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Outline

Background/History

Current capabilities in Virgina and Minnesota

DOT Geotechnical Database Management

System (GDBMS)

eConsiderations in development of Virginia and
Minnesota DOT GDBMS

L essons Learned

sLooking forward
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Background/History — Subsurface Data
 Geotechnical information has traditionally been exchanged on paper
or electronic paper (.pdf or CAD format)
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B
Geotechnical Databases

e Some organizations have started requiring data in a database
format for individual projects.

SAMPLE

LITHOLOGY

PointID

Depth PointlD i

Length g*:tt” E| LITHOLOGY ROCK
Type ottom .

Number Graphic i 2

o Depth y B
Type Modifier
Type
Primary Weathe
Secondary Wea
Structure Thickr ¥

Recovery Lers =

POINT
PointlD -
WATER LEVELS HoleDepth
PointlD - Date Started
TtemKey Date Comple "
Date/Time Elevation LITHOLOGY SOIL
Hours After Hole Size WELL DETAILS Eoin:]D -
Depth . . ep
Monitoring Poil E‘;L?:;Top E'“EI 322 Group Ma
Motes x

Casing Type > Colorl Shade
Colorl

Primary Moistur ¥

TESTS
PointlD
Depth

WELL CONSTRUCTION
PointlD -

Pocket Penetror| Depth

Muoisture Conte| Bottorrl

Dry Density Graphic
Pointer

Liquid Limit e
Plastic Limit Description
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B
Geotechnical Database Management Systems

* Inthe past few years a movement to maintain a geotechnical
database management system has started

 Agencies are recognizing the value of the geotechnical data
— D trouble points
— Reuse of existing data
— Correction of errors in existing data
— Instant access to legible data
— Quick development of results for analysis and reports
— Fast access, distribution and turn around time
— Simple backup of data

5 Bentley



Geotechnical Database Management Systems

'€ Foundation Borings - Windows Internet Explorer provided by Bentley Systems ==l E
@U b |% http://www.mrrapps.dot.state.mn.us/gisweb/viewer.htmTactivelayer=0 v ‘ R | ‘f| X | | Bing L |
x Google - | 8F scarch - - [l - | More>» L
I Foundation B = =
oun on ormgs
— i = e - d777%aa0-97 ab-458b-8766-ba%b247b13exls [Read-Only] [Compatibility Mode] - Microsoft Excel = = X
e, } =
(DE ?;IHHJ(’}(W &)P/)( woviend ﬁ/ Tl‘ansporta Home Insert Page Layout Formulas Data Review View ProjectWise Acrobat @ - = X
e Foung =T — m = o B ) |_l ¥ AutoSum ~ %?l lﬂ
ot - [ — ) " e L 2 g
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L \ Joc. | Nt ) P PP P q
& x Go glc - "' Search - ! More>»» 0 A -
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Geotechnical Database Management Systems

£ | http://gis.virginiadot.org/website/hr3w/odu_viewer.htrml

Virginia Department of Trans port ation

" - VDOT Geotechnical Database Management System (GDBMS) Framework
B GDBMS::HR3X

Project Site: Hampton Roads Third Cros

DOT GDBMS:: Results from Selected Boring Site : - Windows Internet Explorer provided by Bentley Systems

Materials Division Total No. of Boreholes: 586

I B

5

3 o o
) () /s virginiadot.omg Website/hi/phpod_do_identiy phptPOINTID=554-613-S8:GINT=

x Google v M search | [+ | More»

8] x [Rs

(& 22 VDOT GDBMS :: Results from Selected Boring...

o~
Q-

B B v m v Pager Sefetyv Tookv @

Vighla Departmentof Trans ot aion

HR3X:: 664-613-5
Materials Di

Retrieved, parsed and translated to the VDOT Standardized data format: August 13th, 3013, 15:47:17 EST

Please click hers to generate 3 "Printer-Friendly" page

=

POINTID JECT_NUMBER UCTURE_NUMBER NORTH EAST
1212005 VDOT,

664-613-5 8613 3492748305 | 12089720.546

] Geotechnical data from a selected boring site:

ELEVATION

159

Data Source Information Additional Data Available

Native Datz Formt:  Standardized VDOT Standardized Data File: 0664-061-103_PE101-B613_664-613-5_vdot_std.opi

Data Format Displayed: VDOT Standardized €SV File: 0864-061-103_PE101-B613_664-613-5_viot_stdesv

File Type: INT Project file Baring Log (PDF): 0664-061-103_PE101-B613_664-613-5_vdot_std_boring_log.pdf
File Name: 0664-061-103_PE101-B613.gp} Boring Log (DXF): 0664-061-103_PE101-B613_664-613-5_vdot_std_boring_log.dxf
File size: 271 KBytes

Unit: Feat

VERTICAL_DATUM

STATION  OFFSET DATE_STARTED DATE_COMPLETED

181496 110 Leftof C/L

Current Layer: VDOT (Std.) \v Dynamic Applicati

Tablez:  PROJECT

Armstead Rd 0664-061-108,PELOL E 40.0

PROJECT_NAME PROJECT_LOCATION PROJECT NUMBER  PPMS BENCHMARK_LOCATION UNITS DEPTH_LOG_PAGE

POINTII
661-613-| L

664-613-5

RECORD PO STRUCTURE_NUMBER

PLE_LENGTH

Query Retumed::

15 Records

SAMPLE_TYPE SBT_DATA_L SET_DATA_Z

SPT

664-613-5

7 | WWW.BENTLEY.COM
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B
Geotechnical Database Management Systems

A GDBMS will be composed of several parts
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B
Geotechnical Considerations

Soil Borings

© 2011 Bentley Systems, Incorporated

Database

Geophyscial structure

Geotech
Data

Lab data Pile Data Future considerations?
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Sharing Data
« VDOT shares geotechnical database files (gINT files, .csv
format)
« MDOT has opted for a data exchange format (DIGGS)

« Informational exchange
— Both organizations allow for PDF download of the borehole logs
— VDOT has a DXF download option of logs

5 Bentley



B
Data Reporting and Analysis

Virginia Department of Trans port stlon

] Geotechnical data from a selected boring site:
HR3X:: 664-607-3

Materials Division

Retrieved, parsed and translated to the WYDOT Standardized data format: Aogust 14th, 2012, 16:46:44 EST

Enal:a Sowrce Information Additional Data Available

| Mative Data Format: Standardized | VDOT Standardized Data File: 0664-061-102_PE101-B607_664-607-3_vdot_std.gpj

| Data Format Displayed: VDOT Standardized iCSV File: 0664-061-103_PE101-B607_664-607-3_wvdot_std.csv

| File Type: gINT Project file | Boring Log [PDF): 0664-061-103_PE101-B607_664-607-3_wdot_std_boring_log.pdf
| File Name: 0664-061-103_PE101-B607.gpj | Boring Log (DXF): 0664-061-103_PE101-B607_664-607-3_vdat_std_boring_log.dxf
|File size: 268 KBytes )

| Unit: Feet

| =
b Please click here to generate a "Printer-Friendly” page v %

b Select (10 Max.) Boring Sites and Dynamically

- i
Generate a Fence Diagram =
POINTID PROJECT_NUMBER STRUCTURE_NUMBER NORTH EAST HORIZONTAL_DATUM E 3
664-607-2 BE07 3481655.0932 12087082.065 5

[l i Sot S
Select (10 Max.) Boring Sites and Dynamically

enerate a Fence Diagram in DXF format
.

Table::  PROJECT

PROJECT_NAME PROJECT_LOCATION PROJECT_NUMBER 'PMS BENCHMARK_LOCATION UNITS DEPTH_LOG_PAGE Ad |

N K b ls” o

Generate Application's Data File i

Ramp D over RTE. 164 | Suffalk 0664-061-103-101,615 E 40.0

Table:: SAMPLE

RECORD POINTID DEPTH PROJECT_NUMBER STRUCTURE_NUMBER

664-607-3

Input Data: Translated Data (Standard Format) Bering Leg (PDF)

Output Data File:
For DRIVEN: 0664-061-103_PE101-B607_664-607-1_driven.cdvn For RSS: 0664-061-103_PE101-B607_664-607-1_rss.dat
For Shaft: 0664-061-103_PE101-B607_664-607-1_shaft.sfd For LPILE: 0664-061-103_PE101-B607_664-607-1_lpile.lpd
For GALENA: 0664-061-102_PE101-B&607_664-607-1_galena.gmf
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B
Data Analysis

i View 1, Default
B-@x-AQRHEHYINEGEEY
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B
Conclusions

 An geotechnical database is a part of an overall
GDBMS

 Thorough consideration to a geotechnical database
must be done by parties involved

 Consider analysis needs as well as data input for
advanced use

« Streamlining of work processes produces the most
financial benefit
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B
Thank you

« Ed Hoppe - Virginia DOT

« Kwame Adu-Gyamfi - Virginia DOT

» Derrick Dasenbrock — Minnesota DOT
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B
Questions?

© 2011 Bentley Systems, Inct
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Thank You !

Katie Aguilar, PE
Geotechnical Product Specialist
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