Structuurvorming monitoren
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Bodemvormende processen
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Bodem en structuurvorming bij dijken?
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Natuurlijke bodem en structuurvormende
processen
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Extremen structuurvorming: scheuren
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Extremen structuurvorming: verdichting

Dektares wiki noodmaatregelen
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Mogelijke gevolgen van droogte/verdichting

EEEEEEEEEEEEEEEEEEE Tang et al. 2021



Monitoren van structuurvorming

" Aantal voorbeelden vanuit het veld (niet persé dijken), in het lab
kan ook van alles maar is vaak anekdotisch en op kleine schaal.

" Voorbeelden dienen ook voor rondvraag naar monitoring
structuurvorming

" Discussie later vanmiddag
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Monitoring

® Profielkuilonderzoek
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® Penetrometer: Meten van
compactie en draagkracht
bodem

WAGENINGEN

UNIVERSITY & RESEARCH




" Compactie door een
combine harvester
soil van 14.5
Mg/metric ton
gemeten met een
penetrometer van
een geploegd bodem
met silt/leem in
Wisconsin.

u Shaheb, M.R., Venkatesh, R. & Shearer,
S.A. A Review on the Effect of Soil
Compaction and its Management for
Sustainable Crop Production. J. Biosyst.
Eng. 46, 417-439 (2021).
https://doi.org/10.1007/s42853-021-

00117-7
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Invloed van bodemvocht op penetrometer weerstand

Ave. Cone Index (Cl) over 20cm (MPa)
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Kleimineralogie

" Massa % kleimineralen in de lutumfractie (<2 pm; zonder humus en
CaCo0,)

kaoliniet | illiet vermiculiet | smectiet | chloriet
Rivierklei Rijn 5-10 35 -40 10 - 20 10 - 15 5-10
Zeeklei zoet Zuid Holland 5-10 35 -40 10 - 20 10 - 15 5-10
Zeeklei Friesland/Groningen |5 - 10 30 - 40 <5 30 - 40 <5

" Vermiculiet en smectiet zijn zwellende/krimpende kleimineralen

® In Friesland/Groningen is ~35% van de klei
zwellend/krimpend
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STRUCTURE OF
MONTMORILLONITE

MODIFIED FROM GRIM (1962)




Gevolgen krimp door droogte
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Monitoren zwel-krimp

phase 1
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phase 2
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SRON project: regionale waterbalans
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TerraSAR-X data

20090731 - 20090811

Orbit Ascending

Wavelength | 3.1 cm
(9.65 GHz)

Spatial 3m

resolution

Repeat cycle | 11 days
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Phase difference
(rad)

Cumulative phase
difference (rad)
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Electrical resistivity tomography
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Grote schaal
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Temperature (°C)
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C.-%. Tang etal Earth-Science Reviews 216 (2021) 103586
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Table 2
I lI I‘ a IeS State of the Art: | methods developed 1o quantify d crack morphology of soils.

® (L*W*D) (lab,field)
« diameter*thickness (lak)
o LW (field)

<
b) (el l

Camera (lab and feld)

Laser device (lab)

Noray Computed
Tomography {lab)

Ground penetratian radar
(field)

Electrical resistivity
tomography (lab and
field)

15m*1.0m* 0.5 m (Geld)
400 mm * ¥ mm * & mm (lab)

24 cm * 30 cm * 5 mam (lab)
160 mm 160 mm * 5 mm (lab)

244 m * 244 m * 122 m (field)
1189-297 mm * 841-210 mm *
10-20 mm (field)

295 mm * 49 mm * 12 mm (lab)
295mm * 15 mm * 15 mm
(lab)

16 cm * 16 cm * & mm

(lab)

117 mm * 25-5 mm (lab)

100 mm * 5 mm (lab)

B0 mm * 80 mm * 3-20 mm (lab)
180 mm * 210 mm (feld)

525 mm * 820 mm (feld)

430 mm * 430 mm * 25 mm (lab)

9,689 cm * 1.262 cm (lab)

7.2 cm * 108 cm (lab)

9689 cm * 1.262 cm (lab)

80 mm * 40 mm (lab)

405 mm * 40,5 mm * 56 mm (lab)

12 cm * 12 cm (lab)

754 cm * 2om (lab)

50 mm * 100 mm (kab)

1300 mm * 650 mm (feld)

180 mm *180 mm * 30 mm (lab)
29cm *3cm * 2cm (lab)
2ddm * 1.7 dm * 1.6 dm (lah)

100 m * & m (field)
49.5 cm * 49.5 cm * 17.5 em (lab)

Crack intensity factor
Number of cracks, erack width, separation between cracks

Minkowski numbers, Minkowski functions, angles of hifurcation
Number of crack ssgments and intersections, total faverage crack length,
average crack width, number of clods, average area of clods, surface crack
ratin, probahility density functians (FDF), fractal dimensian

Crack area, fractal dimension, crack area mass fractal dimension

‘Surface shrinkage, total crack area, average area of cells, total crack length,
average crack width, length of crack per unit area

Number of cracks, crack-sparing, crack cpening, intercepting angle

urf ck ratio, crack i number of i mumber
of crack ssgment, average length of crack, awverage width of crack, average
area of aggregates, crack intensity factor, prabability distribution of crack
length
Crack intensity factor, density of length of fisure
Tensile strain
Cm:kpnmsiry,n:d( apmuw. crack dexnsity, density of erack polygan,

density, fractal di

area

Area af gap, area of crack, area of settlement

Crack aperture, crack parusity, specific sarface area

Surface elevation, crack depth, crack area, sail volume:

crack sperific parameters {depeh, length, width, and volume)

Crack fraction, dead and branch number, crack depth, maximum crack
velocity, specific wolume

crack aperture distributions, crack porosities, and erack specific surface

Crack whclry,cnd :qgl.: crack width distribution, crack length and
network,

arcas
crack area, crack width, crack depth and crack intersection angles

Soil mazs area, shrink in, crack ratia,
length, number of crack segment
Electrical anisatrapy

ck width, total crack

Apparent electrical resistivity

Apparent electrical resistivity

Apparent electrical resistivity

20 and 30 apparent dlectrical resistivity fiekd
3D apparent electrical resistivity

Petri dish of 10 cm diameter (lab) Electric field
Fiber.aptical sensing (kb 200 cm * % cm * 7 cm (lab) Surface crack ratic
and field) 250 mm * 2% mm * 18 mm (lab} Strain, drying rate
w=42.5% w=373% w=364% w=34.1% w=29.2% w=25.0% w=15.6% Digital lmage Comelation 117 mm * 117 mm * 8 mim (lab)  Strain ekl
(lab) 5.5 cm * 4 cm (lab) Volume strain, local strain
Particle image velocimetry  Restrained ring (G = 133 mm;  Strain field
(b} g
Scanning Electran 20 mm * 20 mm * 20 mm Crack network:
Micrascapy (lah) 12 cmi® 0.5 em Local particle alignment
4mm* 4 mm*2mm Water seasitivity, crack type, clay mineral proportion, dominant clay family
150 mm * 3 mm Micro crack, salt precipitation pattern
600 prm * 600 pm * 2/5/10 am crack spacing, crack density, crack length
300 prm * 300 pm * 2/5/10 am
100 prm * 100 pm * 2/5/10 am
Field abservation Tens of meters wide and up to 30 m  Large desiceation polygons in playas in California, USA

wide polygons
WAGENINGEN ilometer scale Ginnt ceacks on Mars
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A series of distinctive centimeter-
erale reticalate ridoes on Mars

Maximum width; vertex angles



Monitoren
structuurvorming?
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