 0,07 99,29
0,710 0,49 0,11 0,12 99,18 Moments Measures (Folk and Wards)
0,500 1,00 0,39 0,42 98,75 Percentile Percentile
0,355 1,49 1,38 1,49 97,27 Amount in sieve  Amount passing d(mm) [0}
0,250 2,00 7,65 8,23 89,04 5% 95% 0,33 1,62
0,180 2,47 26,96 29,01 60,03 16% 84% 0,24 2,07
0,125 3,00 30,38 32,69 27,33 25% 75% 0,22 2,21
0,090 3,47 19,65 21,15 6,18 40% 60% 0,18 2,47
0,075 3,74 3,05 3,29 2,90 Median 50% 50% 0,16 2,62
0,063 3,99 1,08 1,16 1,74 75% 25% 0,12 3,05
<0,063 >3,99 1,61 1,74 0,00 84% 16% 0,11 3,23
90% 10% 0,10 3,38
95% 5% 0,08 3,56
Moments Statistics
Mean 2,64
Sorting 0,59
Skewness 0,02
Kurtosis 0,96
Uniformity Coefficient 1,87
The analysis is executed according to DS 405.9 Size Classes and Percentiles
extended by sieves to the %2 phi scale are found by linear interpolation
Formulas

Mean (¢16%+084%+950%) / 3 (Folk and Ward 1957)

Sorting ($84%-916%) / 4 + ($95%-95%) / 6,6 (Folk and Ward 1957)

Kurtosis ($95% - $5%) / (2,44 * ($75% - $25%)) (Folk and Ward 1957)

Skewness ($16%+084% - 2*050%) / (2*(¢84%-016%)) + ($5%+$95% - 2*050%) / (2*(¢95%-05%)) (Folk and Ward 1957)
Uniformity Coefficient (d60% / d10%) (dgf-Bulletin 1988)

i i Oster Voldgade 10 1350 Kebenhavn K
Mean, sorting, skewness and kurtosis are based on Tel.: +45 38 14 20 00 Telefax: +45 38 14 20 50

"Amount in sieve". Uniformity coefficient is based on Email: GEUS@geus.dk
*Amount passing". www.geus.dk
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Gravel |

Sieve Analysis
Sand

Grain Size Distribution

Geotechnical

Sample Id: LO-VC-09 150-200

Lab. Id: 230519

Projekt Kystdirektoratet

Subject: 0

Date: 07-11-2023

Executed: PS &
Remarks: >2mm heraf 0,9g skaller G EUS

Total Weight 88,802¢

Size Fractions Size Classes (DGF-Bulletin 1 1988)
@ p _*S, g é‘;‘:‘ o . .Weight %
b B § g E é 2 Sit and. clay (< 0,063 mm): 7,50
3%a Sand, fine (0,063 mm - 0,200 mm): 65,30
mm [} g % % Sand, medium (0,2mm - 0,6 mm): 24,81
16,00 -4,00 0,00 0,00 100,00 Sand, coarse (0,6 mm - 2 mm): 1,18
8,00 -3,00 0,63 0,71 99,29 Gravel (> 2mm). 1,21
4,00 -2,00 0,24 0,27 99,02 Sum: 100,00
2,80 -1,49 0,10 0,11 98,91
2,00 -1,00 0,11 0,12 98,79
1,40 -0,49 0,06 0,07 98,73
1,00 0,00 0,16 0,18 98,55
0,710 0,49 0,31 0,35 98,20 Moments Measures (Folk and Wards)
0,500 1,00 0,99 1,12 97,08 Percentile Percentile
0,355 1,49 2,83 3,19 93,90 Amount in sieve  Amount passing d(mm) [
0,250 2,00 7,42 8,35 85,55 5% 95% 0,41 1,30
0,180 2,47 15,86 17,84 67,70 16% 84% 0,24 2,04
0,125 3,00 17,84 20,06 47,64 25% 75% 0,21 2,26
0,090 3,47 29,96 33,70 13,94 40% 60% 0,16 2,65
0,075 3,74 3,99 4,48 9,46 Median 50% 50% 0,13 2,93
0,063 3,99 1,74 1,96 7,50 75% 25% 0,10 3,30
<0,063 >3,99 6,66 7,50 0,00 84% 16% 0,09 3,44
90% 10% 0,08 3,70
95% 5% 0 e e
Moments Statistics
Mean 2,80
Sorting e
Skewness e
Kutosis e
Uniformity Coefficient 2,07
The ana(lysis is executed according to DS 405.9 Size Classes and Percentiles
extended by sieves to the ¥ phi scale are found by linear interpolation
Formulas

Mean (¢16%+¢84%+950%) / 3 (Folk and Ward 1957)

Sorting ($84%-916%) / 4 + ($95%-9$5%) / 6,6 (Folk and Ward 1957)

Kurtosis ($95% - $5%) / (2,44 * ($75% - $25%)) (Folk and Ward 1957)

Skewness (016%+984% - 2*050%) / (2*(¢84%-016%)) + (05%+095% - 2*950%) / (2*($95%-05%)) (Folk and Ward 1957)
Uniformity Coefficient (d60% / d10%) (dgf-Bulletin 1988)

. . Oster Voldgade 10 1350 Kebenhavn K
Mean, sorting, skewness and kurtosis are based on Tel.: +45 38 14 20 00 Telefax: +45 38 14 20 50

"Amount in sieve”. Uniformity coefficient is based on Email: GEUS @geus.dk
"Amount passing". www.geus.dk
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Sieve Analysis

Gravel |

Sand

Grain Size Distribution

Geotechnical

Sample Id: LO-VC-09 280-330
Lab. Id: 230520

Projekt Kystdirektoratet
Subject: 0

Date: 07-11-2023
Executed: PS

Remarks:

Total Weight 95,266 g

Size Fractions

GEUS

Size Classes (DGF-Bulletin 1 1988)

8

mm @ g %

16,00 -4,00 0,00 0,00 1
8,00 -3,00 0,00 0,00 1
4,00 -2,00 0,00 0,00 1
2,80 -1,49 0,00 0,00 1
2,00 -1,00 0,00 0,00 1
1,40 -0,49 0,00 0,00 1
1,00 0,00 0,00 0,00 1

0,710 0,49 0,01 0,01

0,500 1,00 0,02 0,02

0,355 1,49 0,01 0,01

0,250 2,00 0,06 0,06

0,180 2,47 0,19 0,20

0,125 3,00 4,32 4,53

0,090 3,47 14,96 15,70

0,075 3,74 15,59 16,37

0,063 3,99 24,01 25,20

<0,063 >3,99 36,10 37,89

The analysis is executed according to DS 405.9
extended by sieves to the 12 phi scale

Formulas

amount
passing

o
o~

00,00
00,00
00,00
00,00
00,00
00,00
00,00
99,99
99,97
99,96
99,90
99,70
95,17
79,46
63,09
37,89

0,00

Weight %
Silt and clay (<0,063mm): 37,89
Sand, fine (0,063 mm - 0,200 mm): 61,86
Sand, medium (0,2 mm - 0,6 mm): 0,23
Sand, coarse (0,6 mm - 2 mmy): 0,02
Gravel (> 2 mm): 0,00
Sum: 100,00

Moments Measures (Folk and Wards)

Mean ($16%+¢84%+$50%) / 3 (Folk and Ward 1957)

Sorting (¢84%-916%) / 4 + ($95%-$5%) / 6,6 (Folk and Ward 1957)

Percentile Percentile

Amount in sieve  Amount passing d(mm) ed
5% 95% 0,12 3,00
16% 84% 0,10 3,32
25% 75% 0,09 3,54
40% 60% 0,07 3,77
Median 50% 50% 0,07 3,86
75% 25% e e
84% 16% 0 e e
90% 10% e e
95% 5% 0 e e
Moments Statistics

Mean 3,59
Sorting e
Skewness e
Kurtosis e
Uniformity Coefficient e

Size Classes and Percentiles
are found by linear interpolation

Kurtosis ($95% - $5%) / (2,44 * ($75% - $25%)) (Folk and Ward 1957)
Skewness (¢16%+984% - 2*$50%) / (2*($84%-$16%)) + ($5%+$95% - 2*$50%) / (2*(095%-$5%)) (Folk and Ward 1957)
Uniformity Coefficient (d60% / d10%) (dgf-Bulletin 1988)

Mean, sorting, skewness and kurtosis are based on
"Amount in sieve®. Uniformity coefficient is based on
"Amount passing".

Dster Voldgade 10 1350 Kabenhavn K

Tel.: +45 38 14 20 00 Telefax: +45 38 14 20 50
Email: GEUS@geus.dk

www.geus.dk



Grain Size Distribution sample Id: LO-vC-09 280-330

100

-+ 90
T+ 80
+ 70

%, Aouanbaiy

-===-=--- Cumulated Amount Passing

C— Frequency Percent

100

90 -
80 -
70 -

o o o o o o
[(o] w < (] A ~
| ) ! 1 1 !
T L] T T T L

e |
-~ ~~~~
~~~~~
~~--~ I
T T T T T T
(@} (=] o (=] o o
o 0 < (32} 8V} -~

o, Buissed junoury




Gravel |

Sieve Analysis
Sand

Grain Size Distribution

Geotechnical

Sample Id: LO-VC-09 400-450

Lab. Id: 230521
Projekt Kystdirektoratet
Subject: 0
Date: 07-11-2023
Executed: PS oy
Remarks: GEUS
Total Weight 95,752 ¢
Size Fractions Size Classes (DGF-Bulletin 1 1988)
@ g _*g-" g 3 - - Weight %
b & g g é é é Silt and clay (< 0,063 mm): 10,83
3e 3 Sand, fine (0,063 mm - 0,200 mm): 88,58
mm ¢ 9 % % Sand, medium (0,2 mm - 0,6 mm): 0,57
16,00 -4,00 0,00 0,00 100,00 Sand, coarse (0,6 mm - 2 mm}): 0,02
8,00 -3,00 0,00 0,00 100,00 Gravel (> 2 mm): 0,00
4,00 -2,00 0,00 0,00 100,00 Sum: 100,00
2,80 -1,49 0,00 0,00 100,00
2,00 -1,00 0,00 0,00 100,00
1,40 -0,49 0,00 0,00 100,00
1,00 0,00 0,00 0,00 100,00
0,710 0,49 0,01 0,01 99,99 Moments Measures (Folk and Wards)
0,500 1,00 0,01 0,01 99,98 Percentile Percentile
0,355 1,49 0,02 0,02 99,96 Amount in sieve  Amount passing d(mm) [}
0,250 2,00 0,08 0,08 99,88 5% 95% 0,17 2,58
0,180 2,47 0,62 0,65 99,23 16% 84% 0,13 2,90
0,125 3,00 17,54 18,32 80,91 25% 75% 0,12 3,06
0,090 3,47 42,17 44,04 36,87 40% 60% 0,11 3,21
0,075 3,74 14,41 15,05 21,81 Median 50% 50% 0,10 3,32
0,063 3,99 10,51 10,98 10,83 75% 25% 0,08 3,68
< 0,063 > 3,99 10,37 10,83 0,00 84% 16% 0,07 3,86
90% 10% e e
95% 5% 0 e e
Moments Statistics
Mean 3,36
Sorting e
Skewness e
Kurtosis B e
Uniformity Coefficient ~ ceeeee
The analysis is executed according to DS 405.9 Size Classes and Percentiles
extended by sieves to the %2 phi scale are found by linear interpolation
Formulas

Mean (¢16%+$84%+¢50%) / 3 (Folk and Ward 1957)

Sorting ($84%-$16%) / 4 + ($95%-95%) / 6,6 (Folk and Ward 1957)

Kurtosis (¢95% - ¢5%) / (2,44 * ($75% - $25%)) (Folk and Ward 1957)

Skewness (§16%+984% - 2*950%) / (2*(084%-016%)) + ($5%+$95% - 2*050%) / (2*($95%-05%)) (Folk and Ward 1957)
Uniformity Coefficient (d60% / d10%) (dgf-Bulletin 1988)

X X Oster Voldgade 10 1350 Kebenhavn K
Mean, sorting, skewness and kurtosis are based on Tel.: +45 38 14 20 00 Telefax: +45 38 14 20 50

“Amount in sieve". Uniformity coefficient is based on Email: GEUS @geus.dk
"Amount passing". www.geus.dk
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Sieve Analysis

Gravel ]

Sand

Grain Size Distribution

Geotechnical

Sample Id: LO-VC-10 0-50
Lab. Id: 230522
Projekt Kystdirektoratet
Subject: 0

Date: 07-11-2023
Executed: PS

Remarks:

>4mm bestar af skaller

Total Weight 91,246 ¢

Size Fractions

GEUS

Size Classes (DGF-Bulletin 1 1988)

g g 5 & I

> @ = = g2d

8 o O

mm o g % %
16,00 -4,00 0,00 0,00 100,00
8,00 -3,00 0,00 0,00 100,00
4,00 -2,00 0,11 0,12 99,88
2,80 -1,49 0,06 0,06 99,81
2,00 -1,00 0,05 0,05 99,76
1,40 -0,49 0,11 0,12 99,64
1,00 0,00 0,15 0,16 99,47
0,710 0,49 0,44 0,48 99,00
0,500 1,00 1,60 1,75 97,25
0,355 1,49 2,28 2,50 94,75
0,250 2,00 3,05 3,34 91,41
0,180 2,47 11,53 12,64 78,77
0,125 3,00 33,91 37,16 41,61
0,090 3,47 30,80 33,75 7,86
0,075 3,74 3,07 3,36 4,49
0,063 3,99 1,10 1,20 3,29
< 0,063 > 3,99 3,00 3,29 0,00

The analysis is executed according to DS 405.9
extended by sieves to the ¥z phi scale

Formulas

Weight %
Silt and clay (< 0,063 mm): 3,29
Sand, fine (0,063 mm - 0,200 mm): 79,09
Sand, medium (0,2 mm-0,6 mm): 15,70
Sand, coarse (0,6 mm - 2 mm): 1,68
Gravel (>2mm):. 0,24
Sum: 100,00

Moments Measures (Folk and Wards)

Mean ($16%+¢84%+¢50%) / 3 (Folk and Ward 1957)

Sorting (¢84%-916%) / 4 + ($95%-9$5%) / 6,6 (Folk and Ward 1957)

Percentile Percentile

Amount in sieve  Amount passing d(mm) o]
5% 95% 0,37 1,44
16% 84% 0,21 2,26
25% 75% 0,17 2,52
40% 60% 0,15 2,72
Median 50% 50% 0,14 2,86
75% 25% 0,11 3,21
84% 16% 0,10 3,34
90% 10% 0,09 3,44
95% 5% 0,08 3,69
Moments Statistics

Mean 2,82
Sorting 0,61
Skewness -0,19
Kurtosis 1,33
Uniformity Coefficient 1,65

Size Classes and Percentiles
are found by linear interpolation

Kurtosis ($95% - $5%) / (2,44 * ($75% - $25%)) (Folk and Ward 1957)
Skewness (¢16%+484% - 2*050%) / (2*(984%-$16%)) + ($5%+095% - 2*050%) / (2*($95%-95%)) (Folk and Ward 1957)
Uniformity Coefficient (d60% / d10%) (dgf-Bulletin 1988)

Mean, sorting, skewness and kurtosis are based on
"Amount in sieve®. Uniformity coefficient is based on
"Amount passing".

Dster Voldgade 10 1350 Kebenhavn K

Tel.: +45 38 14 20 00 Telefax: +45 38 14 20 50
Email: GEUS@geus.dk

www.geus.dk
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Gravel |

Sieve Analysis
Sand

Grain Size Distribution

Geotechnical

Sample Id: LO-VC-10 100-150

Lab. Id: 230523

Projekt Kystdirektoratet

Subject: 0

Date: 07-11-2023

Executed: PS &
Remarks: >1mm bestar af skaller GEUS

Total Weight 93,095 g

Size Fractions Size Classes (DGF-Bulletin 1 1988)
@ 0 S E é‘é‘ g . Weight %
P o § g E é % Silt and' clay (< 0,063 mm): 2,39
3%8 Sand, fine (0,063 mm - 0,200 mm): 93,16
mm b g % % Sand, medium (0.2 mm - 0,6 mm): 4,07
16,00 -4,00 0,00 0,00 100,00 Sand, coarse (0,6 mm - 2 mm): 0,31
8,00 -3,00 0,00 0,00 100,00 Gravel - ) (> 2 mm): 0,07
4,00 -2,00 0,02 0,02 99,98 Sum: 100,00
2,80 -1,49 0,02 0,02 99,96
2,00 -1,00 0,02 0,02 99,93
1,40 -0,49 0,02 0,02 99,92
1,00 0,00 0,07 0,07 99,84
0,710 0,49 0,08 0,08 99,76 Moments Measures (Folk and Wards)
0,500 1,00 0,24 0,26 99,50 Percentile Percentile
0,355 1,49 0,38 0,41 99,09 Amount in sieve  Amount passing d(mm) (]
0,250 2,00 0,85 0,91 98,17 5% 95% 0,19 2,40
0,180 2,47 3,42 3,67 94,51 16% 84% 0,17 2,60
0,125 3,00 36,32 39,02 55,49 25% 75% 0,15 2,71
0,090 3,47 44,12 47,39 8,10 40% 60% 0,13 2,93
0,075 3,74 4,12 4,42 3,68 Median 50% 50% 0,12 3,05
0,063 3,99 1,20 1,29 2,39 75% 25% 0,10 3,29
<0,063 >3,99 2,23 2,39 0,00 84% 16% 0,10 3,38
90% 10% 0,09 3,45
95% 5% 0,08 3,65
Moments Statistics
Mean 3,01
Sorting 0,39
Skewness -0,09
Kurtosis 0,90
Uniformity Coefficient 1,44
The ana(lysis is executed according to DS 405.9 Size Classes and Percentiles
extended by sieves to the Y2 phi scale are found by linear interpolation
Formulas

Mean (¢16%+¢84%+$50%) / 3 (Folk and Ward 1957)

Sorting ($84%-916%) / 4 + ($95%-$5%) / 6,6 (Folk and Ward 1957)

Kuntosis ($95% - $5%) / (2,44 * (¢75% - $25%)) (Folk and Ward 1957)

Skewness (¢16%+$84% - 2*$50%) / (2*($84%-$16%)) + ($5%+$95% - 2*$50%) / (2*($95%-95%)) (Folk and Ward 1957)
Uniformity Coefficient (d60% / d10%) (dgf-Bulletin 1988)

. X @ster Voldgade 10 1350 Kebenhavn K
Mean, sorting, skewness and kurtosis are based on Tel.: +45 38 14 20 00 Telefax: +45 38 14 20 50

"Amount in sieve". Uniformity coefficient is based on Email: GEUS @geus.dk
"Amount passing". www.geus.dk
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Sieve Analysis

Gravel |

| {

Sand

Grain Size Distribution

Geotechnical

Sample Id: LO-VC-10 200-250
Lab. Id: 230524

Projekt Kystdirektoratet
Subject: 0

Date: 07-11-2023
Executed: PS

Remarks:

>2mm heraf 0,3g skaller

Total Weight 92,703 ¢

Size Fractions

GEUS

Size Classes (DGF-Bulletin 1 1988)

g 8 5 5 i

D n @ [ =1

= = E

mm [ g % ©

16,00 -4,00 0,00 0,00 1

8,00 -3,00 0,00 0,00 1
4,00 -2,00 0,08 0,09
2,80 -1,49 0,22 0,24
2,00 -1,00 0,07 0,07
1,40 -0,49 0,04 0,04
1,00 0,00 0,06 0,07
0,710 0,49 0,23 0,25
0,500 1,00 0,86 0,93
0,355 1,49 1,61 1,73
0,250 2,00 3,25 3,50
0,180 2,47 6,46 6,96
0,125 3,00 31,50 33,98
0,090 3,47 37,50 40,45
0,075 3,74 4,95 5,34
0,063 3,99 2,03 2,18
<0,063 >3,99 3,86 4,16

The ana(lysis is executed according to DS 405.9
extended by sieves to the %2 phi scale

Formulas

amount
32 passing

00,00
00,00
99,91
99,67
99,60
99,56
99,49
99,24
98,32
96,58
93,08
86,11
52,14
11,69

6,34

4,16

0,00

Weight %
Silt and clay (< 0,063 mm): 4,16
Sand, fine (0,063 mm - 0,200 mm): 83,94
Sand, medium (0,2mm-0,6 mm): 10,65
Sand, coarse (0,6 mm - 2 mm): 0,84
Gravel (>2mm): 0,40
Sum: 100,00

Moments Measures (Folk and Wards)

Mean ($16%+¢$84%+¢$50%) / 3 (Folk and Ward 1957)

Sorting ($84%-¢16%) / 4 + (¢95%-¢5%) / 6,6 (Folk and Ward 1957)

Percentile Percentile

Amount in sieve  Amount passing d(mm) (o]
5% 95% 0,31 1,70
16% 84% 0,18 2,50
25% 75% 0,16 2,63
40% 60% 0,14 2,86
Median 50% 50% 0,12 3,02
75% 25% 0,10 3,30
84% 16% 0,09 3,42
90% 10% 0,09 3,55
95% 5% 0,07 3,89
Moments Statistics

Mean 2,98
Sorting 0,56
Skewness -0,17
Kurtosis 1,33
Uniformity Coefficient 1,62

Size Classes and Percentiles
are found by linear interpolation

Kurtosis ($95% - $5%) / (2,44 * ($75% - $25%)) (Folk and Ward 1957)
Skewness ($16%+084% - 2950%) / (2*($84%-$16%)) + (05%+995% - 2*$50%) / (2*($95%-95%)) (Folk and Ward 1957)
Uniformity Coefficient (d60% / d10%) (dgf-Bulletin 1988)

Mean, sorting, skewness and kurtosis are based on
“Amount in sieve". Uniformity coefficient is based on
"Amount passing".

@ster Voldgade 10 1350 Kebenhavn K

Tel.: +45 38 14 20 00 Telefax: +45 38 14 20 50
Email: GEUS@geus.dk

www.geus.dk
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Gravel ]

Sieve Analysis

Sand

Grain Size Distribution

Geotechnical

Sample Id: LO-VC-10 300-350

Lab. Id: 230525

Projekt Kystdirektoratet

Subject: 0

Date: 07-11-2023

Executed: PS oy
Remarks: >0,710mm bestar af skaller G EU S

Total Weight 91,117 g

Size Fractions Size Classes (DGF-Bulletin 1 1988)
o 0 _*g’ _*g’ 3 zo . Weight %
b 7 g g § ‘Z’@ Silt and clay (< 0,063 mm): 5,45
36 8 Sand, fine (0,063 mm - 0,200 mm): 89,86
mm o] g % % Sand, medium (0,2 mm - 0,6 mm): 4,35
16,00 -4,00 0,00 0,00 100,00 Sand, coarse (0,6 mm - 2 mm): 0,23
8,00 -3,00 0,00 0,00 100,00 Gravel (> 2 mm): 0,11
4,00 -2,00 0,05 0,05 99,95 Sum: 100,00
2,80 -1,49 0,02 0,02 99,93
2,00 -1,00 0,04 0,04 99,89
1,40 -0,49 0,04 0,04 99,85
1,00 0,00 0,07 0,08 99,77
0,710 0,49 0,06 0,07 99,71 Moments Measures (Folk and Wards)
0,500 1,00 0,08 0,09 99,61 Percentile Percentile
0,355 1,49 0,22 0,25 99,37 Amount in sieve  Amount passing d(mm) [0}
0,250 2,00 1,23 1,35 98,02 5% 95% 0,19 2,36
0,180 2,47 3,46 3,79 94,23 16% 84% 0,16 2,62
0,125 3,00 30,22 33,16 61,06 25% 75% 0,15 2,76
0,090 3,47 43,26 47,48 13,58 40% 60% 0,12 3,01
0,075 3,74 5,98 6,56 7,02 Median 50% 50% 0,12 3,10
0,063 3,99 1,43 1,57 5,45 75% 25% 0,10 3,34
<0,063 >3,99 4,97 5,45 0,00 84% 16% 0,09 3,45
90% 10% 0,08 3,61
95% 5% 0 memeeee e
Moments Statistics
Mean 3,05
Soing  eeeeee-
Skewness  eeeeees
Kurtosis e
Uniformity Coefficient 1,52
The analysis is executed according to DS 405.9 Size Classes and Percentiles
extended by sieves to the ¥ phi scale are found by linear interpolation
Formulas

Mean ($16%+¢$84%+¢50%) / 3 (Folk and Ward 1957)

Sorting ($84%-¢16%) / 4 + ($95%-95%) / 6,6 (Folk and Ward 1957)

Kurtosis ($95% - $5%) / (2,44 * ($75% - $25%)) (Folk and Ward 1957)

Skewness ($16%+$84% - 2*¢50%) / (2*($84%-§16%)) + ($5%+$95% - 2*$50%) / (2*($95%-95%)) (Folk and Ward 1957)
Uniformity Coefficient (d60% / d10%) (dgf-Bulletin 1988)

X A Oster Voldgade 10 1350 Kebenhavn K
Mean, sorting, skewness and kurtosis are based on Tel.: +45 38 14 20 00 Telefax: +45 38 14 20 50

"Amount in sieve". Uniformity coefficient is based on Email: GEUS@geus.dk
"Amount passing". www.geus.dk
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Gravel |

Sieve Analysis
Sand

Grain Size Distribution

Geotechnical

Sample Id: LO-VC-10 400-450

Lab. Id: 230526

Projekt Kystdirektoratet

Subject: 0

Date: 07-11-2023

Executed: PS &
Remarks: >0,710mm heraf 0,7g skaller G EU S

Total Weight 93,861 g

Size Fractions Size Classes (DGF-Bulletin 1 1988)
© ° _*g-" _*g, 3 co Weight %
& & g g 235 Silt and clay (<0,063mm): 543
558 Sand, fine (0,063 mm - 0,200 mm): 86,74
mm 0] 9 % % Sand, medium (0,2 mm - 0,6 mm): 6,92
16,00 -4,00 0,00 0,00 100,00 Sand, coarse (0,6 mm - 2 mm): 0,60
8,00 -3,00 0,00 0,00 100,00 Gravel (> 2 mm): 0,31
4,00 -2,00 0,07 0,07 99,93 Sum: 100,00
2,80 -1,49 0,07 0,07 99,86
2,00 -1,00 0,16 0,17 99,69
1,40 -0,49 0,07 0,08 99,61
1,00 0,00 0,19 0,20 99,42
0,710 0,49 0,19 0,20 99,22 Moments Measures (Folk and Wards)
0,500 1,00 0,22 0,24 98,98 Percentile Percentile
0,355 1,49 0,49 0,52 98,46 Amount in sieve  Amount passing d(mm) (0]
0,250 2,00 2,56 2,72 95,73 5% 95% 0,24 2,086
0,180 2,47 4,68 4,98 90,75 16% 84% 0,15 2,71
0,125 3,00 12,97 13,82 76,94 25% 75% 0,12 3,02
0,090 3,47 47,77 50,89 26,04 40% 60% 0,11 3,14
0,075 3,74 14,59 15,55 10,50 Median 50% 50% 0,11 3,23
0,063 3,99 4,75 5,06 5,43 75% 25% 0,09 3,49
<0,063 >3,99 5,10 5,43 0,00 84% 16% 0,08 3,64
90% 10% 0,07 3,76
95% 5% e e
Moments Statistics
Mean 3,19
Soting e
Skewness e
Kurtosis _ S
Uniformity Coefficient 1,54
The ana(lysis is executed according to DS 405.9 Size Classes and Percentiles
extended by sieves to the %2 phi scale are found by linear interpolation
Formulas

Mean (¢16%+$84%+9$50%) / 3 (Folk and Ward 1957)

Sorting ($84%-916%) / 4 + ($95%-95%) / 6,6 (Folk and Ward 1957)

Kurtosis ($95% - $5%) / (2,44 * ($75% - $25%)) (Folk and Ward 1957)

Skewness (¢16%+¢84% - 2*¢50%) / (2*($84%-016%)) + ($5%+$95% - 2*$50%) / (2*($95%-95%)) (Folk and Ward 1957)
Uniformity Coefficient (d60% / d10%) (dgf-Bulletin 1988)

. . Oster Voldgade 10 1350 Kebenhavn K
Mean, sorting, skewness and kurtosis are based on Tel.: +45 38 14 20 00 Telefax: +45 38 14 20 50

"Amount in sieve". Uniformity coefficient is based on Email: GEUS @geus.dk
"Amount passing". www.geus.dk
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Gravel |

b

Sieve Analysis
Sand

Grain Size Distribution

Geotechnical
Sample Id: LO-VC-11 0-50
Lab. id: 230527
Projekt Kystdirektoratet
Subject: 0
Date: 07-11-2023
Executed: PS b
Remarks: >2mm heraf 0,1g skaller G EUS
Total Weight 98,46 ¢
Size Fractions Size Classes (DGF-Bulletin 1 1988)
p @ _*g’ % 3 co . Weight %
o P g g -é é § Silt and clay (< 0,063 mm): 2,73
ac 8 Sand, fine (0,063 mm - 0,200 mm): 76,30
mm () g % % Sand, medium (0,2mm-06mm). 18,78
16,00 -4,00 0,00 0,00 100,00 Sand, coarse (0,6 mm - 2 mm): 2,01
8,00 -3,00 0,00 0,00 100,00 Gravel _ (>2mm). 0,18
4,00 -2,00 0,00 0,00 100,00 Sum: 100,00
2,80 -1,49 0,08 0,08 99,92
2,00 -1,00 0,10 0,10 99,82
1,40 -0,49 0,13 0,13 99,69
1,00 0,00 0,22 0,22 99,47
0,710 0,49 0,60 0,61 98,86 Moments Measures (Folk and Wards)
0,500 1,00 1,97 2,00 96,86 Percentile Percentile
0,355 1,49 3,13 3,17 93,68 Amount in sieve  Amount passing d{mm) [
0,250 2,00 5,15 5,23 88,45 5% 95% 0,42 1,27
0,180 2,47 12,99 13,19 75,26 16% 84% 0,23 2,14
0,125 3,00 38,59 39,20 36,07 25% 75% 0,18 2,48
0,090 3,47 28,69 29,14 6,92 40% 60% 0,16 2,66
0,075 3,74 3,02 3,07 3,86 Median 50% 50% 0,14 2,79
0,063 3,99 1,11 1,13 2,73 75% 25% 0,11 3,16
<0,063 >3,99 2,69 2,73 0,00 84% 16% 0,10 3,31
90% 10% 0,09 3,42
95% 5% 0,08 3,63
Moments Statistics
Mean 2,75
Sorting 0,65
Skewness -0,20
Kurtosis ) 1,41
Uniformity Coefficient 1,69
The analysis is executed according to DS 405.9 Size Classes and Percentiles
extended by sieves to the %2 phi scale are found by linear interpolation
Formulas

Mean ($16%+¢84%+¢50%) / 3 (Folk and Ward 1957)

Sorting ($84%-916%) / 4 + ($95%-95%) / 6,6 (Folk and Ward 1957)

Kurtosis ($95% - $5%) / (2,44 * ($75% - $25%)) (Folk and Ward 1957)

Skewness ($16%+084% - 2*¢50%) / (2*(¢84%-¢16%)) + ($5%+995% - 2*¢50%) / (2*($95%-95%)) (Folk and Ward 1957)
Uniformity Coefficient (d60% / d10%) (dgf-Bulletin 1988)

i . Oster Voldgade 10 1350 Kebenhavn K
Mean, sorting, skewness and kurtosis are based on Tel.: +45 38 14 20 00 Telefax: +45 38 14 20 50

"Amount in sieve". Uniformity coefficient is based on Email: GEUS @geus.dk
"Amount passing". www.geus.dk
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Sieve Analysis

Gravel |

Sand

Grain Size Distribution

Geotechnical

Sample Id: LO-VC-11 100-150
Lab. Id: 230528

Projekt Kystdirektoratet
Subject: 0

Date: 07-11-2023
Executed: PS

Remarks:

>1,4mm heraf 0,2g skaller

Total Weight 91,054 ¢

Size Fractions

GEUS

Size Classes (DGF-Bulletin 1 1988)

=3 c °
2 2 £
8

mm o) g %

16,00 -4,00 0,00 0,00 1
8,00 -3,00 0,00 0,00 1
4,00 -2,00 0,00 0,00 1
2,80 -1,49 0,06 0,06
2,00 -1,00 0,10 0,10
1,40 -0,49 0,10 0,10
1,00 0,00 0,10 0,11

0,710 0,49 0,23 0,26

0,500 1,00 0,77 0,84

0,355 1,49 1,35 1,48

0,250 2,00 2,94 3,23

0,180 2,47 7,19 7,90

0,125 3,00 34,28 37,65

0,090 3,47 35,66 39,16

0,075 3,74 4,17 4,58

0,063 3,99 1,23 1,35

<0,063 >3,99 2,90 3,19

The analysis is executed according to DS 405.9
extended by sieves to the 2 phi scale

Formulas

amount
passing

o
o

00,00
00,00
00,00
99,94
99,83
99,73
99,62
99,36
98,52
97,04
93,81
85,91
48,27

9,11

4,53

3,19

0,00

Weight %
Silt and clay (< 0,063 mm): 3,19
Sand, fine (0,063 mm - 0,200 mm): 84,98
Sand, medium (0,2mm-0,6 mm): 10,75
Sand, coarse (0,6 mm - 2 mm): 0,92
Gravel (> 2 mm): 0,17
Sum: 100,00

Moments Measures (Folk and Wards)

Mean (¢p16%+¢84%+¢50%) / 3 (Folk and Ward 1957)

Sorting ($84%-016%) / 4 + ($95%-05%) / 6,6 (Folk and Ward 1957)

Percentile Percentile

Amount in sieve  Amount passing d(mm) [
5% 95% 0,29 1,79
16% 84% 0,18 2,50
25% 75% 0,16 2,61
40% 60% 0,14 2,81
Median 50% 50% 0,13 2,97
75% 25% 0,10 3,26
84% 16% 0,10 3,38
90% 10% 0,09 3,46
95% 5% 0,08 3,71
Moments Statistics

Mean 2,95
Sorting 0,51
Skewness -0,15
Kurtosis 1,20
Uniformity Coefficient 1,57

Size Classes and Percentiles
are found by linear interpolation

Kurtosis ($95% - $5%) / (2,44 * ($75% - $25%)) (Folk and Ward 1957)
Skewness ($16%+¢84% - 2°950%) / (2*(984%-016%)) + ($5%+095% - 2*050%) / (2*(495%-95%})) (Folk and Ward 1957)
Uniformity Coefficient (d60% / d10%) (dgf-Bulletin 1988)

Mean, sorting, skewness and kurtosis are based on
"Amount in sieve". Uniformity coefficient is based on
"Amount passing".

Dster Voldgade 10 1350 Kgbenhavn K

Tel.: +45 38 14 20 00 Telefax: +45 38 14 20 50
Email: GEUS@geus.dk

www.geus.dk
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Sieve Analysis

Gravel ]

Sand

Grain Size Distribution

Geotechnical

Sample Id: LO-VC-11 300-350
Lab. Id: 230529
Projekt Kystdirektoratet
Subject: 0
Date: 07-11-2023
Executed: PS d
Remarks: >2mm heraf 0,2g skaller GEUS
Total Weight 93,186 g
Size Fractions Size Classes (DGF-Butletin 1 1988)
@ @ % -E, 3 co . Weight %
&» & g g § é § Silt and clay (< 0,063 mm): 4,18
39 3 Sand, fine (0,063 mm - 0,200 mm): 88,93
mm o g % % Sand, medium (0,2 mm - 0,6 mm): 5,98
16,00 -4,00 0,00 0,00 100,00 Sand, coarse (0,6 mm - 2 mm): 0,61
8,00 -3,00 0,00 0,00 100,00 Gravel ) (> 2 mm): 0,30
4,00 -2,00 0,06 0,07 99,93 Sum: 100,00
2,80 -1,49 0,11 0,11 99,82
2,00 -1,00 0,11 0,12 99,70
1,40 -0,49 0,07 0,08 99,62
1,00 0,00 0,13 0,14 99,48
0,710 0,49 0,18 0,20 99,28 Moments Measures (Folk and Wards)
0,500 1,00 0,35 0,37 98,91 Percentile Percentile
0,355 1,49 0,48 0,51 98,40 Amount in sieve  Amount passing d(mm) (]
0,250 2,00 2,03 2,17 96,23 5% 95% 0,23 2,12
0,180 2,47 4,06 4,36 91,86 16% 84% 0,17 2,59
0,125 3,00 28,15 30,20 61,66 25% 75% 0,15 2,74
0,090 3,47 46,48 49,88 11,78 40% 60% 0,12 3,01
0,075 3,74 5,29 5,68 6,10 Median 50% 50% 0,12 3,10
0,063 3,99 1,79 1,92 4,18 75% 25% 0,10 3,33
<0,063 >3,99 3,89 4,18 0,00 84% 16% 0,09 3,43
90% 10% 0,09 3,55
95% 5% 0,07 3,88
Moments Statistics
Mean 3,04
Sorting 0,47
Skewness -0,16
Kurtosis _ 1,22
Uniformity Coefficient 1,45
The analysis is executed according to DS 405.9 Size Classes and Percentiles

extendecr by sieves to the % phi scale

Formulas

are found by linear interpolation

Mean (¢p16%+¢84%+950%) / 3 (Folk and Ward 1957)

Sorting ($84%-016%) / 4 + ($95%-$5%) / 6,6 (Folk and Ward 1957)

Kurtosis (¢95% - $5%) / (2,44 * (¢75% - $25%)) (Folk and Ward 1957)

Skewness (16%+¢84% - 2*¢50%) / (2*($84%-916%)) + ($5%+¢95% - 2*$p50%) / (2*($95%-95%)) (Folk and Ward 1957)
Uniformity Coefficient (d60% / d10%) (dgf-Bulletin 1988)

Mean, sorting, skewness and kurtosis are based on

Oster Voldgade 10 1350 Kebenhavn K
Tel.: +45 38 14 20 00 Telefax: +45 38 14 20 50

"Amount in sieve”. Uniformity coefficient is based on Email: GEUS@geus.dk

"Amount passing".

www.geus.dk



Grain Size Distribution sample 1d: LO-vC-11 300-350
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Sieve Analysis

Gravel |

Sand

Grain Size Distribution

Geotechnical

Sample Id: LO-VC-12 0-50
Lab. Id: 230530
Projekt Kystdirektoratet
Subject: 0

Date: 07-11-2023
Executed: PS

Remarks:

>2mm heraf 0,3g skaller

Total Weight 95736 g

Size Fractions

GEUS

Size Classes (DGF-Bulletin 1 1988)

5 8 5 5 B
® ® 2 z 2
£

mm [} g %

16,00 -4,00 0,00 0,00 1
8,00 -3,00 0,00 0,00 1
4,00 -2,00 0,15 0,16
2,80 -1,49 0,11 0,11
2,00 -1,00 0,11 0,12
1,40 -0,49 0,07 0,08
1,00 0,00 0,09 0,09

0,710 0,49 0,17 0,18

0,500 1,00 0,69 0,72

0,355 1,49 1,40 1,46

0,250 2,00 2,58 2,69

0,180 2,47 8,66 9,05

0,125 3,00 37,28 38,94

0,090 3,47 36,25 37,86

0,075 3,74 4,77 4,98

0,063 3,99 1,26 1,31

< 0,063 > 3,99 2,15 2,24

The anaclysis is executed according to DS 405.9
extended by sieves to the ¥z phi scale

Formulas

amount
passing

o
S

00,00
00,00
99,84
99,73
99,61
99,54
99,45
99,27
98,54
97,08
94,39
85,34
46,40

8,54

3,56

2,24

0,00

Weight %
Silt and clay (< 0,063 mm): 2,24
Sand, fine (0,063 mm - 0,200 mm): 85,68
Sand, medium (0,2mm-0,6 mm): 10,96
Sand, coarse (0,6 mm - 2 mm): 0,72
Gravel (>2mm). 0,39
Sum: 100,00

Moments Measures (Folk and Wards)

Mean (¢16%+¢84%+050%) / 3 (Folk and Ward 1957)

Sorting ($84%-$16%) / 4 + ($95%-95%) / 6,6 (Folk and Ward 1957)

Percentile Percentile

Amount in sieve  Amount passing d(mm) ¢
5% 95% 0,27 1,87
16% 84% 0,18 2,49
25% 75% 0,17 2,60
40% 60% 0,14 2,79
Median 50% 50% 0,13 2,94
75% 25% 0,11 3,25
84% 16% 0,10 3,37
90% 10% 0,09 3,45
95% 5% 0,08 3,66
Moments Statistics

Mean 2,93
Sorting 0,49
Skewness -0,12
Kurtosis 1,12
Uniformity Coefficient 1,58

Size Classes and Percentiles
are found by linear interpolation

Kurtosis ($95% - $5%) / (2,44 * ($75% - $25%)) (Folk and Ward 1957)
Skewness ($16%+084% - 2*$50%) / (2*(984%-916%)) + ($5%+$95% - 2*$50%) / (2*($95%-95%)) (Folk and Ward 1957)
Uniformity Coefficient (d60% / d10%) (dgf-Bulletin 1988)

Mean, sorting, skewness and kurtosis are based on
"Amount in sieve". Uniformity coefficient is based on
"Amount passing".

Dster Voldgade 10 1350 Kabenhavn K

Tel.: +45 38 14 20 00 Telefax: +45 38 14 20 50
Email: GEUS @ geus.dk

www.geus.dk
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Gravel ]

Sieve Analysis
Sand

Grain Size Distribution

Geotechnical

Sample Id: LO-VC-12 100-150

Lab. Id: 230531

Projekt Kystdirektoratet

Subject: 0

Date: 07-11-2023

Executed: PS &
Remarks: >1,4mm heraf 0,3g skaller GEUS

Total Weight 96,729 g

Size Fractions Size Classes (DGF-Bulletin 1 1988)
© ° ’E) "E‘» 3 co Weight %
P & 'é’s g 233 Silt and clay (<0,063mm): 5,49
568 Sand, fine (0,063 mm - 0,200 mm): 91,26
mm o] g % % Sand, medium (0,2 mm - 0,6 mm): 2,33
16,00 -4,00 0,00 0,00 100,00 Sand, coarse (0,6 mm - 2 mm): 0,44
8,00 -3,00 0,00 0,00 100,00 Gravel ) ) (> 2 mm): 0,48
4,00 -2,00 0,17 0,17 99,83 Sum: 100,00
2,80 -1,49 0,17 0,17 99,66
2,00 -1,00 0,14 0,14 99,62
1,40 -0,49 0,10 0,10 99,41
1,00 0,00 0,16 0,17 99,25
0,710 0,49 0,09 0,09 99,15 Moments Measures (Folk and Wards)
0,500 1,00 0,15 0,15 99,00 Percentile Percentile
0,355 1,49 0,23 0,23 98,77 Amount in sieve  Amount passing d(mm) L]
0,250 2,00 0,61 0,63 98,14 5% 95% 0,18 2,49
0,180 2,47 1,88 1,95 96,19 16% 84% 0,16 2,62
0,125 3,00 38,32 39,62 56,57 25% 75% 0,15 2,73
0,090 3,47 41,89 43,31 13,26 40% 60% 0,13 2,95
0,075 3,74 5,78 5,98 7,28 Median 50% 50% 0,12 3,06
0,063 3,99 1,74 1,80 5,49 75% 25% 0,10 3,33
<0,063 >3,99 5,31 5,49 0,00 84% 16% 0,09 3,44
90% 10% 0,08 3,61
95% 5% 0 memeeee e
Moments Statistics
Mean 3,04
Soting e
Skewness e
Kurtosis s
Uniformity Coefficient 1,59
The ana(lysis is executed according to DS 405.9 Size Classes and Percentiles
extended by sieves to the Y2 phi scale are found by linear interpolation
Formulas

Mean ($p16%+984%+¢50%) / 3 (Folk and Ward 1957)

Sorting ($84%-916%) / 4 + (¢$95%-95%) / 6,6 (Fotk and Ward 1957)

Kurtosis ($95% - $5%) / (2,44 * (¢75% - $25%)) (Folk and Ward 1957)

Skewness ($16%+084% - 2*950%) / (2*(084%-016%)) + (05%+$95% - 2*050%) / (2*(95%-$5%)) (Folk and Ward 1957)
Uniformity Coefficient (d60% / d10%) (dgf-Bulletin 1988)

X . Oster Voldgade 10 1350 Kaebenhavn K
Mean, sorting, skewness and kurtosis are based on Tel.: +45 38 14 20 00 Telefax: +45 38 14 20 50

“Amount in sieve". Uniformity coefficient is based on Email: GEUS @geus.dk
“*Amount passing”. www.geus.dk
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Sieve Analysis

Gravel |

Sand

Grain Size Distribution

Geotechnical

Sample Id:

Lab. Id:

Projekt

Subject:
Date:

Executed:

Remarks:

LO-VC-12 190-225
230532
Kystdirektoratet

0

07-11-2023

PS

Total Weight 94,928 g

Size Fractions

GEUS

Size Classes (DGF-Bulletin 1 1988)

Size

mm
16,00
8,00
4,00
2,80
2,00
1,40
1,00
0,710
0,500
0,355
0,250
0,180
0,125
0,090
0,075
0,063
< 0,063

The analysis is executed according to DS 405.9

Size

=

-4,00
-3,00
-2,00
-1,49
-1,00
-0,49
0,00
0,49
1,00
1,49
2,00
2,47
3,00
3,47
3,74
3,99
> 3,99

5 5
(] ()]
2 =
9 %
0,00 0,00
0,00 0,00
0,00 0,00
0,00 0,00
0,00 0,00
000 0,00
0,01 0,01
0,01 0,01
0,03 0,03
082 0,86
1633 17,20
3456 36,41
19,08 20,10
16,16 17,03
442 4,66
1,01 1,07
249 2,62

extended by sieves to the ¥2 phi scale

Formulas

Cumulated
amount
passing

ES

100,00
100,00
100,00
100,00
100,00
100,00
99,99
99,98
99,95
99,08
81,88
45,48
25,38
8,35
3,69
2,62
0,00

Weight %
Silt and clay (< 0,063 mm): 2,62
Sand, fine (0,063 mm - 0,200 mm): 53,26
Sand, medium (0,2mm - 0,6 mm): 44,08
Sand, coarse (0,6 mm - 2 mm): 0,04
Gravel (> 2 mm): 0,00
Sum: 100,00

Moments Measures (Folk and Wards)

Mean ($16%+¢84%+9$50%) / 3 (Folk and Ward 1957)

Sorting (¢84%-916%) / 4 + (095%-45%) / 6,6 (Folk and Ward 1957)

Percentile Percentile

Amount in sieve  Amount passing d(mm) ()
5% 95% 0,33 1,60
16% 84% 0,26 1,93
25% 75% 0,24 2,08
40% 60% 0,21 2,27
Median 50% 50% 0,19 2,41
75% 25% 0,12 3,01
84% 16% 0,11 3,24
90% 10% 0,09 3,42
95% 5% 0,08 3,66
Moments Statistics

Mean 2,52
Sorting 0,64
Skewness 0,24
Kurtosis 0,91
Uniformity Coefficient 2,23

Size Classes and Percentiles
are found by linear interpolation

Kurtosis ($95% - $5%) / (2,44 * ($75% - $25%)) (Folk and Ward 1957)
Skewness (016%+¢84% - 2*$50%) / (2*(¢84%-016%)) + ($5%+$95% - 2*$50%) / (2*($95%-95%)) (Folk and Ward 1957)
Uniformity Coefficient (d60% / d10%) (dgf-Bulletin 1988)

Mean, sorting, skewness and kurtosis are based on
“Amount in sieve". Uniformity coefficient is based on
“Amount passing".

Oster Voldgade 10 1350 Kebenhavn K

Tel.: +45 38 14 20 00 Telefax: +45 38 14 20 50

Email: GEUS @geus.dk
www.geus.dk
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Sieve Analysis

Gravel J

Sand

Grain Size Distribution

Geotechnical

Sample Id: LO-VC-13 0-50
Lab. Id: 230533
Projekt Kystdirektoratet
Subject: 0
Date: 07-11-2023
Executed: PS i
Remarks: GEUS
Total Weight 106,711 g
Size Fractions Size Classes (DGF-Bulletin 1 1988)
@ 0 _*g) _‘g 3 co . Weight %
o & %‘; 'g é é % Silt and clay (< 0,063 mm): 0,91
3 8 Sand, fine (0,063 mm - 0,200 mm): 21,44
mm 1] 9 % % Sand, medium (0.2mm - 0,6 mm): 74,22
16,00 -4,00 0,00 0,00 100,00 Sand, coarse (0,6 mm - 2 mm): 2,58
8,00  -3,00 0,00 0,00 100,00 Gravel (>2mm): 0,85
4,00 -2,00 0,43 0,40 99,60 Sum: 100,00
2,80 -1,49 0,32 0,30 99,30
2,00 -1,00 0,16 0,15 99,15
1,40 -0,49 0,17 0,16 98,99
1,00 0,00 0,24 0,23 98,76
0,710 0,49 0,70 0,66 98,10 Moments Measures (Folk and Wards)
0,500 1,00 3,12 2,93 95,18 Percentile Percentile
0,355 1,49 15,51 14,54 80,64 Amount in sieve  Amount passing d(mm) (]
0,250 2,00 39,41 36,93 43,70 5% 95% 0,50 1,01
0,180 2,47 31,90 29,90 13,81 16% 84% 0,39 1,36
0,125 3,00 11,42 10,70 3,10 25% 75% 0,34 1,56
0,090 3,47 1,96 1,83 1,27 40% 60% 0,30 1,75
0,075 3,74 0,29 0,27 1,00 Median 50% 50% 0,27 1,90
0,063 3,99 0,10 0,09 0,91 75% 25% 0,21 2,28
< 0,063 > 3,99 0,97 0,91 0,00 84% 16% 0,19 2,43
90% 10% 0,16 2,64
95% 5% 0,13 2,89
Moments Statistics
Mean 1,90
Sorting 0,55
Skewness 0,02
Kurtosis - 1,08
Uniformity Coefficient 1,85

The analysis is executed according to DS 405.9

extended by sieves to the %2 phi scale

Formulas

Mean ($16%+¢84%+¢50%) / 3 (Folk and Ward 1957)

Sorting (¢84%-¢16%) / 4 + ($95%-¢5%) / 6,6 (Folk and Ward 1957)

Size Classes and Percentiles
are found by linear interpolation

Kurtosis ($95% - $5%) / (2,44 * ($75% - $25%)) (Folk and Ward 1957)
Skewness ($16%+¢84% - 2*$50%) / (2*($84%-$16%)) + ($5%+995% - 2*$50%) / (2*($95%-¢5%)) (Folk and Ward 1957)
Uniformity Coefficient (d60% / d10%) (dgf-Bulletin 1988)

Mean, sorting, skewness and kurtosis are based on
"Amount in sieve". Uniformity coefficient is based on

"Amount passing".

Dster Voldgade 10 1350 Kebenhavn K

Tel.: +45 38 14 20 00 Telefax: +45 38 14 20 50

Email: GEUS@geus.dk
www.geus.dk
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Gravel |

Sieve Analysis
Sand

Grain Size Distribution

Geotechnical

Sample Id: LO-VC-13 100-150

Lab. Id: 230534

Projekt Kystdirektoratet

Subject: 0

Date: 07-11-2023

Executed: PS dr
Remarks: >2,8mm bestar af skaller G EU S

Total Weight 101,942 ¢

Size Fractions Size Classes (DGF-Bulletin 1 1988)
° ° g % 3 co . Weight %
& & (7] @ 334 Silt and clay (<0,063mm): 1,21
= = § £ Sand, fine (0,063 mm - 0,200 mm): 27,90
mm ) g % % Sand, medium (0,2 mm-0,6 mm): 69,17
16,00 -4,00 0,00 0,00 100,00 Sand, coarse (0,6 mm - 2 mm): 1,70
8,00 -3,00 0,00 0,00 100,00 Gravel (> 2 mm): 0,02
4,00 -2,00 0,00 0,00 100,00 Sum: 100,00
2,80 -1,49 0,02 0,02 99,98
2,00 -1,00 0,00 0,00 99,98
1,40 -0,49 0,13 0,13 99,85
1,00 0,00 0,20 0,20 99,65
0,710 0,49 0,38 0,37 99,28 Moments Measures (Folk and Wards)
0,500 1,00 1,95 1,91 97,36 Percentile Percentile
0,355 1,49 10,17 9,98 87,39 Amount in sieve  Amount passing d(mm) P
0,250 2,00 25,52 25,04 62,35 5% 95% 0,47 1,10
0,180 2,47 47,45 46,55 15,81 16% 84% 0,34 1,55
0,125 3,00 10,24 10,04 5,76 25% 75% 0,30 1,72
0,090 3,47 3,77 3,70 2,06 40% 60% 0,25 2,02
0,075 3,74 0,70 0,68 1,37 Median 50% 50% 0,23 2,11
0,063 3,99 0,17 0,17 1,21 75% 25% 0,19 2,37
<0,063 >3,99 1,23 1,21 0,00 84% 16% 0,18 2,47
90% 10% 0,15 2,75
95% 5% 0,12 3,09

Moments Statistics

Mean 2,05
Sorting 0,53
Skewness -0,12
Kurtosis ] B 1,26
Uniformity Coefficient 1,66
The analysis is executed according to DS 405.9 Size Classes and Percentiles
extended by sieves to the %2 phi scale are found by linear interpolation

Formulas

Mean ($16%+¢84%+¢$50%) / 3 (Folk and Ward 1957)

Sorting ($84%-016%) / 4 + ($95%-¢5%) / 6,6 (Folk and Ward 1957)

Kurtosis ($95% - $5%) / (2,44 * (¢#75% - $25%)) (Folk and Ward 1957)

Skewness ($16%+984% - 2*050%) / (2*(084%-916%)) + ($5%+095% - 2*050%) / (2*($95%-95%)) (Folk and Ward 1957)
Uniformity Coefficient (d60% / d10%) (dgf-Bulletin 1988)

. . Oster Voldgade 10 1350 Kabenhavn K
Mean, sorting, skewness and kurtosis are based on Tel.: +45 38 14 20 00 Telefax: +45 38 14 20 50

"Amount in sieve". Uniformity coefficient is based on Email: GEUS @geus.dk
"Amount passing”. www.geus.dk



SsN31ovL
3 (ww) azIS -
@ = = =3 0 =3 =3 0 =] 0 ™ 8
o o (=] o o (=] (o] - [=} wn w [se) AN (=] M~ © -
< S S < S 3 S K B @ « - - S S S S
-~ [+ o] < o (a] -~ - o o (=] o (=] o o o o v
0 L n 1 L NV S I I 1 —L m*l_llllulh lllll |I|.l.|[ 0
Ok T - oL
-\\
]
Ol ! - 02
1
T
0e T+ ! - 0E
/
/
[}
[
n 07T ; - O W
3 ! 2
H [ T
3 05T ! - 05 9
< ! @,
32 ! a
[
09 + ! o9 &
\
\
[
oL + / - 0L
\
[
\
4
08 T+ g - 08
[
1
\\
06 + - 06
00t emcem 0oL
Buissed wunowy palginwng --=----
0S1-001 €1-OA-O71:pI9idwes  UOIINQIIISIQ 9ZIS Ujely) Jueolad Aousnbaly —=




Gravel |

| |

Sieve Analysis

Sand

Grain Size Distribution

Geotechnical

Sample Id: LO-VC-14 0-50

Lab. Id: 230535

Projekt Kystdirektoratet

Subject: 0

Date: 07-11-2023

Executed: PS oy
Remarks: >1,4mm heraf 0,2g skaller G EUS

Total Weight 98,212¢g

Size Fractions Size Classes (DGF-Bulletin 1 1988)
® © _g _‘s-‘) 3 co Weight %
-(',l‘) c% g g 5 3-§ Silt and clay (< 0,063 mm): 1,16
§ Es Sand, fine (0,063 mm - 0,200 mm): 18,90
mm (0] g % % Sand, medium (0,2mm-0,6 mm). 76,77
16,00 -4,00 0,00 0,00 100,00 Sand, coarse (0,6 mm - 2 mm): 2,94
8,00 -3,00 0,00 0,00 100,00 Gravel (> 2 mm): 0,22
4,00 -2,00 0,03 0,03 99,97 Sum: 100,00
2,80 -1,49 0,15 0,15 99,81
2,00 -1,00 0,04 0,04 99,78
1,40 -0,49 0,09 0,09 99,68
1,00 0,00 0,21 0,21 99,48
0,710 0,49 0,49 0,50 98,98 Moments Measures (Folk and Wards)
0,500 1,00 4,02 4,09 94,89 Percentile Percentile
0,355 1,49 16,85 17,15 77,73 Amount in sieve  Amount passing d(mm) [0}
0,250 2,00 38,61 39,32 38,42 5% 95% 0,51 0,98
0,180 2,47 25,23 25,69 12,73 16% 84% 0,41 1,29
0,125 3,00 8,35 8,50 4,22 25% 75% 0,35 1,52
0,090 3,47 2,30 2,34 1,88 40% 60% 0,31 1,70
0,075 3,74 0,54 0,55 1,33 Median 50% 50% 0,28 1,83
0,063 3,99 0,16 0,16 1,16 75% 25% 0,21 2,23
<0,063 >3,99 1,14 1,16 0,00 84% 16% 0,19 2,40
90% 10% 0,16 2,62
95% 5% 0,13 2,94
Moments Statistics
Mean 1,84
Sorting 0,57
Skewness 0,08
Kurtosis - 1,14
Uniformity Coefficient 1,89
The analysis is executed according to DS 405.9 Size Classes and Percentiles
extended by sieves to the ¥ phi scale are found by linear interpolation
Formulas

Mean ($p16%+¢84%+9$50%) / 3 (Folk and Ward 1957)

Sorting ($84%-016%) / 4 + ($95%-¢5%) / 6,6 (Folk and Ward 1957)

Kurtosis ($95% - $5%) / (2,44 * ($75% - $25%)) (Folk and Ward 1957)

Skewness (016%+984% - 2*050%) / (2*(084%-016%)) + ($5%+$95% - 2*050%) / (2*(095%-05%)) (Folk and Ward 1957)
Uniformity Coefficient (d60% / d10%) (dgf-Bulletin 1988)

. . Dster Voldgade 10 1350 Kebenhavn K
Mean, sorting, skewness and kurtosis are based on Tel.: +45 38 14 20 00 Telefax: +45 38 14 20 50

"Amount in sieve®. Uniformity coefficient is based on Email: GEUS@geus.dk
“Amount passing”. www.geus.dk
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Sieve Analysis

Gravel |

Sand

Grain Size Distribution

Geotechnical

Sample Id: LO-VC-14 100-150
Lab. Id: 230536
Projekt Kystdirektoratet
Subject: 0
Date: 07-11-2023
Executed: PS &
Remarks: GEUS
Total Weight 93,9999
Size Fractions Size Classes (DGF-Bulletin 1 1988)
@ @ % jg, 3 e . Weight %
P B g g § éﬁ Silt and clay (< 0,063 mm): 1,48
3 8 Sand, fine (0,063 mm - 0,200 mm): 40,36
mm ) g % % Sand, medium (0,2 mm - 0,6 mm): 57,58
16,00 -4,00 0,00 0,00 100,00 Sand, coarse (0,6 mm - 2 mm): 0,58
8,00 -3,00 0,00 0,00 100,00 Gravel ~ (>2mm): 0,00
4,00 -2,00 0,00 0,00 100,00 Sum: 100,00
2,80 -1,49 0,00 0,00 100,00
2,00 -1,00 0,00 0,00 100,00
1,40 -0,49 0,01 0,01 99,99
1,00 0,00 0,04 0,05 99,94
0,710 0,49 0,12 0,13 99,81 Moments Measures (Folk and Wards)
0,500 1,00 0,71 0,76 99,06 Percentile Percentile
0,355 1,49 5,22 5,55 93,50 Amount in sieve  Amount passing d(mm) [
0,250 2,00 23,94 25,47 68,03 5% 95% 0,39 1,34
0,180 2,47 34,47 36,67 31,36 16% 84% 0,32 1,66
0,125 3,00 19,38 20,62 10,74 25% 75% 0,28 1,84
0,090 3,47 7,25 7,72 3,03 40% 60% 0,23 2,09
0,075 3,74 1,04 1,10 1,93 Median 50% 50% 0,22 2,21
0,063 3,99 0,42 0,45 1,48 75% 25% 0,16 2,62
<0,063 >3,99 1,39 1,48 0,00 84% 16% 0,14 2,85
90% 10% 0,12 3,04
95% 5% 0,10 3,34
Moments Statistics
Mean 2,24
Sorting 0,60
Skewness 0,10
Kurtosis - 1,06
Uniformity Coefficient 1,93
The anaclysis is executed according to DS 405.9 Size Classes and Percentiles
extended by sieves to the %2 phi scale are found by linear interpolation
Formulas

Mean (¢16%+¢84%+¢50%) / 3 (Folk and Ward 1957)

Sorting ($84%-$16%) / 4 + ($95%-¢5%) / 6,6 (Folk and Ward 1957)

Kurtosis ($95% - $5%) / (2,44 * ($75% - $25%)) (Folk and Ward 1957)

Skewness ($16%+984% - 2*$50%) / (2*($84%-$16%)) + ($5%+§95% - 2*$50%) / (2*($95%-95%)) (Folk and Ward 1957)
Uniformity Coefficient (d60% / d10%) (dgf-Bulletin 1988)

Mean, sorting, skewness and kurtosis are based on

Dster Voldgade 10 1350 Kebenhavn K
Tel.: +45 38 14 20 00 Telefax: +45 38 14 20 50

"Amount in sieve®. Uniformity coefficient is based on Email: GEUS @geus.dk

"Amount passing".

www.geus.dk
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Sieve Analysis

Gravel |

Sand

Grain Size Distribution

Geotechnical

Sample Id: LO-CV-14 180-220
Lab. id: 230537

Projekt Kystdirektoratet
Subject: 0

Date: 07-11-2023
Executed: PS

Remarks:

>1,4mm bestar af skaller

Total Weight 95,996 g

Size Fractions

GEUS

Size Classes (DGF-Bulletin 1 1988)

g 8 &5 & B

(73] » o o 3

= = E

mm D g % ©

16,00  -4,00 000 0,00 1

800  -3,00 000 0,00 1
400 2,00 004 004
280  -1,49 004 004
2,00  -1,00 006 006
1,40 -0,49 008 0,09
1,00 0,00 012 013
0710 0,49 019 0,19
0500 1,00 065 067
0355 1,49 408 425
0250 2,00 11,89 12,38
0180 2,47 2308 24,04
0125 3,00 27,96 29,13
0090 3,47 2020 21,04
0075 3,74 356 8,71
0063 3,99 1,00 1,04
<0,063 >3,99 306 3,19

The analysis is executed according to DS 405.9
extended by sieves to the ¥: phi scale

Formulas

amount
passing

o
S

00,00
00,00
99,96
99,93
99,86
99,78
99,65
99,46
98,79
94,53
82,15
58,11
28,98

7,94

4,23

3,19

0,00

Weight %
Silt and clay (< 0,063 mm): 3,19
Sand, fine (0,063 mm - 0,200 mm): 61,78
Sand, medium (0,2 mm - 0,6 mm): 34,13
Sand, coarse (0,6 mm - 2 mm): 0,76
Gravel (>2mm): 0,14
Sum: 100,00

Moments Measures (Folk and Wards)

Mean ($16%+¢$84%+¢50%) / 3 (Folk and Ward 1957)

Sorting ($84%-016%) / 4 + ($95%-$5%) / 6,6 (Folk and Ward 1957)

Percentile Percentile

Amount in sieve  Amount passing d(mm) L)
5% 95% 0,37 1,43
16% 84% 0,27 1,91
25% 75% 0,23 2,13
40% 60% 0,19 2,43
Median 50% 50% 0,16 2,60
75% 25% 0,12 3,08
84% 16% 0,10 3,27
90% 10% 0,09 3,42
95% 5% 0,08 3,68
Moments Statistics

Mean 2,60
Sorting 0,68
Skewness -0,03
Kurtosis 0,97
Uniformity Coefficient 1,99

Size Classes and Percentiles
are found by linear interpolation

Kurtosis ($95% - $5%) / (2,44 * ($75% - $25%)) (Folk and Ward 1957)
Skewness ($16%+¢84% - 2*¢50%) / (2*($84%-$p16%)) + ($5%+¢95% - 2*$50%) / (2*($95%-95%)) (Folk and Ward 1957)
Uniformity Coefficient (d460% / d10%) (dgf-Bulletin 1988)

Mean, sorting, skewness and kurtosis are based on
"Amount in sieve". Uniformity coefficient is based on
"Amount passing".

Dster Voldgade 10 1350 Kebenhavn K

Tel.: +45 38 14 20 00 Telefax: +45 38 14 20 50
Email: GEUS @geus.dk

www.geus.dk
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Gravel ]

Sieve Analysis
Sand

Grain Size Distribution

Geotechnical

Sample Id: LO-VC-15 0-50

Lab. Id: 230538

Projekt Kystdirektoratet

Subject: 0

Date: 07-11-2023

Executed: PS s
Remarks: >2,8mm bestar af skaller G EU S

Total Weight 98,73 ¢

Size Fractions Size Classes (DGF-Bulletin 1 1988)
© ° % % 3 co Weight %
& & g g 233 Silt and clay (<0,063mm): 1,36
§ £ Sand, fine (0,063 mm - 0,200 mm): 59,34
mm ) g % % Sand, medium (0,2 mm - 0,6 mm): 38,83
16,00 -4,00 0,00 0,00 100,00 Sand, coarse (0,6 mm - 2 mm): 0,46
8,00 -3,00 0,00 0,00 100,00 Gravel (>2mm). 0,02
4,00 -2,00 0,00 0,00 100,00 Sum: 100,00
2,80 -1,49 0,02 0,02 99,98
2,00 -1,00 0,00 0,00 99,98
1,40 -0,49 0,02 0,02 99,96
1,00 0,00 0,07 0,07 99,89
0,710 0,49 0,13 0,13 99,76 Moments Measures (Folk and Wards)
0,500 1,00 0,45 0,46 99,30 Percentile Percentile
0,355 1,49 2,32 2,35 96,95 Amount in sieve  Amount passing d(mm) Lo
0,250 2,00 10,63 10,76 86,19 5% 95% 0,34 1,57
0,180 2,47 35,24 35,69 50,50 16% 84% 0,25 2,02
0,125 3,00 31,29 31,69 18,80 25% 75% 0,23 2,13
0,090 3,47 14,86 15,05 3,75 40% 60% 0,20 2,33
0,075 3,74 1,91 1,93 1,82 Median 50% 50% 0,18 2,48
0,063 3,99 0,46 0,46 1,36 75% 25% 0,14 2,88
<0,063 >3,99 1,34 1,36 0,00 84% 16% 0,12 3,08
90% 10% 0,10 3,26
95% 5% 0,09 3,43
Moments Statistics
Mean 2,563
Sorting 0,54
Skewness 0,08
Kurtosis - ~ 1,02
Uniformity Coefficient 1,90
The analysis is executed according to DS 405.9 Size Classes and Percentiles
extended by sieves to the %2 phi scale are found by linear interpolation
Formulas

Mean (¢16%+¢84%+9$50%) / 3 (Folk and Ward 1957)

Sorting ($84%-$16%) / 4 + ($95%-9$5%) / 6,6 (Folk and Ward 1957)

Kurtosis (¢95% - $5%) / (2,44 * (¢75% - $25%)) (Folk and Ward 1957)

Skewness (§16%+$84% - 2*050%) / (2*(984%-016%)) + ($5%+995% - 2*950%) / (2*(¢95%-95%)) (Folk and Ward 1957)
Uniformity Coefficient (d60% / d10%) (dgf-Bulletin 1988)

. . Oster Voldgade 10 1350 Kebenhavn K
Mean, sorting, skewness and kurtosis are based on Tel.: +45 38 14 20 00 Telefax: +45 38 14 20 50

"Amount in sieve”. Uniformity coefficient is based on Email: GEUS @geus.dk
"Amount passing". www.geus.dk
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Sieve Analysis

Gravel |

Sand

Grain Size Distribution

Geotechnical

Sample Id: LO-VC-15 100-150
Lab. Id: 230539

Projekt Kystdirektoratet
Subject: 0

Date: 07-11-2023
Executed: PS

Remarks:

>2,8mm bestar af skaller

Total Weight 96,481¢g

Size Fractions

GEUS

Size Classes (DGF-Bulletin 1 1988)

s 8 & 5 e

@ @ 2 z 223

8 © O

mm ] g % %
16,00 -4,00 0,00 0,00 100,00
8,00 -3,00 0,00 0,00 100,00
4,00 -2,00 0,00 0,00 100,00
2,80 -1,49 0,02 0,02 99,98
2,00 -1,00 0,00 0,00 99,98
1,40 -0,49 0,02 0,02 99,96
1,00 0,00 0,03 0,03 99,93
0,710 0,49 0,07 0,07 99,86
0,500 1,00 0,21 0,22 99,64
0,355 1,49 1,20 1,24 98,40
0,250 2,00 9,19 9,53 88,87
0,180 2,47 20,49 21,23 67,64
0,125 3,00 42,67 44,22 23,42
0,090 3,47 17,82 18,47 4,95
0,075 3,74 2,30 2,38 2,57
0,063 3,99 0,60 0,62 1,94
<0,063 >3,99 1,88 1,94 0,00

The analysis is executed according to DS 405.9
extended by sieves to the ¥ phi scale

Formulas

Weight %
Silt and clay (< 0,063 mm): 1,94
Sand, fine (0,063 mm - 0,200 mm): 71,76
Sand, medium (0,2 mm - 0,6 mm): 26,04
Sand, coarse (0,6 mm - 2 mm): 0,24
Gravel (> 2 mm): 0,02
Sum: 100,00

Moments Measures (Folk and Wards)

Mean ($16%+$84%+950%) / 3 (Folk and Ward 1957)

Sorting (¢84%-916%) / 4 + ($95%-9$5%) / 6,6 (Folk and Ward 1957)

Percentile Percentile

Amount in sieve  Amount passing d(mm) [
5% 95% 0,32 1,66
16% 84% 0,23 2,10
25% 75% 0,20 2,29
40% 60% 0,17 2,55
Median 50% 50% 0,16 2,66
75% 25% 0,13 2,98
84% 16% 0,11 3,17
90% 10% 0,10 3,33
95% 5% 0,09 3,47
Moments Statistics

Mean 2,64
Sorting 0,54
Skewness -0,08
Kurtosis 1,09
Uniformity Coefficient 1,71

Size Classes and Percentiles
are found by linear interpolation

Kurtosis (¢95% - $5%) / (2,44 * ($75% - $25%)) (Folk and Ward 1957)
Skewness ($16%-+984% - 2*950%) / (2*($84%-016%)) + ($5%+95% - 2*¢50%) / (2*($95%-95%)) (Folk and Ward 1957)
Uniformity Coefficient (d60% / d10%) (dgf-Bulletin 1988)

Mean, sorting, skewness and kurtosis are based on
"Amount in sieve”. Uniformity coefficient is based on
"Amount passing".

Oster Voldgade 10 1350 Kebenhavn K

Tel.: +45 38 14 20 00 Telefax: +45 38 14 20 50
Email: GEUS@geus.dk

www.geus.dk
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Sieve Analysis

Gravel |

Sand

Grain Size Distribution

Geotechnical

Sample Id:

Lab. Id:

Projekt

Subject:
Date:

Executed:
Remarks:

LO-VC-15 200-236

230540

Kystdirektoratet

0
07-11-2023
PS

>1,4mm heraf 0,1g skaller

Total Weight 93,3749

Size Fractions

Size Classes (DGF-Bulietin 1 1988)

GEWUS

Size

mm
16,00
8,00
4,00
2,80
2,00
1,40
1,00
0,710
0,500
0,355
0,250
0,180
0,125
0,090
0,075
0,063
< 0,063

The analysis is executed according to DS 405.9
extended by sieves to the ¥ phi scale

Formulas

Size

o

-4,00
-3,00
-2,00
-1,49
-1,00
-0,49
0,00
0,49
1,00
1,49
2,00
2,47
3,00
3,47
3,74
3,99
> 3,99

Weight

9
0,00
0,00
0,00
0,11
0,07
0,09
0,05
0,09
0,29
2,41
10,54
17,38
36,99
19,51
3,1
0,68
2,04

% B =5 Weight %
g X 3-5 Silt and clay (<0,063mm): 2,18
558 Sand, fine (0,063 mm - 0,200 mm): 69,89
% % Sand, medium (0,2 mm - 0,6 mm): 27,32
0,00 100,00 Sand, coarse (0,6 mm - 2 mm): 0,42
0,00 100,00 Gravel (> 2 mm): 0,19
0,00 100,00 Sum: 100,00
0,12 99,88
0,08 99,81
0,09 99,71
0,06 99,65
0,10 99,55 Moments Measures (Folk and Wards)
0,31 99,24 Percentile Percentile
2,58 96,66 Amount in sieve  Amount passing d(mm) [
11,29 85,37 5% 95% 0,34 1,56
18,62 66,76 16% 84% 0,24 2,03
39,62 27,14 25% 75% 0,21 2,24
20,89 6,25 40% 60% 0,17 2,55
3,33 2,91 Median 50% 50% 0,16 2,67
0,73 2,18 75% 25% 0,12 3,04
2,18 0,00 84% 16% 0,11 3,23
90% 10% 0,10 3,38
95% 5% 0,08 3,57
Moments Statistics
Mean 2,65
Sorting 0,61
Skewness -0,09
Kurtosis - 1,03
Uniformity Coefficient 1,77

Mean (¢p16%+$84%+¢$50%) / 3 (Folk and Ward 1957)

Sorting (¢84%-¢16%) / 4 + ($95%-$5%) / 6,6 (Folk and Ward 1957)
Kurtosis ($95% - $5%) / (2,44 * (¢75% - $25%)) (Folk and Ward 1957)
Skewness ($16%+¢84% - 2*$50%) / (2*($p84%-$p16%)) + ($5%+$95% - 2*$50%) / (2*($95%-$5%)) (Folk and Ward 1957)
Uniformity Coefficient (d60% / d10%) (dgf-Bulletin 1988)

Mean, sorting, skewness and kurtosis are based on
"Amount in sieve”. Uniformity coefficient is based on

"Amount passing".

Size Classes and Percentiles
are found by linear interpolation

www.geus.dk

Oster Voldgade 10 1350 Kebenhavn K
Tel.: +45 38 14 20 00 Telefax: +45 38 14 20 50
Email: GEUS@geus.dk
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Gravel ]

}H

Sieve Analysis
Sand

Grain Size Distribution

Geotechnical

Sample Id: LO-VC-16 0-50

Lab. Id: 230541

Projekt Kystdirektoratet

Subject: 0

Date: 07-11-2023

Executed: PS &
Remarks: >1,4mm heraf 0,2g skaller GEUS

Total Weight 98,455¢g

Size Fractions Size Classes (DGF-Bulletin 1 1988)
° © g % B co Weight %
& & g g 235 Silt and clay (<0,063mm): 0,99
§ Es Sand, fine (0,063 mm - 0,200 mm): 24,97
mm L) g % % Sand, medium (0,2mm-0,6 mm): 71,80
16,00 -4,00 0,00 0,00 100,00 Sand, coarse (0,6 mm - 2 mm): 2,06
8,00 -3,00 0,00 0,00 100,00 Gravel (> 2 mm): 0,18
4,00 -2,00 0,00 0,00 100,00 Sum: 100,00
2,80 -1,49 0,11 0,11 99,89
2,00 -1,00 0,07 0,07 99,82
1,40 -0,49 0,07 0,07 99,75
1,00 0,00 0,14 0,14 99,60
0,710 0,49 0,49 0,50 99,11 Moments Measures (Folk and Wards)
0,500 1,00 2,53 2,57 96,54 Percentile Percentile
0,355 1,49 11,45 11,63 84,91 Amount in sieve  Amount passing d(mm) o
0,250 2,00 34,86 35,41 49,50 5% 95% 0,48 1,06
0,180 2,47 32,45 32,96 16,54 16% 84% 0,35 1,51
0,125 3,00 11,16 11,34 5,21 25% 75% 0,33 1,62
0,090 3,47 3,35 3,41 1,80 40% 60% 0,28 1,83
0,075 3,74 0,53 0,54 1,26 Median 50% 50% 0,25 1,99
0,063 3,99 0,26 0,27 0,99 75% 25% 0,20 2,34
<0,063 >3,99 0,98 0,99 0,00 84% 16% 0,18 2,50
90% 10% 0,15 2,75
95% 5% 0,12 3,02
Moments Statistics
Mean 2,00
Sorting 0,55
Skewness 0,03
Kurtosis 1,12
Uniformity Coefficient 1,90
The analysis is executed according to DS 405.9 Size Classes and Percentiles
extended by sieves to the 2 phi scale are found by linear interpolation
Formulas

Mean (¢16%+¢84%+950%) / 3 (Folk and Ward 1957)

Sorting ($84%-916%) / 4 + ($95%-$5%) / 6,6 (Folk and Ward 1957)

Kurtosis ($95% - $5%) / (2,44 * ($75% - $25%)) (Folk and Ward 1957)

Skewness ($16%+¢84% - 2*950%) / (2*($84%-916%)) + ($5%+995% - 2*$50%) / (2*($95%-¢5%)) (Folk and Ward 1957)
Uniformity Coefficient (d60% / d10%) (dgf-Bulletin 1988)

i i Dster Voldgade 10 1350 Kebenhavn K
Mean, sorting, skewness and kurtosis are based on Tel.: +45 38 14 20 00 Telefax: +45 38 14 20 50

"Amount in sieve”. Uniformity coefficient is based on Email: GEUS@geus.dk
"Amount passing". www.geus.dk
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Sieve Analysis

Gravel ]

Sand

Grain Size Distribution

Geotechnical

Sample Id: LO-VC-16 100-150
Lab. Id: 230542
Projekt Kystdirektoratet
Subject: 0
Date: 07-11-2023
Executed: PS &
Remarks: GEUS
Total Weight 93,611 g
Size Fractions Size Classes (DGF-Bulletin 1 1988)
° ® _S-, % 3 - Weight %
& o 'g g s gé Silt and clay (<0,063mm): 1,41
5s2 Sand, fine (0,063 mm - 0,200 mm): 45,68
mm ] g % % Sand, medium (0,2 mm - 0,6 mm): 52,80
16,00 -4,00 0,00 0,00 100,00 Sand, coarse (0,6 mm - 2 mm): 0,11
8,00 -3,00 0,00 0,00 100,00 Gravel (> 2 mm): 0,00
4,00 -2,00 0,00 0,00 100,00 Sum: 100,00
2,80 -1,49 0,00 0,00 100,00
2,00 -1,00 0,00 0,00 100,00
1,40 -0,49 0,00 0,00 100,00
1,00 0,00 0,01 0,01 99,99
0,710 0,49 0,05 0,05 99,94 Moments Measures (Folk and Wards)
0,500 1,00 0,08 0,08 99,85 Percentile Percentile
0,355 1,49 0,86 0,92 98,94 Amount in sieve  Amount passing d(mm) o
0,250 2,00 14,26 15,23 83,71 5% 95% 0,33 1,61
0,180 2,47 47,99 51,26 32,44 16% 84% 0,25 1,99
0,125 3,00 12,75 13,62 18,82 25% 75% 0,24 2,07
0,090 3,47 13,19 14,09 4,73 40% 60% 0,22 2,20
0,075 3,74 2,30 2,45 2,28 Median 50% 50% 0,20 2,29
0,063 3,99 0,82 0,87 1,41 75% 25% 0,15 2,74
<0,063 >3,99 1,32 1,41 0,00 84% 16% 0,12 3,08
90% 10% 0,10 3,28
95% 5% 0,09 3,46
Moments Statistics
Mean 2,46
Sorting 0,55
Skewness 0,35
Kurtosis B 1,14
Uniformity Coefficient 2,11
The analysis is executed according to DS 405.9 Size Classes and Percentiles
extended by sieves to the Y phi scale are found by linear interpolation
Formulas

Mean (¢16%+¢84%+¢$50%) / 3 (Folk and Ward 1957)

Sorting ($84%-916%) / 4 + ($95%-¢5%) / 6,6 (Folk and Ward 1957)

Kurtosis (¢95% - $5%) / (2,44 * ($75% - $25%)) (Folk and Ward 1957)

Skewness (916%+¢84% - 2*$50%) / (2*($84%-016%)) + ($5%+$p95% - 2*050%) / (2*(¢95%-95%)) (Folk and Ward 1957)
Uniformity Coefficient (d60% / d10%) (dgf-Bulletin 1988)

Mean, sorting, skewness and kurtosis are based on

Oster Voldgade 10 1350 Kebenhavn K
Tel.: +45 38 14 20 00 Telefax: +45 38 14 20 50

"Amount in sieve”. Uniformity coefficient is based on Email: GEUS @geus.dk

"Amount passing".

www.geus.dk
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Grain Size Distribution

Geotechnical

Sample Id: LO-VC-16 185-235

Lab. Id: 230543

Projekt Kystdirektoratet

Subject: 0

Date: 07-11-2023

Executed: PS &
Remarks: >1,4mm heraf 0,3g skaller G EU S

Total Weight 99,103 g

Gravel

Sieve Analysis

Sand

Size Fractions Size Classes (DGF-Bulletin 1 1988)
p @ % % B zo . Weight %
b P g g é ég Silt and clay (< 0,063 mm): 1,14
36 8 Sand, fine (0,063 mm - 0,200 mm): 23,59
mm Lo g % % Sand, medium (0,2 mm-0,6 mm): 72,82
16,00 -4,00 0,00 0,00 100,00 Sand, coarse (0,6 mm - 2 mm): 2,13
8,00 -3,00 0,00 0,00 100,00 Gravel (>2mm): 0,31
4,00 -2,00 0,15 0,15 99,85 Sum: 100,00
2,80 -1,49 0,07 0,07 99,79
2,00 -1,00 0,10 0,10 99,69
1,40 -0,49 0,10 0,10 99,59
1,00 0,00 0,30 0,30 99,28
0,710 0,49 0,41 0,41 98,87 Moments Measures (Folk and Wards)
0,500 1,00 2,50 2,52 96,36 Percentile Percentile
0,355 1,49 12,14 12,25 84,11 Amount in sieve  Amount passing d(mm) [ ]
0,250 2,00 38,17 38,52 45,59 5% 95% 0,48 1,05
0,180 2,47 28,94 29,20 16,39 16% 84% 0,35 1,50
0,125 3,00 8,36 8,44 7,95 25% 75% 0,33 1,60
0,090 3,47 5,38 5,42 2,53 40% 60% 0,29 1,79
0,075 3,74 1,01 1,02 1,51 Median 50% 50% 0,26 1,93
0,063 3,99 0,36 0,37 1,14 75% 25% 0,20 2,32
<0,063 >399 1,13 1,14 0,00 84% 16% 0,18 2,49
90% 10% 0,14 2,85
95% 5% 0,11 3,24
Moments Statistics
Mean 1,97
Sorting 0,58
Skewness 0,16
Kurtosis 1,25
Uniformity Coefficient 2,09
The analysis is executed according to DS 405.9 Size Classes and Percentiles
extended by sieves to the ¥2 phi scale are found by linear interpolation
Formulas

Mean (¢16%+¢84%+950%) / 3 (Folk and Ward 1957)

Sorting ($84%-916%) / 4 + ($95%-¢5%) / 6,6 (Folk and Ward 1957)

Kurtosis (¢95% - $5%) / (2,44 * ($75% - $25%)) (Folk and Ward 1957)

Skewness (¢16%+9084% - 2*¢50%) / (2*(¢84%-916%)) + ($5%+$95% - 2*¢50%) / (2*($95%-95%)) (Folk and Ward 1957)
Uniformity Coefficient (d60% / d10%) (dgf-Bulletin 1988)

i . Oster Voldgade 10 1350 Kabenhavn K
Mean, sorting, skewness and kurtosis are based on Tel.: +45 38 14 20 00 Telefax: +45 38 14 20 50

"Amount in sieve". Uniformity coefficient is based on Email: GEUS @geus.dk
"Amount passing"“. www.geus.dk



sNao
P (ww) azis .
@ o o o 0 o o 0 o 0 ® =
(=] (=] (=] o o (=] o - (=] ) n s3] [aV] [*)] I~ (e} -
%) < A o < < = e 0 ) o L e = < Q. =)
- 2] < [aY} N - -~ o o o o (=] o o (=] (=] \%
o L L 1 1 1 1 — 1 — 1 D L - - 1 1 1 - - - =
oL + - 0L
~\
[
0z + ! - 02
--_
\
og t ;T - 0g
|/
i
n 07T ; - oY W
£ / =
o ! Ry
3 05 1 ; - 05 B
< H o,
2 ! @
09 T / - 09 ®
i
/
/
oL 1 ! - 0L
~~
[}
[
--
08 + ! - 08
J
06 T J/ - 06
\\\
00} -——————— e mnmmmnasesseceosssono oo T =" 00l
Buissed Junowy palejnuwng -------
geg-G81 91-OA-O1:pl eidwes  UOIINQLIISIQ 9ZIS Uleldy) JusdIad Aouenbei4 —y




Gravel ]

Sieve Analysis
Sand

Grain Size Distribution

Geotechnical

Sample Id: LO-VC-16 270-320

Lab. Id: 230544

Projekt Kystdirektoratet

Subject: 0

Date: 07-11-2023

Executed: PS &
Remarks: >1mm bestar af skaller G EUS

Total Weight 92,7599

Size Fractions Size Classes (DGF-Bulletin 1 1988)
@ p _g % 3 zo . Weight %
P P g g é ‘é @ Silt and clay (< 0,063 mm): 5,64
3° 8 Sand, fine (0,063 mm - 0,200 mm): 77,98
mm b g % % Sand, medium (0.2 mm-0,6 mm): 16,18
16,00 -4,00 0,00 0,00 100,00 Sand, coarse (0,6 mm - 2 mm): 0,16
8,00 -3,00 0,00 0,00 100,00 Gravel (> 2 mm): 0,04
4,00 -2,00 0,00 0,00 100,00 Sum: 100,00
2,80 -1,49 0,03 0,04 99,96
2,00 -1,00 0,01 0,01 99,96
1,40 -0,49 0,01 0,01 99,94
1,00 0,00 0,02 0,02 99,93
0,710 0,49 0,03 0,04 99,89 Moments Measures (Folk and Wards)
0,500 1,00 0,16 0,17 99,72 Percentile Percentile
0,355 1,49 0,81 0,87 98,85 Amount in sieve  Amount passing d(mm) L]
0,250 2,00 4,90 5,28 93,56 5% 95% 0,28 1,84
0,180 2,47 12,91 13,92 79,65 16% 84% 0,20 2,31
0,125 3,00 16,26 17,52 62,12 25% 75% 0,17 2,60
0,090 3,47 42,68 46,01 16,11 40% 60% 0,12 3,02
0,075 3,74 6,99 7,53 8,58 Median 50% 50% 0,12 3,11
0,063 3,99 2,73 2,94 5,64 75% 25% 0,10 3,37
<0,063 >3,99 5,23 5,64 0,00 84% 16% 0,09 3,48
90% 10% 0,08 3,68
95% Y
Moments Statistics
Mean 2,97
Soing e
Skewness e
Kurtosis e
Uniformity Coefficient 1,59
The analysis is executed according to DS 405.9 Size Classes and Percentiles
extended by sieves to the ¥z phi scale are found by linear interpolation
Formulas

Mean (¢p16%+¢84%+¢$50%) / 3 (Folk and Ward 1957)

Sorting (¢84%-916%) / 4 + ($95%-¢5%) / 6,6 (Folk and Ward 1957)

Kurtosis ($95% - $5%) / (2,44 * ($75% - $25%)) (Folk and Ward 1957)

Skewness (¢16%+¢84% - 2*¢50%) / (2*($84%-$16%)) + ($5%+$95% - 2*050%) / (2*($95%-95%)) (Folk and Ward 1957)
Uniformity Coefficient (d60% / d10%) (dgf-Bulletin 1988)

. . Oster Voldgade 10 1350 Kebenhavn K
Mean, sorting, skewness and kurtosis are based on Tel.: +45 38 14 20 00 Telefax: +45 38 14 20 50

"Amount in sieve". Uniformity coefficient is based on Email: GEUS @geus.dk
"Amount passing". www.geus.dk
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Gravel |

Sieve Analysis
Sand

Grain Size Distribution

Geotechnical
Sample Id: LO-VC-17 0-50
Lab. Id: 230545
Projekt Kystdirektoratet
Subject: 0
Date: 07-11-2023
Executed: PS oy
Remarks: >1,4mm bestar af skaller GEUS
Total Weight 95,336 g
Size Fractions Size Classes (DGF-Bulletin 1 1988)
g " g % 3 co . Weight %
o & g g § é @ Siit and clay (< 0,063 mm): 4,95
3¢ a8 Sand, fine (0,063 mm - 0,200 mm): 94,12
mm d g % % Sand, medium (0,2 mm - 0,6 mm): 0,62
16,00 -4,00 0,00 0,00 100,00 Sand, coarse (0,6 mm - 2 mm): 0,16
8,00 -3,00 0,00 0,00 100,00 Gravel (> 2 mm): 0,14
4,00 -2,00 0,08 0,08 99,92 Sum: 100,00
2,80 -1,49 0,01 0,01 99,91
2,00 -1,00 0,05 0,05 99,86
1,40 -0,49 0,02 0,02 99,84
1,00 0,00 0,05 0,06 99,78
0,710 0,49 0,05 0,05 99,73 Moments Measures (Folk and Wards)
0,500 1,00 0,06 0,06 99,66 Percentile Percentile
0,355 1,49 0,11 0,12 99,55 Amount in sieve  Amount passing d(mm) b
0,250 2,00 0,21 0,22 99,33 5% 95% 0,17 2,53
0,180 2,47 0,34 0,36 98,97 16% 84% 0,15 2,71
0,125 3,00 28,75 30,16 68,81 25% 75% 0,14 2,88
0,090 3,47 51,86 54,40 14,41 40% 60% 0,12 3,07
0,075 3,74 6,95 7,28 7,12 Median 50% 50% 0,11 3,15
0,063 3,99 2,07 2,18 4,95 75% 25% 0,10 3,37
< 0,063 >3,99 4,72 4,95 0,00 84% 16% 0,09 3,46
90% 10% 0,08 3,63
95% 5% 0,06 3,98
Moments Statistics
Mean 3,11
Sorting 0,41
Skewness -0,01
Kurtosis ) 1,20
Uniformity Coefficient 1,47
The analysis is executed according to DS 405.9 Size Classes and Percentiles
extended by sieves to the %2 phi scale are found by linear interpolation
Formulas

Mean ($p16%+¢84%+$50%) / 3 (Folk and Ward 1957)

Sorting ($84%-016%) / 4 + ($95%-95%) / 6,6 (Folk and Ward 1957)

Kurtosis (¢95% - $5%) / (2,44 * ($75% - $25%)) (Folk and Ward 1957)

Skewness ($16%+¢84% - 2*$50%) / (2*($84%-16%)) + ($5%+$95% - 2*$50%) / (2*($95%-95%)) (Folk and Ward 1957)
Uniformity Coefficient (d60% / d10%) (dgf-Bulletin 1988)

. . Qster Voldgade 10 1350 Kebenhavn K
Mean, sorting, skewness and kurtosis are based on Tel.: +45 38 14 20 00 Telefax: +45 38 14 20 50

"Amount in sieve”. Uniformity coefficient is based on Email: GEUS@geus.dk
"Amount passing". www.geus.dk
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Sieve Analysis

Gravel |

Sand

Grain Size Distribution

Geotechnical

Sample Id: LO-VC-17 100-150
Lab. Id: 230546

Projekt Kystdirektoratet
Subject: 0

Date: 07-11-2023
Executed: PS

Remarks:

>1,4mm heraf skaller 0,2g

Total Weight 93,354 ¢g

Size Fractions

GEUS

Size Classes (DGF-Bulletin 1 1988)

2 2 E
3
mm @ g %

16,00 -4,00 0,00 0,00 1
8,00  -3,00 0,05 0,05
400 -2,00 0,07 0,08
2,80 1,49 0,05 0,05
200 -1,00 0,11 0,11
1,40 -0,49 0,03 0,03
1,00 0,00 0,05 0,06
0,710 0,49 0,03 0,04
0,500 1,00 0,04 0,04
0,355 1,49 0,05 0,06
0,250 2,00 0,11 0,11
0,180 247 0,22 0,23
0,125 3,00 17,91 19,19
0,090 347 57,87 61,99
0,075 3,74 9,3¢ 10,00
0,063 3,99 2,70 2,89
<0,063 >3,99 472 506

The analysis is executed according to DS 405.9
extended by sieves to the ¥ phi scale

Formulas

amount
passing

o
o~

00,00
99,95
99,87
99,82
99,70
99,68
99,62
99,58
99,54
99,48
99,37
99,13
79,95
17,96

7,95

5,06

0,00

Weight %
Silt and clay (< 0,063 mm): 5,06
Sand, fine (0,063 mm - 0,200 mm): 94,14
Sand, medium (0,2 mm - 0,6 mm): 0,36
Sand, coarse (0,6 mm - 2 mm): 0,14
Gravel (>2 mm): 0,30
Sum: 100,00

Moments Measures (Folk and Wards)

Mean ($16%+¢84%+¢$50%) / 3 (Folk and Ward 1957)

Sorting (¢84%-016%) / 4 + ($95%-¢5%) / 6,6 (Folk and Ward 1957)

Percentile Percentile

Amount in siecve  Amount passing d(mm) 0]
5% 95% 0,17 2,57
16% 84% 0,14 2,87
25% 75% 0,12 3,03
40% 60% 0,11 3,14
Median 50% 50% 0,11 3,21
75% 25% 0,09 3,41
84% 16% 0,09 3,52
90% 10% 0,08 3,68
95% 5% e e
Moments Statistics

Mean 3,20
Soting e
Skewness e
Kurtosis e
Uniformity Coefficient 1,46

Size Classes and Percentiles
are found by linear interpolation

Kurtosis ($95% - $5%) / (2,44 * ($75% - $25%)) (Folk and Ward 1957)
Skewness (916%+084% - 2*950%) / (2*($84%-016%)) + (05%+495% - 2*950%) / (2*(095%-$5%)) (Folk and Ward 1957)
Uniformity Coefficient (d60% / d10%) (dgf-Bulletin 1988)

Mean, sorting, skewness and kurtosis are based on
“Amount in sieve®. Uniformity coefficient is based on
“Amount passing".

Oster Voldgade 10 1350 Kebenhavn K

Tel.: +45 38 14 20 00 Telefax: +45 38 14 20 50
Email: GEUS@geus.dk

www.geus.dk
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Gravel ]

Sieve Analysis
Sand

Grain Size Distribution

Geotechnical

Sampile Id: LO-VC-17 200-250

Lab. Id: 230547

Projekt Kystdirektoratet

Subject: 0

Date: 07-11-2023

Executed: PS &
Remarks: >1mm bestar af skaller G E U S

Total Weight 93,347 g

Size Fractions Size Classes (DGF-Bulletin 1 1988)
g @ §, % 3 o . Weight %
P b g g -§ é'ﬁ Silt and clay (< 0,063 mm): 5,39
3e 3 Sand, fine (0,063 mm - 0,200 mm): 94,16
mm [} g % % Sand, medium (0,2 mm - 0,6 mm): 0,32
16,00 -4,00 0,00 0,00 100,00 Sand, coarse (0,6 mm - 2 mm): 0,08
8,00  -3,00 0,00 0,00 100,00 Gravel (> 2 mm): 0,05
4,00 -2,00 0,00 0,00 100,00 Sum: 100,00
2,80 -1,49 0,01 0,01 99,99
2,00 -1,00 0,03 0,03 99,95
1,40 -0,49 0,01 0,01 99,94
1,00 0,00 0,02 0,02 99,92
0,710 0,49 0,03 0,03 99,89 Moments Measures (Folk and Wards)
0,500 1,00 0,03 0,03 99,86 Percentile Percentile
0,355 1,49 0,05 0,05 99,81 Amount in sieve  Amount passing d(mm) (]
0,250 2,00 0,05 0,06 99,75 5% 95% 0,16 2,61
0,180 2,47 0,26 0,28 99,47 16% 84% 0,12 3,00
0,125 3,00 13,79 14,77 84,70 25% 75% 0,12 3,06
0,090 3,47 62,75 67,22 17,48 40% 60% 0,11 3,16
0,075 3,74 8,22 8,80 8,68 Median 50% 50% 0,11 3,23
0,063 3,99 3,07 3,29 5,39 75% 25% 0,09 3,41
<0,063 >3,99 5,03 5,39 0,00 84% 16% 0,09 3,51
90% 10% 0,08 3,69
95% L
Moments Statistics
Mean 3,25
Sorting e
Skewness e
Kurtosis =
Uniformity Coefficient 1,45
The analysis is executed according to DS 405.9 Size Classes and Percentiles
extended by sieves to the %2 phi scale are found by linear interpolation
Formulas

Mean (¢16%+¢84%+¢50%) / 3 (Folk and Ward 1957)

Sorting ($84%-¢16%) / 4 + ($95%-95%) / 6,6 (Folk and Ward 1957)

Kurtosis ($95% - $5%) / (2,44 * ($75% - $25%)) (Folk and Ward 1957)

Skewness (§16%+984% - 2*050%) / (2*(¢84%-916%)) + ($5%+495% - 2*950%) / (2*(095%-05%)) (Folk and Ward 1957)
Uniformity Coefficient (d60% / d10%) (dgf-Bulletin 1988)

. . Oster Voldgade 10 1350 Kgbenhavn K
Mean, sorting, skewness and kurtosis are based on Tel.: +45 38 14 20 00 Telefax: +45 38 14 20 50

"Amount in sieve”. Uniformity coefficient is based on Email: GEUS @geus.dk
"Amount passing". www.geus.dk



Grain Size Distribution sample Id: LO-vC-17 200-250
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Sieve Analysis

Gravel |

Sand

Grain Size Distribution

Geotechnical

Sample Id: LO-VC-17 330-380
Lab. Id: 230548
Projekt Kystdirektoratet
Subject: 0
Date: 07-11-2023
Executed: PS dr
Remarks: >2,8mm bestar af skaller GEUS
Total Weight 93,752 ¢
Size Fractions Size Classes (DGF-Bulletin 1 1988)
9 g % 'S’ %‘E o . Weight %
P B g g E ég Silt and. clay (< 0,063 mm): 25,82
3e 8 Sand, fine (0,063 mm - 0,200 mm): 71,16
mm L g % % Sand, medium (0,2 mm - 0,6 mm): 2,11
16,00 -4,00 0,00 0,00 100,00 Sand, coarse (0,6 mm - 2 mm): 0,70
8,00 -3,00 0,00 0,00 100,00 Gravel (> 2 mm): 0,21
4,00 -2,00 0,00 0,00 100,00 Sum: 100,00
2,80 -1,49 0,03 0,03 99,97
2,00 -1,00 0,17 0,18 99,79
1,40 -0,49 0,13 0,14 99,65
1,00 0,00 0,10 0,10 99,55
0,710 0,49 0,20 0,21 99,33 Moments Measures (Folk and Wards)
0,500 1,00 0,44 0,47 98,87 Percentile Percentile
0,355 1,49 0,71 0,76 98,10 Amount in sieve  Amount passing d(mm) (]
0,250 2,00 0,67 0,72 97,39 5% 95% 0,16 2,68
0,180 2,47 0,54 0,58 96,81 16% 84% 0,11 3,14
0,125 3,00 3,94 4,20 92,61 25% 75% 0,10 3,29
0,090 3,47 25,18 26,86 65,75 40% 60% 0,09 3,54
0,075 3,74 19,21 20,48 45,27 Median 50% 50% 0,08 3,67
0,063 3,99 18,24 19,45 25,82 75% 25% e e
< 0,063 > 3,99 24,21 25,82 0,00 84% 16% 0 e e
90% 10% e e
95% 5% 0 emeeeee -
Moments Statistics
Mean 3,40
Soring e
Skewness e
Kutosis e
Uniformity Coefficient e

The ana(l}lsis is executed according to DS 405.9
extended by sieves to the ' phi scale

Formulas

Mean ($16%+¢84%+9$50%) / 3 (Folk and Ward 1957)

Sorting ($84%-¢16%) / 4 + ($95%-¢5%) / 6,6 (Folk and Ward 1957)

Size Classes and Percentiles
are found by linear interpolation

Kurtosis ($95% - $5%) / (2,44 * ($75% - $25%)) (Folk and Ward 1957)
Skewness ($16%+084% - 2*950%) / (2*(984%-(16%)) + (95%+$95% - 2*050%) / (2*($95%-95%)) (Folk and Ward 1957)
Uniformity Coefficient (d60% / d10%) (dgf-Bulletin 1988)

Mean, sorting, skewness and kurtosis are based on
"Amount in sieve". Uniformity coefficient is based on
"Amount passing".

Oster Voldgade 10 1350 Kebenhavn K

Tel.: +45 38 14 20 00 Telefax: +45 38 14 20 50
Email: GEUS@geus.dk

www.geus.dk
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Sieve Analysis

Gravel ]

Sand

Grain Size Distribution

Geotechnical

Sample Id: LO-VC-17 430-480
Lab. Id: 230549

Projekt Kystdirektoratet
Subject: 0

Date: 07-11-2023
Executed: PS

Remarks:

Total Weight 94,322¢g

Size Fractions

GEUS

Size Classes (DGF-Bulletin 1 1988)

g 8 5 5 B
8
mm [ g %
16,00  -4,00 000 0,00 1
800  -3,00 000 0,00 1
4,00 -2,00 000 0,00 1
280 1,49 0,00 0,00 1
2,00 -1,00 0,00 0,00 1
1,40 0,49 000 0,00 1
1,00 0,00 000 0,00 1
0710 0,49 001 0,01
0500 1,00 001 0,01
0356 1,49 002 0,02
0250 2,00 008 0,08
0180 2,47 007 0,07
0125 3,00 1,52 1,61
0,090 3,47 16,46 17,45
0075 3,74 11,18 11,85
0,063 3,99 2062 21,86
<0,063 >399 4436 47,03

The analysis is executed according to DS 405.9
extended by sieves to the %2 phi scale

Formulas

amount
passing

o
o

00,00
00,00
00,00
00,00
00,00
00,00
00,00
99,99
99,98
99,96
99,87
99,81
98,20
80,75
68,89
47,03

0,00

Weight %
Siit and clay (< 0,063 mm): 47,03
Sand, fine (0,063 mm - 0,200 mm): 52,79
Sand, medium (0,2 mm - 0,6 mm): 0,16
Sand, coarse (0,6 mm - 2 mm): 0,01
Gravel (> 2 mm): 0,00
Sum: 100,00

Moments Measures (Folk and Wards)

Mean ($16%+$84%+$50%) / 3 (Folk and Ward 1957)

Sorting (¢84%-016%) / 4 + ($95%-05%) / 6,6 (Folk and Ward 1957)

Percentile Percentile

Amount in sieve  Amount passing d(mm) [}
5% 95% 0,12 3,08
16% 84% 0,10 3,37
25% 75% 0,08 3,60
40% 60% 0,07 3,83
Median 50% 50% 0,06 3,95
75% 25% e e
84% 16% 0 e e
90% 10% e e
95% 5% e e
Moments Statistics

Mean 3,66
Sortng e
Skewness  eeeee
Kurtosis e
Uniformity Coefficient ~  ceeeeee

Size Classes and Percentiles
are found by linear interpolation

Kurtosis ($95% - ¢$5%) / (2,44 * ($75% - $25%)) (Folk and Ward 1957)
Skewness ($16%+484% - 2*050%) / (2*($84%-016%)) + ($5%+$95% - 2*050%) / (2*($95%-$5%)) (Folk and Ward 1957)
Uniformity Coefficient (d60% / d10%) (dgf-Bulletin 1988)

Mean, sorting, skewness and kurtosis are based on
"Amount in sieve”. Uniformity coefficient is based on
"Amount passing".

Dster Voldgade 10 1350 Kebenhavn K

Tel.: +45 38 14 20 00 Telefax: +45 38 14 20 50
Email: GEUS@geus.dk

www.geus.dk
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Sieve Analysis

Gravel |

Sand

Grain Size Distribution

Geotechnical

Sample Id:

Lab. Id:
Projekt
Subject:

Date:

Executed:
Remarks:

LO-VC-18 0-50
230550
Kystdirektoratet
0

07-11-2023

PS

>1,4mm heraf 0,2g skaller

Total Weight 94,476 g

Size Fractions

GEUS

Size Classes (DGF-Bulletin 1 1988)

Size

mm
16,00
8,00
4,00
2,80
2,00
1,40
1,00
0,710
0,500
0,355
0,250
0,180
0,125
0,090
0,075
0,063
< 0,063

The analysis is executed according to DS 405.9

Size

P
-4,00
-3,00
-2,00
-1,49
-1,00
-0,49

0,00
0,49
1,00
1,49
2,00
2,47
3,00
3,47
3,74
3,99

> 3,99

5 5
2 g
g %
0,00 0,00
0,00 0,00
0,16 0,17
0,02 0,03
0,04 0,04
0,04 0,05
0,04 0,04
0,16 0,17
0,54 0,57
1,95 2,06
5,05 5,34
13,36 14,14
17,38 18,40
33,58 35,54
7,82 8,28
2,72 2,88
11,61 12,29

extended by sieves to the ¥ phi scale

Formulas

Cumulated
amount
passing

o
o

100,00
100,00
99,83
99,81
99,77
99,72
99,68
99,52
98,95
96,88
91,54
77,40
59,00
23,45
15,17
12,29
0,00

Weight %
Silt and clay (< 0,063 mm): 12,29
Sand, fine (0,063 mm - 0,200 mm): 69,15
Sand, medium 02mm-0,6 mm): 17,78
Sand, coarse (0,6 mm - 2 mm): 0,55
Gravel - (>2mm). 0,23
Sum: 100,00

Moments Measures (Folk and Wards)

Percentile Percentile

Amount in sieve  Amount passing d(mm) <)
5% 95% 0,32 1,65
16% 84% 0,21 2,23
25% 75% 0,17 2,53
40% 60% 0,13 2,97
Median 50% 50% 0,12 3,11
75% 25% 0,09 3,45
84% 16% 0,08 3,71
90% 10% e e
95% 5% e e

Moments Statistics

Mean 3,02
Soring e
Skewness  eeeeee
Kurtosis e

Mean ($16%+984%+950%) / 3 (Folk and Ward 1957)

Sorting ($84%-916%) / 4 + ($95%-95%) / 6,6 (Folk and Ward 1957)

Uniformity Coefficient ~ weeeme

Size Classes and Percentiles
are found by linear interpolation

Kurtosis (¢95% - $5%) / (2,44 * ($75% - $25%)) (Folk and Ward 1957)
Skewness (¢16%+$84% - 2*¢50%) / (2*(¢84%-916%)) + ($5%+995% - 2*$50%) / (2*($95%-$5%)) (Folk and Ward 1957)
Uniformity Coefficient (d160% / d10%) (dgf-Bulletin 1988)

Mean, sorting, skewness and kurtosis are based on
"Amount in sieve”. Uniformity coefficient is based on
"Amount passing".

Oster Voldgade 10 1350 Kabenhavn K

Tel.: +45 38 14 20 00 Telefax: +45 38 14 20 50
Email: GEUS @geus.dk

www.geus.dk
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Sieve Analysis

Gravel |

Sand

Grain Size Distribution

Geotechnical

Sample Id: LO-vC-18 100-150
Lab. Id: 230551

Projekt Kystdirektoratet
Subject: 0

Date: 07-11-2023
Executed: PS

Remarks:

>1,4mm bestar af skaller

Total Weight 95¢g

Size Fractions

GEUS

Size Classes (DGF-Bulletin 1 1988)

= =

mm [+ ] g % ©

16,00 -4,00 0,00 0,00 1

8,00 -3,00 0,00 0,00 1
4,00 -2,00 0,23 0,24
2,80 -1,49 0,02 0,02
2,00 -1,00 0,06 0,07
1,40 -0,49 0,03 0,03
1,00 0,00 0,12 0,12
0,710 0,49 0,19 0,20
0,500 1,00 0,41 0,43
0,355 1,49 0,83 0,87
0,250 2,00 2,10 2,21
0,180 2,47 4,43 4,66
0,125 3,00 15,14 15,93
0,090 3,47 37,59 39,57
0,075 3,74 13,30 14,00
0,063 3,99 4,66 4,90
< 0,063 > 3,99 15,90 16,73

The analysis is executed according to DS 405.9
extended by sieves to the ¥ phi scale

Formulas

amount
32 passing

00,00
00,00
99,76
99,73
99,67
99,63
99,51
99,31
98,88
98,01
95,81
91,156
75,21
35,64
21,64
16,73

0,00

Weight %
Silt and clay (< 0,063 mm): 16,73
Sand, fine (0,063 mm - 0,200 mm): 75,74
Sand, medium (0,2 mm - 0,6 mm): 6,61
Sand, coarse (0,6 mm - 2 mm): 0,58
Gravel _(>2mm): 0,33
Sum: 100,00

Moments Measures (Folk and Wards)

Mean (¢16%+¢84%+950%) / 3 (Folk and Ward 1957)

Sorting ($84%-916%) / 4 + ($95%-95%) / 6,6 (Folk and Ward 1957)

Percentile Percentile

Amount in sieve  Amount passing d(mm) (]
5% 95% 0,24 2,07
16% 84% 0,16 2,69
25% 75% 0,12 3,00
40% 60% 0,11 3,16
Median 50% 50% 0,10 3,28
75% 25% .0,08 3,67
84% 16% e e
90% 10% e e
95% 5% 00 e e
Moments Statistics

Mean 2,99
Sorting e
Skewness e
Kurtosis e

Uniformity Coefficient

Size Classes and Percentiles
are found by linear interpolation

Kurtosis ($95% - $5%) / (2,44 * ($75% - $25%)) (Folk and Ward 1957)
Skewness (§16%+084% - 2*$50%) / (2*($84%-016%)) + ($5%+995% - 2*050%) / (2*(995%-05%)) (Folk and Ward 1957)
Uniformity Coefficient (d60% / d10%) (dgf-Bulletin 1988)

Mean, sorting, skewness and kurtosis are based on
"Amount in sieve". Uniformity coefficient is based on
"Amount passing”.

@ster Voldgade 10 1350 Kebenhavn K

Tel.: +45 38 14 20 00 Telefax: +45 38 14 20 50
Email: GEUS@geus.dk

www.geus.dk
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Gravel |

Sieve Analysis

Sand

Grain Size Distribution

Geotechnical

Sample Id: LO-VC-18 200-250

Lab. Id: 230552

Projekt Kystdirektoratet

Subject: 0

Date: 07-11-2023

Executed: PS dr
Remarks: >1mm bestar af skaller GEUS

Total Weight 94,402¢

Size Fractions Size Classes (DGF-Bulletin 1 1988)
o @ _*S’ E’ %‘E o . ‘Weight %
o B § g E é Z Silt and. clay (< 0,063 mm): 14,72
3%a Sand, fine (0,063 mm - 0,200 mm): 82,34
mm (1] g % % Sand, medium (0,2 mm - 0,6 mm): 1,94
16,00 -4,00 0,00 0,00 100,00 Sand, coarse (0,6 mm - 2 mm): 0,33
8,00 -3,00 0,23 0,24 99,76 Gravel (> 2 mm): 0,67
4,00 -2,00 0,15 0,16 99,60 Sum: 100,00
2,80 -1,49 0,12 0,13 99,47
2,00 -1,00 0,14 0,14 99,33
1,40 -0,49 0,07 0,08 99,25
1,00 0,00 0,09 0,10 99,15
0,710 0,49 0,09 0,10 99,05 Moments Measures (Folk and Wards)
0,500 1,00 0,10 0,10 98,95 Percentile Percentile
0,355 1,49 0,17 0,18 98,77 Amount in sieve  Amount passing d(mm) L]
0,250 2,00 0,50 0,53 98,24 5% 95% 0,17 2,53
0,180 2,47 1,56 1,66 96,58 16% 84% 0,12 3,01
0,125 3,00 11,05 11,71 84,88 25% 75% 0,12 3,08
0,090 3,47 47,80 50,63 34,24 40% 60% 0,11 3,21
0,075 3,74 13,81 14,63 19,62 Median 50% 50% 0,10 3,31
0,063 3,99 4,63 4,90 14,72 75% 25% 0,08 3,63
<0,063 >3,99 13,89 14,72 0,00 84% 16% 0,07 3,92
90% 10% e e
95% 5% e e
Moments Statistics
Mean 3,41
Soring e
Skewness e
Kurtosis B —--eeee
Uniformity Coefficient ~  ceeeeee
The analysis is executed according to DS 405.9 Size Classes and Percentiles
extended by sieves to the 12 phi scale are found by linear interpolation
Formulas

Mean ($16%+¢84%+950%) / 3 (Folk and Ward 1957)

Sorting (¢84%-916%) / 4 + ($95%-¢5%) / 6,6 (Folk and Ward 1957)

Kurtosis ($95% - $5%) / (2,44 * ($75% - $25%)) (Folk and Ward 1957)

Skewness (916%+$84% - 2*$50%) / (2*(¢84%-016%)) + (05%+$95% - 2*¢50%) / (2*($95%-¢5%)) (Folk and Ward 1957)
Uniformity Coefficient (d60% / d10%) (dgf-Bulletin 1988)

. . Oster Voldgade 10 1350 Kebenhavn K
Mean, sorting, skewness and kurtosis are based on Tel.: +45 38 14 20 00 Telefax: +45 38 14 20 50

"Amount in sieve". Uniformity coefficient is based on Email: GEUS @geus.dk
"Amount passing”. www.geus.dk
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Grave! ]

| {

Sieve Analysis
Sand

Grain Size Distribution

Geotechnical

Sample Id: LO-VC-18 300-350

Lab. id: 230553
Projekt Kystdirektoratet
Subject: 0
Date: 07-11-2023
Executed: PS &
Remarks: GEUS
Total Weight 90,992 g
Size Fractions Size Classes (DGF-Bulletin 1 1988)
© © _‘g) % 3 - Weight %
& & g g 83 § Silt and clay (< 0,063 mm): 13,93
568 Sand, fine (0,063 mm - 0,200 mm): 85,09
mm @ g % % Sand, medium (0,2 mm - 0,6 mm): 0,93
16,00 -4,00 0,00 0,00 100,00 Sand, coarse (0,6 mm - 2 mm): 0,04
8,00 -3,00 0,00 0,00 100,00 Gravel (>2mm): 0,01
4,00 -2,00 0,00 0,00 100,00 Sum: 100,00
2,80 -1,49 0,00 0,00 100,00
2,00 -1,00 0,01 0,01 99,99
1,40 -0,49 0,00 0,00 99,99
1,00 0,00 0,01 0,01 99,98
0,710 0,49 0,02 0,02 99,96 Moments Measures (Folk and Wards)
0,500 1,00 0,02 0,03 99,93 Percentile Percentile
0,355 1,49 0,05 0,05 99,88 Amount in sieve  Amount passing d(mm) )
0,250 2,00 0,06 0,07 99,81 5% 95% 0,17 2,56
0,180 2,47 1,01 1,11 98,70 16% 84% 0,14 2,86
0,125 3,00 17,22 18,92 79,78 25% 75% 0,12 3,05
0,090 3,47 35,72 39,26 40,52 40% 60% 0,11 3,22
0,075 3,74 12,48 13,72 26,81 Median 50% 50% 0,10 3,34
0,063 3,99 11,72 12,88 13,93 75% 25% 0,07 3,77
<0,063 >3,99 12,67 13,93 0,00 84% 16% 0,06 3,94
90% 10% 0 e e
95% 5% e eeeeeee
Moments Statistics
Mean 3,38
Sortng e
Skewness e
Kurtosis e
Uniformity Coefficient ~  weeeeee
The ana(lysis is executed according to DS 405.9 Size Classes and Percentiles
extended by sieves to the ¥ phi scale are found by linear interpolation
Formulas

Mean ($p16%+¢84%+¢50%) / 3 (Folk and Ward 1957)

Sorting ($84%-¢16%) / 4 + ($95%-¢5%) / 6,6 (Folk and Ward 1957)

Kurtosis ($95% - $5%) / (2,44 * ($75% - $25%)) (Folk and Ward 1957)

Skewness (016%+084% - 2*¢50%) / (2*(¢84%-016%)) + ($5%+$95% - 2*$50%) / (2*($95%-95%)) (Folk and Ward 1957)
Uniformity Coefficient (d60% / d10%) (dgf-Bulletin 1988)

. X Oster Voldgade 10 1350 Kebenhavn K
Mean, sorting, skewness and kurtosis are based on Tel.: +45 38 14 20 00 Telefax: +45 38 14 20 50

“Amount in sieve". Uniformity coefficient is based on Email: GEUS @geus.dk
"Amount passing"”. www.geus.dk
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Sieve Analysis

Gravel |

Sand

Grain Size Distribution

Geotechnical

Sample Id: LO-VC-18 400-450
Lab. Id: 230554

Projekt Kystdirektoratet
Subject: 0

Date: 07-11-2023
Executed: PS

Remarks:

Total Weight 98,0099

Size Fractions

GEUS

Size Classes (DGF-Bulletin 1 1988)

2 2 £
3

mm o] g %

16,00 -4,00 0,00 0,00 1
8,00 -3,00 0,00 0,00 1
4,00 -2,00 0,00 0,00 1
2,80 -1,49 0,00 0,00 1
2,00 -1,00 0,00 0,00 1
1,40 -0,49 0,00 0,00 1
1,00 0,00 0,00 0,00 1

0,710 0,49 0,01 0,01

0,500 1,00 0,01 0,01

0,355 1,49 0,03 0,03

0,250 2,00 0,24 0,24

0,180 2,47 5,06 517

0,125 3,00 19,24 19,63

0,090 3,47 29,06 29,65

0,075 3,74 11,41 11,65

0,063 3,99 10,10 10,30

<0,063 >3,99 22,84 23,31

The ana(lysis is executed according to DS 405.9
extended by sieves to the %2 phi scale

Formulas

amount
passing

°
S

00,00
00,00
00,00
00,00
00,00
00,00
00,00
99,99
99,98
99,95
99,71
94,54
74,91
45,25
33,61
23,31

0,00

Weight %
Silt and clay (< 0,063 mm): 23,31
Sand, fine (0,063 mm - 0,200 mm): 72,71
Sand, medium (0.2 mm - 0,6 mm): 3,97
Sand, coarse (0,6 mm - 2 mm): 0,01
Gravel (> 2 mm): 0,00
Sum: 100,00

Moments Measures (Folk and Wards)

Mean ($16%+¢84%+950%) / 3 (Folk and Ward 1957)

Sorting ($84%-916%) / 4 + (¢$95%-¢5%) / 6,6 (Folk and Ward 1957)

Percentile Percentile

Amount in sieve  Amount passing d(mm) L
5% 95% 0,19 2,42
16% 84% 0,15 2,73
25% 75% 0,13 3,00
40% 60% 0,11 3,22
Median 50% 50% 0,10 3,39
75% 25% 0,06 3,94
84% 16% 0 e e
90% 10% 0 e e
95% 5% e e
Moments Statistics

Mean 3,06
Sorting e
Skewness e
Kurtosis e

Uniformity Coefficient

Size Classes and Percentiles
are found by linear interpolation

Kurtosis (¢95% - $5%) / (2,44 * (¢75% - $25%)) (Folk and Ward 1957)
Skewness ($16%+984% - 2*950%) / (2*(¢84%-016%)) + (05%+$95% - 2*950%) / (2*($95%-95%)) (Folk and Ward 1957)
Uniformity Coefficient (d60% / d10%) (dgf-Bulletin 1988)

Mean, sorting, skewness and kurtosis are based on
"Amount in sieve". Uniformity coefficient is based on
"Amount passing".

Oster Voldgade 10 1350 Kebenhavn K

Tel.: +45 38 14 20 00 Telefax: +45 38 14 20 50
Email: GEUS@geus.dk

www.geus.dk
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Grain Size Distribution

Geotechnical

Sample Id: LO-VC-19 0-50

Lab. Id: 230555

Projekt Kystdirektoratet

Subject: 0

Date: 07-11-2023

Executed: PS oy
Remarks:

>2mm heraf 0,6g skaller

GEUS

Total Weight 99,13 ¢

Size Fractions Size Classes (DGF-Bulletin 1 1988)

Gravel

Sieve Analysis
Sand

© ° "5, _*g, 3 co Weight %
& P g g g g~§, Silt and clay (<0,063mm): 4,36
§ Es Sand, fine (0,063 mm - 0,200 mm): 87,80
mm o] g % % Sand, medium (0,2 mm - 0,6 mm): 5,87
16,00 -4,00 0,00 0,00 100,00 Sand, coarse (0,6 mm - 2 mm): 1,32
8,00 -3,00 0,27 0,27 99,73 Gravel (>2 mm): 0,65
4,00 -2,00 0,12 0,13 99,61 Sum: 100,00
2,80 -1,49 0,13 0,13 99,47
2,00 -1,00 0,13 0,13 99,35
1,40 -0,49 0,06 0,06 99,29
1,00 0,00 0,34 0,35 98,94
0,710 0,49 0,44 0,44 98,50 Moments Measures (Folk and Wards)
0,500 1,00 0,90 0,91 97,59 Percentile Percentile
0,355 1,49 1,26 1,27 96,32 Amount in sieve  Amount passing d(mm) (]
0,250 2,00 1,95 1,97 94,35 5% 95% 0,28 1,81
0,180 2,47 3,05 3,08 91,28 16% 84% 0,17 2,59
0,125 3,00 29,64 29,90 61,38 25% 75% 0,15 2,74
0,090 3,47 49,40 49,83 11,55 40% 60% 0,12 3,01
0,075 3,74 5,60 5,65 5,89 Median 50% 50% 0,12 3,10
0,063 3,99 1,52 1,53 4,36 75% 25% 0,10 3,33
<0,063 >3,99 4,32 4,36 0,00 84% 16% 0,09 3,42
90% 10% 0,09 3,54
95% 5% 0,07 3,88
Moments Statistics
Mean 3,04
Sorting 0,52
Skewness -0,23
Kurtosis 1,43
Uniformity Coefficient 1,44

Size Classes and Percentiles

The analysis is executed according to DS 405.9 é '
are found by linear interpolation

extended by sieves to the %2 phi scale

Formulas

Mean (¢16%+¢84%+¢50%) / 3 (Folk and Ward 1957)

Sorting (084%-016%) / 4 + (¢95%-$5%) / 6,6 (Folk and Ward 1957)

Kurtosis ($95% - $5%) / (2,44 * ($75% - $25%)) (Folk and Ward 1957)

Skewness (¢16%+084% - 2*$50%) / (2" ($84%-016%)) + ($5%+$95% - 2*950%) / (2*($95%-05%)) (Folk and Ward 1957)
Uniformity Coefficient (d60% / d10%) (dgf-Bulletin 1988)

Dster Voldgade 10 1350 Kebenhavn K

Tel.: +45 38 14 20 00 Telefax: +45 38 14 20 50
Email: GEUS @geus.dk

www.geus.dk

Mean, sorting, skewness and kurtosis are based on
“Amount in sieve". Uniformity coefficient is based on
“Amount passing”.
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Gravel ]

Sieve Analysis
Sand

Grain Size Distribution

Geotechnical

Sample Id: LO-VC-19 100-115

Lab. Id: 230556

Projekt Kystdirektoratet

Subiject: 0

Date: 07-11-2023

Executed: PS &y
Remarks: >1,4mm bestar af skaller G EUS

Total Weight 94,759 g

Size Fractions Size Classes (DGF-Bulletin 1 1988)
@ " % _*g, 3 co . Weight %
o B g g é éﬁ Siit and clay (< 0,063 mm): 3.41
3e 8 Sand, fine (0,063 mm - 0,200 mm): 89,94
mm [} g % % Sand, medium (0,2 mm - 0,6 mm): 6,06
16,00 -4,00 0,00 0,00 100,00 Sand, coarse (0,6 mm - 2 mm): 0,39
8,00  -3,00 0,00 0,00 100,00 Gravel (>2mm): 0,20
4,00 -2,00 0,08 0,09 99,91 Sum: 100,00
2,80 -1,49 0,02 0,02 99,89
2,00 -1,00 0,08 0,09 99,80
1,40 -0,49 0,03 0,03 99,77
1,00 0,00 0,08 0,09 99,68
0,710 0,49 0,14 0,15 99,54 Moments Measures (Folk and Wards)
0,500 1,00 0,22 0,23 99,30 Percentile Percentile
0,355 1,49 0,64 0,68 98,62 Amount in sieve  Amount passing d(mm) [0}
0,250 2,00 1,81 1,91 96,72 5% 95% 0,22 2,16
0,180 2,47 4,47 4,72 92,00 16% 84% 0,16 2,61
0,125 3,00 26,01 27,45 64,55 25% 75% 0,15 2,78
0,090 3,47 50,57 53,37 11,18 40% 60% 0,12 3,03
0,075 3,74 5,84 6,16 5,03 Median 50% 50% 0,12 3,11
0,063 3,99 1,53 1,61 3,41 75% 25% 0,10 3,34
<0,063 >3,99 3,23 3,41 0,00 84% 16% 0,09 3,42
90% 10% 0,09 3,52
95% 5% 0,07 3,74
Moments Statistics
Mean 3,05
Sorting 0,44
Skewness -0,23
Kurtosis _ 1,16
Uniformity Coefficient 1,40
The anaglsis is executed according to DS 405.9 Size Classes and Percentiles
extended by sieves to the ¥ phi scale are found by linear interpolation
Formulas

Mean (¢16%+¢84%+$50%) / 3 (Folk and Ward 1957)

Sorting ($84%-$16%) / 4 + ($95%-95%) / 6,6 (Folk and Ward 1957)

Kurtosis ($95% - $5%) / (2,44 * ($75% - $25%)) (Folk and Ward 1957)

Skewness (¢16%+$84% - 2°¢50%) / (2*(¢84%-916%)) + ($5%+995% - 2*$50%) / (2*($95%-95%)) (Folk and Ward 1957)
Uniformity Coefficient (d60% / d10%) (dgf-Bulletin 1988)

. . Qster Voldgade 10 1350 Kebenhavn K
Mean, sorting, skewness and kurtosis are based on Tel.: +45 38 14 20 00 Telefax: +45 38 14 20 50

*Amount in sieve". Uniformity coefficient is based on Email: GEUS @geus.dk
"Amount passing”. www.geus.dk
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Sieve Analysis

Gravel ]

Sand

Grain Size Distribution

Geotechnical

Sample Id: LO-VC-19 200-240
Lab. id: 230557
Projekt Kystdirektoratet
Subject: 0
Date: 07-11-2023
Executed: PS &
Remarks: >2mm heraf 1,5g skaller GEUS
Total Weight 107,876 g
Size Fractions Size Classes (DGF-Bulletin 1 1988)
© © % % 3 s . Weight %
3 & g g 5 g-§ Silt and clay (<0,063mm): 3,21
§ 8 Sand, fine (0,063 mm - 0,200 mm): 85,56
mm ] g % % Sand, medium (0,2 mm - 0,6 mm): 9,02
16,00  -4,00 1,43 1,32 98,68 Sand, coarse (0,6 mm-2mm): 0,80
8,00 -3,00 0,00 0,00 98,68 Gravel (>2mm): 1,41
4,00 -2,00 0,00 0,00 98,68 Sum: 100,00
280 -1,49 0,06 0,06 98,62
2,00 -1,00 0,04 0,03 98,59
1,40  -0,49 0,15 0,14 98,45
1,00 0,00 0,15 0,14 98,31
0,710 0,49 0,29 0,27 98,04 Moments Measures (Folk and Wards)
0,500 1,00 0,52 0,48 97,56 Percentile Percentile
0,355 1,49 1,22 1,13 96,43 Amount in sieve  Amount passing d(mm) 1]
0,250 2,00 3,55 3,29 93,14 5% 95% 0,31 1,69
0,180 2,47 6,60 6,12 87,02 16% 84% 0,17 2,52
0,125 3,00 29,73 27,55 59,47 25% 75% 0,16 2,68
0,090 3,47 54,71 50,72 8,75 40% 60% 0,13 2,99
0,075 3,74 4,70 4,36 4,39 Median 50%  50% 0,12 3,08
0,063 3,99 1,27 1,18 3,21 75% 25% 0,10 3,30
<0,063 >3,99 3,47 3,21 0,00 84% 16% 0,10 3,40
90% 10% 0,09 3,46
95% 5% 0,08 3,70
Moments Statistics
Mean 3,00
Sorting 0,52
Skewness -0,33
Kurtosis 1,32
Uniformity Coefficient 1,39

The analysis is executed according to DS 405.9
extended by sieves to the ¥ phi scale

Formulas

Mean ($16%+¢84%+$50%) / 3 (Folk and Ward 1957)

Sorting (§84%-016%) / 4 + ($95%-$5%) / 6,6 (Folk and Ward 1957)

Size Classes and Percentiles
are found by linear interpolation

Kurtosis ($95% - ¢5%) / (2,44 * ($75% - $25%)) (Folk and Ward 1957)
Skewness ($16%+084% - 2*050%) / (2*(984%-$16%)) + ($5%+$95% - 2*050%) / (2*(¢95%-05%)) (Folk and Ward 1957)
Uniformity Coefficient (d60% / d10%) (dgf-Bulletin 1988)

Mean, sorting, skewness and kurtosis are based on
"Amount in sieve’. Uniformity coefficient is based on
"Amount passing".

Oster Voldgade 10 1350 Kebenhavn K

Tel.: +45 38 14 20 00 Telefax: +45 38 14 20 50
Email: GEUS@geus.dk

www.geus.dk
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Sieve Analysis

Gravel |

Sand

Grain Size Distribution

Geotechnical

Sample Id: MG-01 350-400
Lab. Id: 230592
Projekt Kystdirektoratet
Subject: 0

Date: 07-11-2023
Executed: PS

Remarks:

>2,8mm bestar af skaller

Total Weight 93,3659

Size Fractions

GEUS

Size Classes (DGF-Bulletin 1 1988)

s 3 5 & e

@ @ 2 z 283

8 [ =%

mm ) g % %
16,00 -4,00 0,00 0,00 100,00
8,00 -3,00 0,00 0,00 100,00
4,00 -2,00 0,00 0,00 100,00
2,80 -1,49 0,02 0,02 99,98
2,00 -1,00 0,08 0,09 99,89
1,40 -0,49 0,12 0,13 99,76
1,00 0,00 0,12 0,13 99,64
0,710 0,49 0,26 0,28 99,36
0,500 1,00 0,78 0,84 98,52
0,355 1,49 1,77 1,89 96,63
0,250 2,00 3,99 4,28 92,35
0,180 2,47 33,36 35,73 56,62
0,125 3,00 37,31 39,96 16,66
0,090 3,47 8,97 9,61 7,05
0,075 3,74 1,24 1,33 5,73
0,063 3,99 0,59 0,63 5,09
< 0,063 > 3,99 4,76 5,09 0,00

The analysis is executed according to DS 405.9
extended by sieves to the %2 phi scale

Formulas

Weight %
Silt and clay (< 0,063 mm): 5,09
Sand, fine (0,063 mm - 0,200 mm): 61,74
Sand, medium (0,2mm - 0,6 mm): 32,09
Sand, coarse (0,6 mm - 2 mm): 0,97
Gravel ) (> 2 mm): 0,11
Sum: 100,00

Moments Measures (Folk and Wards)

Mean ($16%+¢84%+950%) / 3 (Folk and Ward 1957)

Sorting ($84%-016%) / 4 + ($95%-95%) / 6,6 (Folk and Ward 1957)

Percentile Percentile

Amount in sieve  Amount passing d(mm) )
5% 95% 0,31 1,67
16% 84% 0,23 2,10
25% 75% 0,22 2,21
40% 60% 0,19 2,42
Median 50% 50% 0,17 2,55
75% 25% 0,14 2,87
84% 16% 0,12 3,03
90% 10% 0,10 3,31
95% 5% 0 e e
Moments Statistics

Mean 2,56
Soing e
Skewness  eeeeee
Kurtosis e
Uniformity Coefficient 1,85

Size Classes and Percentiles
are found by linear interpolation

Kurtosis ($95% - $5%) / (2,44 * (§75% - $25%)) (Folk and Ward 1957)
Skewness ($16%+484% - 2*950%) / (2*(84%-016%)) + ($5%-+$95% - 2*¢50%) / (2*(¢95%-¢5%)) (Folk and Ward 1957)
Uniformity Coefficient (d60% / d10%) (dgf-Bulletin 1988)

Mean, sorting, skewness and kurtosis are based on
“Amount in sieve". Uniformity coefficient is based on
“Amount passing".

Dster Voldgade 10 1350 Kebenhavn K

Tel.: +45 38 14 20 00 Telefax: +45 38 14 20 50
Email: GEUS @geus.dk

www.geus.dk



sNao
3 (ww) 9zIs .
@ o o o 7o) o o o) o 0 ) =
o o o (=] (=] o (=] - (=] ) Te] . o [«)] P~ © -
S S S % S 3 S s o ) < = = S S S S
- «© < N N - - o o o o o o o o o v
O 1 Il L 1 - - 1 1 — \\\ﬂ o
oL + v oL
~-\
0g + ! =
y
1
o€ + ! =
/
[
[}
m 07T §= - v 3
3 ! =4
3 ! o
3 05t ! - 05 B
(2] ' 1]
< ] -
2 ! @
] R*
09 T ! - 09 ®
H
[
[}
J
0L T ! - 0L
/
[}
s-
08 + ! - 08
/
[
[}
/
06 T / - 06
001 ==ocomo”T a0l
Buissed JUNOWY PaIBINWNG -===cax
00¥-0S€ LO-DOW Pl eldwes  UoOIINQIAISIQ 9ZIS Ulel) Jusasad Aousnbely =




	Efterforskning og kortlægning af sandressourcer i Nordsøen for Kystdirektoratet – Lønstrup og Løkken fase 1A boringsundersøgelse. GEUS Rapport 2024/7
	Indhold
	1. Introduktion
	2. Survey udførelse
	3. Survey resultater
	4. Vurdering af sandkvaliteter
	5. Konklusioner
	6. Referencer
	Appendix A1-A2 Kortbilag
	Appendix B1 Vibrationskerne logs
	Appendix B2 Vibrationskerne fotos
	Appendix B3 Oversigt over vibrationskerne laboratorieanalyser
	Appendix B4 Vibrationskerne sigteanalyseresultater




