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Overview

• DIGGS Genesis – Pre FHWA Pooled-Fund Efforts

• What is DIGGS?
▫ DIGGS Characteristics

▫ DIGGS Data Model Overview

▫ DIGGS Examples



Background for Geotechnical Data 
Dissemination

1992 NSF/FHWA sponsors the National Geotechnical Experiment Sites.

1996 The ROSRINE project pioneers web dissemination of geotechnical data.

1998 USC Workshop highlights growing need for geotechnical data management and 
exchange.

1999 PEER Lifelines initiates Project 2L01.

2001 Project 2L01 – Held a workshop to assess user needs and build consensus to 
develop a Geotechnical Virtual Data Center (GVDC).

2004 Project 2L02 – Unveiled a pilot GVDC that demonstrated the feasibility of the 
technology.

2005 Project 2L03 – Expanded GVDC capabilities and web tools, using DIGGS

----- FHWA Pooled-Fund Study -----





COSMOS VDC
• Data portal NOT a data repository

• Each data provider maintains data in their own 
database server in a standard schema

• VDC queries data providers to extract metadata that 
is stored in the VDC database (data “harvester”)

• Users access data by querying the VDC metadata, 
select data they desire

• VDC extracts data from data provider servers and 
sends to user in a standardized format



A Geotechnical Virtual Data Center
• COSMOS motivation
▫ Geotechnical data is critical in evaluating strong 

ground motion site response

▫ Why not do the same for geotechnical data as for 
strong motion data?

• Challenge
▫ Most archived geotechnical data is “information” not 

“data”

▫ No enterprise-level centralized database for most 
organizations (with some limited exceptions)

▫ Diverse domain: there has been no standardized way 
of storing/organizing geotechnical data



A Geotechnical Virtual Data Center
• COSMOS GVDC Goals
▫ Develop a standard data dictionary and schema for a 

limited number of common geotechnical data types

▫ How to implement schema, store/query/transfer such 
data?
 A RDBMS?

 All data providers would have to stand up a database server 
that matches the GVDC schema for data harvesting and 
extraction

 Then what format do you give to an end user?

 Answer:



Why XML?
• XML is the de facto standard for internet data transfer
▫ Platform/software independent

▫ Text-based (eg. human readable); self-describing schema

▫ Ubiquitous and open-source tools available for validating, 
querying, processing, displaying, and transforming data



Design Engineer

Private Firms

Geotechnical Virtual 

Data Center

Data Sharing Across Multiple Organizations

CosmosXML

?

http://www.dot.ca.gov/
http://www.usgs.org/
http://www.consrv.ca.gov/






DIGGS-to-KML Tool



Integration of Data Types and Formats



Integration of Data Types and Formats



XML for Software Interoperability

Geo-data

Presentation 

Software

Data Analysis
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Data
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What is DIGGS?
• XML Schema (XSD) plus XML dictionaries defining 

controlled terms and coordinate systems
▫ Normative document

▫ Defines data structure, objects and properties within the 
geotechnical engineering, geology, environmental and 
hydrology domains

▫ Enforces rules for data organization

• Data stored/transferred as XML (structured text) 
instance documents (files) that follow DIGGS schema 
structure



What is DIGGS?
• DIGGS is the extension/replacement for CosmosXML

• DIGGS is a Geography Markup Language (GML) 
application schema
▫ Geologic/geotechnical data is inherently geographic 

data

▫ GML is an international standard (ISO/OGC)

▫ GML has standardized Feature, Geometry data types
▫ Allows for processing by GIS applications

▫ Allows for display and of data over the Internet using web 
map services



What is DIGGS?
• DIGGS defines a structure that describes real-world objects 

and activities and their relations, that define the 
geotechnical/geoenvironmental domain

• DIGGS is extensible
▫ Framework for adding additional sampling features, test procedures 

and measurement results not already included in the standard
▫ Able to reference non-textual data (photos, docs, etc.) as part of the 

transfer

• DIGGS does not specify procedures or reporting 
requirements, but instead is a framework that allows test 
specifications, procedures, etc. to be documented as part of 
the data transfer/storage.

• DIGGS is profilable
▫ Can restrict the schema to enforce business rules for specific use cases



DIGGS Data Model
• A DIGGS instance document consists of a collection of related 

GML features and objects.

• GML Object – a declared XML element with “identity” that is 
described by properties and their values, and derived from a 
base “abstract” GML type
▫ <Road gml:id=“r1”>

 <gml:name>Main St.</gml:name>

 <numLanes>4</numLanes>

 <pavementType>concrete</pavementType>

▫ </Road>

Object instance
Properties

Property values



DIGGS Data Model
• GML Feature – A GML object that also can contain geospatial 

information within its properties .
<Road gml:id=“r1”>

 <gml:name>Main St.</gml:name>

 <numLanes>4</numLanes>

 <pavementType>concrete</pavement>

 <centerLine>

 <gml:LineString srsDimension=“2” srsName=“urn:diggs:def:crs:DIGGS:0.1:4269”>

▫ <gml:posList> -117.394 33.243 -117.307 33.344</gml:posList>

 </gml:LineString>

 </centerLine>

</Road>



What kinds of features and objects are 
in DIGGS?
• The success of DIGGS’ adoption depends on whether its 

structure and content holds/carries the necessary data 
objects (eg data tables) and object properties (“data fields”) 
necessary to serve the use cases of the geotechnical and 
geoenvironmental community NOW and into the future.
▫ Too restrictive – few will be able to use it

▫ Too extensive – too cumbersome to manage

• This is the key issue we are now in the testing phases for:
▫ Phase II – do DIGGS objects and properties adequately model 

geotechnical data?

▫ Phase III – can DIGGS data be readily transformed to/from 
existing geotechnical software and data systems to ensure 
adoption?



Types of DIGGS Features
• Projects

▫ a business activity that produces sampling features, sampling 
activities, samples, and measurements. 

• Sampling Features
▫ Features from which all data, in the form of observations, 

descriptions, and measurements, are obtained

• Sampling Activities
▫ the action taken to obtain or produce a physical sample, 

although the activity itself may not be successful in producing a 
sample

• Samples
▫ a specimen of earth material, liquid or gas that is obtained as a 

result of a sampling activity, for the purpose of testing and/or 
observation



Types of DIGGS Features
• Field Descriptions
▫ Systems of visual/manual descriptions of earth material 

properties from a sampling feature

• Measurements
▫ An act, whose results are estimates of the values of properties of 

the target of investigation. Measurements include lab and in-situ 
test results, and monitoring activities

Metadata Objects

▫ Document Information

▫ Groups

▫ Associated Files

A DIGGS instance can contain any number of these 
objects/features

▫Business Associates

▫Equipment

▫Specifications



Common DIGGS Object Properties

• Attributes
▫ gml:id (NCNAME)

▫ xml:lang (language code)

• Properties
▫ gml:description

▫ status (for QA/QC)

▫ remark
 Remark

 content (string)

 authorRef or author (string)

 remarkDateTime



Common DIGGS Feature Properties

• Adds to Object:

• Properties
▫ associatedFile (reference)

▫ role
 Role

 content (codeType)

 timePerformed (TimeInterval – start, end or duration)

 remark

 businessAssociateRef or businessAssociate (string)

• DIGGS features and objects all build off of these base 
types



Project Properties
• Adds to Base Feature type:

• Properties
▫ References to sampling features, sampling activities, and groups contained 

within the project

▫ Geometry information

 referencePoint, linearExtent, arealExtent

▫ projectDateTimeSpan (TimeInterval – start, end or duration)

▫ location (string)

▫ purpose (codeType)

▫ contract

 Contract

 associatedFile (reference)

 type (codeType)

 clientRef or client (string)

 contractorRef or contractor (string)



What are we investigating?

investigationTarget = “Natural Ground”

Deep Foundation

Earthworks

Ground Water

Indoor Atmosphere

Outdoor Atmosphere

Surface Water



We observe/measure properties of the 
investigation target via a sampling 
feature

Borehole

Face



Current Diggs Sampling Features

1D (modeled by a GML LineString)

• Borehole

• Sounding

• Transect

• Trial Pit (AGS Legacy)

• Well

2D (modeled by a GML Polygon)

• Face

• TrenchWall

0D (modeled by a GML Point)

• Station

Borehole

Face



Sampling Features define the 
geographic and geometric context of 
the data we obtain
• Borehole Geometry
▫ referencePoint (GML point)

 Usually at one end of the borehole path
 Eg. top of hole at land surface, rig table, etc.)

 Represented in 3 dimensions (x, y, z)

 Useful for map view representations

(x1,y1,z1)

<referencePoint>

<PointLocation gml:id="cpt1" srsName="urn:diggs:def:crs:DIGGS:0.1:26911_5703" srsDimension="3">

<gml:pos>387416.665116977 3742645.12297961 6</gml:pos>

</PointLocation>

</referencePoint>



Sampling Features define the 
geographic and geometric context of 
the data we obtain
• Borehole Geometry
▫ centerLine (GML LineString)

 A connected set of vertices that define 
the borehole path

 Represented in 3 dimensions

 A borehole can have more than one 
centerLine property

(x1,y1,z1)

<centerLine>

<LinearExtent gml:id="ls1" srsDimension="3" srsName="urn:diggs:def:crs:DIGGS:0.1:26911_5703">

<gml:posList>387416 3742645 6 387416 3742645 1.44</gml:posList>

</LinearExtent>

</centerLine>

(x1,y1,z2)



Can DIGGS represent inclined or 
deviated boreholes?
• YES!! (it’s all in the gml:posList property)

(x1,y1,z1)

<gml:posList>x1 y1 z1 x1 y1 z2</gml:posList>

(x1,y1,z2)

(x1,y1,z1)

(x2,y2,z2)

<gml:posList>x1 y1 z1 x2 y2 z2</gml:posList>

(x1,y1,z1)

(x3,y3,z3)

(x2,y2,z2)

(x4,y4,z4)

<gml:posList>x1 y1 z1 x2 y2 z2 x3 y3 z3 x4 y4 z4</gml:posList>



• Linear referencing (GML 3.3)

<sampleLocation>

<PointLocation gml:id="pt1-2" srsName="#cptsr1" srsDimension="1">

<gml:pos>5</gml:pos>

</PointLocation>

</sampleLocation>

<sampleLocation>

<LinearExtent gml:id=”le1-2" srsName="#cptsr1" srsDimension="1">

<gml:posList>8 9</gml:posList>

</LinearExtent>

</sampleLocation>

How do we represent the position of 
samples/measurements within a 
borehole? (x1,y1,z1)

(x1,y1,z2)

<linearReferencing>

<LinearSpatialReferenceSystem gml:id="cptsr1">

<gml:identifier codeSpace="urn:x-diggs:def:authority:DIGGSINC">urn:diggs:def:fi:DIGGSINC:cptsr1</gml:identifier>

<glr:linearElement xlink:href="#ls1"/>

<glr:lrm>

<glr:LinearReferencingMethod gml:id="lrcpt1">

<glr:name>chainage</glr:name>

<glr:type>absolute</glr:type>

<glr:units>m</glr:units>

</glr:LinearReferencingMethod>

</glr:lrm>

</LinearSpatialReferenceSystem

</linearReferencing>

Measured

Depth = 5 m

Measured

Depth = 8-9 m



DIGGS Data Model
Samples are collected from sampling features as 

a result of sampling activities. Sampling activities 

can also produce samples by aggregation, 

subsampling or by creating a test standard.

Borehole

5

8

SamplingActivity 

SA-1 from 5-8 ft

SampleProduced SP-1

from 5-6 ft

SampleProduced SP-2

from 6-7 ft

SampleProduced SP-3

from 7-8 ft

Sample S-1

Sample S-2

Sample S-3

SamplingActivity SA-2

Sample S-4

Sample S-5

Sample S-6



DIGGS Data Model
• Sampling Activity Properties

▫ references to source sampling features, projects, samples

▫ activity location

▫ activity type

▫ samples produced

▫ date

▫ environment

▫ sampling equipment and procedures

• Sample Properties

▫ references to source sampling features, projects, sampling activities

▫ classification

▫ container type, medium, matrix, condition

▫ sample dimensions

▫ lithology and component descriptions

▫ chain of custody activities



Field Descriptions hold systems of 
descriptive properties assigned to regions 
of a sampling feature

Borehole

SM

CL

GP

GC

10YR 4/2

7.5YR 4/3

10YR 3/1

5Y 6/3

10YR 6/2

LithologySystem

ColorSystem

StratigraphySystem

ConstituentSystem

DiscontinuitySystem

OrientationSystem

OtherDescriptionSystem

Fill

Alluvium

Briggs

Fm.

TrenchWall



<description>

<LithologyDescription gml:id="l1">

<location>

<LinearExtent gml:id="i1" srsName="#sr123" srsDimension="1">

<gml:posList>0 5</gml:posList>

</LinearExtent>

</location>

<trueBaseObserved>true</trueBaseObserved>

<primaryLithology>

<Lithology gml:id="ll1" diggs:technique="visual">

<gml:description>silty sand with clay; brown, loose, moist</gml:description>

<classificationCode codeSpace="USCS">SM</classificationCode>

<fieldProperties>

<FieldProperties gml:id="dp-3">

<apparentDensity>loose</apparentDensity>

<beddingSpacing>varved</beddingSpacing>

<cementation>medium</cementation>

<consistency>soft</consistency>

<dryStrength>medium</dryStrength>

<moistureCondition>moist</moistureCondition>

<odor>none</odor>

<particleAngularity>subrounded</particleAngularity>

<particleShape>elongated</particleShape>

<particleSize>fine sand to silt</particleSize>

<particleSorting codeSpace="AGI">well-sorted</particleSorting>

<plasticity>medium</plasticity>

<reactionToHCl>violent</reactionToHCl>

<soilStructure>stratified</soilStructure>

<toughness>medium</toughness>

</FieldProperties>

</fieldProperties>

Lithology Descriptions
<constituent>

<Constituent gml:id="llc1">

<codeValue>mica</codeValue>

<abundanceCode>few</abundanceCode

<abundancePercent uom="%">10</abundancePercent>

<distribution>scattered</distribution>

</Constituent>

</constituent>

</Lithology>

</primaryLithology>

<componentLithology>

<ComponentLithology gml:id="sl1" association="interbedded with the

primary lithology">

<lithology>

<Lithology gml:id="l11">

<gml:description>clay</gml:description>

<classificationCode codeSpace="USCS">CL</classificationCode>

</Lithology>

</lithology>

<abundancePercent uom="%">20</abundancePercent>

</ComponentLithology>

</componentLithology>

<baseBoundary>

<Boundary gml:id="b1">

<dipAngle uom="dega">10.2</dipAngle>

<dipDirection uom="dega">230</dipDirection>

<distinctness>sharp</distinctness>

<origin>depositional</origin>

<topography>wavy</topography>

</Boundary>

</baseBoundary>

</LithologyDescription>

</description>



Measurements

• A measurement is an act or event whose results are estimates of 
the values of properties of the target of investigation (eg. natural 
ground).

• Two measurement features in DIGGS

▫ Test – measurements over a spatial domain (lab and in-situ tests)

▫ Monitor – measurements over a temporal domain (monitoring 
activities)

• Both features are structured very similarly and results are reported 
in a self-describing fashion (based on OGC O&M structure) in order 
to support extensibility and the wide range of measurement results 
and procedures in the geotechnical and geoenvironmental
community.

• Measurements do NOT carry RAW or solely procedural data (eg. 
tare weights, machine voltages, container ID’s)



Tests
• Components of a Test Feature

▫ References to project, samplingFeature(s), samples, measurements

▫ Temporal properties (samplingTime, resultTime, validTime) (optional)

▫ Test results (mandatory)

 Spatial domain (location(s) where measurements occur)

 Property descriptions

 Controlled terms that define WHAT is being measured/interpreted (terms held in a standard 
dictionary NOT as elements within the schema)

 Property values

 The reported results – values of the properties described above

▫ Test procedure(s) (optional)

 Metadata about the procedure(s) followed in making the measurements

 Measurements bound directly to the specific procedure and used to obtain the 
reportable results of the test

 Equipment used, calibration dates, specifications followed

• Challenge:
▫ The distinction between reportable test results, intermediate results that lead 

to reported results, and raw data or procedural information is sometimes 
difficult to discern



Monitor

• Components of a Monitor Feature
▫ Readings (1 or more) – each reading is from one response zone

 Response zone location

 Time domain (list of time instants)

 Property descriptions

 Controlled terms that define WHAT is being monitored (terms held in a standard dictionary 
NOT as elements within the schema)

 Property values

 The reported results – values of the properties described above

▫ Sensors (optional)
 Reference point

 Date installed

 Detectors

 Detector location

 Measurand

 Type

 Measurement axis bearing

 Measurement axis inclination



Result Properties
• propertyName

• typeData (eg. string, integer, double etc.)

• propertyClass (controlled term – must be defined in an external dictionary)

• unit of measure

• measurementAxisBearing

• measurementAxisInclination

• nullValue

• context

• sampleFraction (eg. dissolved, total, vapor, etc. – controlled list)

• correctionUsed

• measurementTechnique (eg. measured, assigned, estimated – controlled list)

• reference to detector object

• detection limits

• reportable (boolean)

• qualifiers (name-value pairs)

• curve state (eg. processed, raw, depth adjusted, etc. – controlled list from 
WITSML)



Example – Atterberg Limits
<measurement>

<Test gml:id="atterberg">

<gml:name>Atterberg Limits Test</gml:name>

<role>

<Role>

<rolePerformed>Technician</rolePerformed>

<businessAssociate>RCB</businessAssociate>

</Role>

</role>

<role>

<Role>

<rolePerformed>Computed by</rolePerformed>

<businessAssociate>RCB</businessAssociate>

</Role>

</role>

<role>

<Role>

<rolePerformed>Checked by</rolePerformed>

<businessAssociate>DP</businessAssociate>

</Role>

</role>

<remark>

<Remark>

<content>Liquidity Index = 0.66; PI = 13</content>

</Remark>

</remark>

<investigationTarget>Natural Ground</investigationTarget>

<projectRef xlink:href=#DiggsExample"/>

<relatedSamplingFeatureRef xlink:href=“#DP-2A"/>

<sampleRef xlink:href="#s14"/>

<resultTime>

<TimeInterval gml:id="t3">

<start>2015-12-18</start>

</TimeInterval>

</resultTime>

<outcome>



Example – Atterberg Limits
Test Result Properties

liquid_limit

liquid_limit_oven_dried

liquidity_index

consistency_index

natural_water_content

plastic_limit

plasticity_index

shrinkage_limit

shrinkage_ratio

volumetric_shrinkage

uscs_symbol



<outcome>

<TestResult gml:id="altr1">

<location>

<PointLocation gml:id="pl2" srsDimension="1" srsName="#sr123">

<gml:pos>32</gml:pos>

</PointLocation>

</location>

<results>

<ResultSet>

<parameters>

<PropertyParameters gml:id="pp">

<properties>

<Property index="1" gml:id="p1">

<propertyName>LL</propertyName>

<typeData>integer</typeData>

<propertyClass codeSpace="urn:x-diggs:def:code-list:property">liquid_limit</propertyClass>

</Property>

<Property index="2" gml:id="p2">

<propertyName>PL</propertyName>

<typeData>integer</typeData>

<propertyClass codeSpace="urn:x-diggs:def:code-list:property">plastic_limit</propertyClass>

</Property>

<Property index="3" gml:id="p3">

<propertyName>PI</propertyName>

<typeData>integer</typeData>

<propertyClass codeSpace="urn:x-diggs:def:code-list:property">plasticity_index</propertyClass>

</Property>

<Property index="4" gml:id="p4">

<propertyName>Symbol from plasticity chart</propertyName>

<typeData>string</typeData>

<propertyClass codeSpace="urn:x-diggs:def:code-list:property">uscs_symbol</propertyClass>

</Property>

<Property index=”5" gml:id="p2">

<propertyName>LI</propertyName>

<typeData>double</typeData>

<propertyClass codeSpace="urn:x-diggs:def:code-list:property">liquidity_index</propertyClass>

</Property>

<Property index="6" gml:id="p6">

<propertyName>Natural M/C</propertyName>

<typeData>double</typeData>

<propertyClass codeSpace="urn:x-diggs:def:code-list:property">natural_water_content</propertyClass>

<uom>%</uom>

</Property>

</properties>

</PropertyParameters>

</parameters>

<dataValues cs="," decimal="." ts=" ">25,12,13,"CL",0.66,20.2</dataValues>

</ResultSet>

</results>

</TestResult>

</outcome>

liquid_limit

plastic_limit

plasticity_index

uscs_symbol

liquidity_index

natural_water_content



Example – Atterberg Limits
<procedures>

<diggs_geo:AtterbergLimitsTest gml:id="atterberg-procedure">

<diggs_geo:liquidLimitTrial>

<diggs_geo:CasagrandeTrial gml:id="tr1">

<diggs_geo:trialNo>1</diggs_geo:trialNo>

<diggs_geo:isManual>true</diggs_geo:isManual>

<diggs_geo:blowCount>16</diggs_geo:blowCount>

<diggs_geo:waterContent uom="%">35.2</diggs_geo:waterContent>

</diggs_geo:CasagrandeTrial>

</diggs_geo:liquidLimitTrial>

<diggs_geo:liquidLimitTrial>

<diggs_geo:CasagrandeTrial gml:id="tr2">

<diggs_geo:trialNo>2</diggs_geo:trialNo>

<diggs_geo:isManual>true</diggs_geo:isManual>

<diggs_geo:blowCount>22</diggs_geo:blowCount>

<diggs_geo:waterContent uom="%">28.6</diggs_geo:waterContent>

</diggs_geo:CasagrandeTrial>

</diggs_geo:liquidLimitTrial>

….
.                   <diggs_geo:AtterbergLimitsTest



Example – Atterberg Limits
<procedures>

<diggs_geo:AtterbergLimitsTest gml:id="atterberg-procedure">

….

<diggs_geo:plasticLimitTrial>

<diggs_geo:PlasticLimitTrial gml:id="pl1">

<diggs_geo:trialNo>1</diggs_geo:trialNo>

<diggs_geo:isManual>true</diggs_geo:isManual>

<diggs_geo:waterContent uom="%">11.9</diggs_geo:waterContent>

</diggs_geo:PlasticLimitTrial>

</diggs_geo:plasticLimitTrial>

<diggs_geo:plasticLimitTrial>

<diggs_geo:PlasticLimitTrial gml:id="pl2">

<diggs_geo:trialNo>2</diggs_geo:trialNo>

<diggs_geo:isManual>true</diggs_geo:isManual>

<diggs_geo:waterContent uom="%">11.7</diggs_geo:waterContent>

</diggs_geo:PlasticLimitTrial>

</diggs_geo:plasticLimitTrial>

<diggs_geo:plasticLimitTrial>

<diggs_geo:PlasticLimitTrial gml:id="pl3">

<diggs_geo:trialNo>3</diggs_geo:trialNo>

<diggs_geo:isManual>true</diggs_geo:isManual>

<diggs_geo:waterContent uom="%">11.4</diggs_geo:waterContent>

</diggs_geo:PlasticLimitTrial>

</diggs_geo:plasticLimitTrial>

</diggs_geo:AtterbergLimitsTest>

</procedures>

<procedures>

<diggs_geo:MoistureContentTest gml:id="natural_moisture1">

<specification codeSpace="ASTM">D2216</specification>

</diggs_geo:MoistureContentTest>

</procedures>.  

</Test>

</measurements>                 



<projects>

<Project gml:id=“TestProject”/>

<projects>

<samplingFeature>

<Borehole gml:id=“BH-38”/>

</samplingFeature>

<samplingActivity>

<SamplingActivity gml:id=“SA-AUGER”/>

</samplingActivity>

<samplingActivity>

<SamplingActivity gml:id=“SA-SPT-2”/>

</samplingActivity>

….

<sample>

<Sample gml:id=“AUGER”/>

</sample>

<sample>

<Sample gml:id=“SPT-2”/>

</sample>

….



<fieldDescriptions>

<LithologySystem gml:id=“USCS”>

…

<descriptions>

<LithologyDescription gml:id=“ls1-1/>

</descriptions>

<descriptions>

<LithologyDescription gml:id=“ls1-2/>

</descriptions>

…

</LithologySystem>

<fieldDescriptions>

<measurements>

<Test gml:id=“t-SPT-2”>

…

<outcome>

<TestResult gml:id=“tr-1/>

<location/>

<results/> (n_value)

</outcome>

<procedures>

<diggs_geo:DrivenPenetrationTest gml:id="t1-p1">

<procedures/

</Test>

</measurements>



<measurements>

<Test gml:id=“t-SPT-2”>

…

<outcome>

<TestResult gml:id=“tr-2/>

<location/>

<results/> (photo_ionization_measurement)

</outcome>

<procedures>

<diggs_geo:PhotoIonizationDetectorTest 

gml:id="pid1"/>

<procedures/

</Test>

</measurements>



Phase II Pilot Testing
• Priority Test Procedures for Review

▫ AtterbergLimitsTest

▫ CationExchangeTest

▫ CompactionTest

▫ CompressiveStrengthTest

▫ ConsolidationTest

▫ DensityTest

▫ DirectShearTest

▫ DrivenPenetrationTest

▫ FlatDilatometerTest

▫ FrostSusceptibilityTest

▫ HandVaneTest

▫ InsituCBRTest

▫ StaticConePenetrationTest

▫ InsituDensityTest

▫ InSituPenetrometerTest

▫ InsituPermeabilityTest

▫ InsituVaneTest

▫ LabCBRTest

▫ LabPenetrometerTest 

▫ LabPermeabilityTest

▫ LosAngelesAbrasionTest

▫ MoistureContentTest

▫ ParticleSizeTest

▫ PointLoadTest

▫ PressuremeterTest

▫ PumpingTest (monitoring)

▫ RelativeDensityTest

▫ SuctionTest

▫ TriaxialTest 



Thank you!

Questions?


