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THE JOURNEY

Technician

Experience with different
materials, problem solving,

understands method limitations

Senior
Technician

Subject Matter
Expert SME

Capturing and sharing

Data

Power of Data

Performs a test
complying with

the method
Understands principles and

background of a test.
Correlates data and

methods. Difficult materials.
Making sense -interpretation



TECHNICIAN
• Safety

• Methods

• Quality

References: Standards NZ and IANZ



WHAT DOES THE DATA
MEAN?
Water Content

• % of dry mass, therefore a ratio of water to dry
mass

Natural Water
Content (%)Material

~4 - ~8
Gravel (GAP40 or

GAP65)
~6 - ~12Sand

~24 - ~35Silt
~30 – ~50Clay

~45 – ~100+Ash
~200 - ~2500Peat

References: KH Head – Manual of Soil Testing



SENIOR TECHNICIAN
Atterberg limits

References: KH Head – Manual of Soil Testing



SUBJECT MATTER
EXPERT (SME)





SHRINK SWELL INDEX

SCHMIDT HAMMER
TEST

References: NZGS & KH Head – Manual of Soil Testing



BACK TO ATTERBERG
LIMITS

References: KH Head – Manual of Soil Testing



DESCRIPTIONS

• Hand Descriptions Based on Behaviour
• Coarse soils (sands up) – properties are

based on particle size
• Fine soils- (Silts and clays) – properties

based on hand description and atterberg
limits, due to influence of both size and
composition.

• Clay is cohesive and not dilatant
• Silt is dilatant (has a quick behaviour)
• Full descriptions to Field Description of Soil

and Rock, NZGS, December 2005

References: KH Head – Manual of Soil Testing



LABORATORY TESTING
• Advantages
• Can control the test conditions in the

laboratory.
• More accuracy in measurement.

Disadvantages
• Small test sample representing a large

volume.
• Oversize material not accounted for
• Blending homogeneity
• Does not measure macro features, i.e. soil

fabric, structure, discontinuities.
• Sample disturbance inhibits determining

exact field parameters.



COMPACTION TESTS
PUTTING IT ALL
TOGETHER

Optimum Water
Content

(%)

Maximum Dry
Density
(t/m3)

Compaction EffortMaterial

~32  - ~ 36~1.40 - ~1.60Standard CompactionCLAY / silty CLAY

~26 - ~32~1.35 – ~1.55Standard CompactionClayey SILT

~20 - ~22~1.6Standard CompactionSandy SILT

~14 - ~18~1.45 - ~1.60Standard CompactionSAND – well graded

~5.5~2.30Vibrating CompactionGAP 65/GAP 40
Greywacke

~5.0~2.38Vibrating CompactionTNZ M4 Greywacke

~6.5~2.20Vibrating CompactionGAP 65 Greywacke
Poor Quality

~45 - ~60~0.90 - ~1.20Standard CompactionAsh

~70 - ~100~0.70 - ~1.10Standard CompactionPeaty soil

References: KH Head – Manual of Soil Testing



CONTINUOUS DATA



References: UK RRL 1960



DATA



AGS DATA

References: NZGS – AGS Data Transfer



LAB SOFTWARE



References: Google search for an image



References: Google https://hess.copernicus.org/articles/24/2437/2020/



References: Google search for intelligent compaction




