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Learning Objectives

The drivers and needs to change from a legacy system
= The new workflows needed to incorporate both legacy and new data

= The capabilities delivered by integrating HoleBASE S| and AutoCAD Civil 3D

The benefits and future opportunities geotechnical BIM can deliver
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The Project Team Structure

= MJA are prime consultant and geotechnical lead
= Six Sub consultants

= Provide geotechnical baseline conditions

= Develop geotechnical profile for tunnel

" Predict ground and groundwater conditions

= Design tunnel and shafts

= Design civil structures



The Project

= Bored tunnel for Combined Sewer
Overflow (CSO)

= Associated shafts, connections to
existing facilities with micro-tunnel (78-
inch) beneath navigable canal

= Diversions and drop structures

= Storage Tunnel (18.83 ft) to store storm-
and wastewater

= Construction with TBM and M-TBM

TBM being lowered in vertical access shaft



The Project

= Combined Sewer Overflow (CSO)
= Sewer pipes that carry both wastewater and stormwater

= When pipes get too full they overflow into near bodies of water (acts like
“safety valve” preventing backups)

= Economical way to handle waste- and stormwater, rather than separate them

= Advantage: when rainfall is low to moderate, both storm- and wastewater go
to treatment plant before being discharged

= Disadvantage: during heavy rains, untreated storm- and wastewater may be
discharged



The drivers and needs to change from a legacy system




Large amount of Data

= QOver 70 boreholes supplied by sub contractor
= Using Bentley gINT
= 17,000 Ground water levels

= MJA replacing legacy gINT with HoleBASE SI and AutoCAD Civil 3D



Desire for uniformed approach

= The legacy Geotechnical Management system used, Bentley gINT

= Architecture of system did not facilitate a standard configuration
= Each project was a individual file based system
= Often on stored local machines

= Each project individually configured



Various Technology Issues

= No significant update to legacy software for 9 years

" Poor support and customer service



Inefficient Data Entry and Workflows
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= Alot alot of time was being wasted
entering data

= No AutoCorrect or spellchecking
= No auto fill to speed up data entry

= No quick previews




Inefficient Data Entry and Workflows

= Creation Geotechnical Sections very slow
= Export gINT ==>Import AutoCAD
= |ots of post processing in AutoCAD
= Updates to Data...




Summarising: MJA wanted

= A centralised coordinated approach to geotechnics

" Employing standardise approach on all projects

" |Improve efficiency in data entry

= System designed with a data-driven approach, so data can be queried
" Much closer integration with AutoCAD Civil 3D

= Rapidly create and visualise cross sections (profile views)

= Up to date technology with better customer support



Developing new workflows to incorporate both legacy and
new data




The proposed solution

= Close integration with AutoCAD Civil

MJA identified 3D
= Centralised geotechnical data
management
HoleBASE'SI = Relatively easy to use and configure

PROFESSIONAL

= On going development

= Friendly Support

Geotechnical Data
Software Transformed

‘, Keynetix



Centralised Geotechnical Data Management
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HoleBASE SI: Dynamic integration

= Streamlined workflows with
AutoCAD Civil 3D for
seamless access to
geotechnical data
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Relatively easy to use and configure

= Easier interface
= |ess training required

= Responsive

Project
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Incorporate legacy system in the workflow




Importing existing gINT data into HoleBASE SI

= Data was supplied by sub contractor.

gINT does not have a standard database schema

gINT export to XLS

= HB uses set files and CSV format

XLS files needed to be renamed with correct CSV file names



File naming formats

mall points) - attb readings.xlsx
SNz points) - atterberg.adsx
man points) - hyd readings.xlsx
II points) - hydrometer.xlsx
_all points) - lab specimen.xlsx
P a1l points) - lithology.xlsx
_{all points) - point.xlsx
_{all points) - project.xdsx
_[all points) - samplexlsx

gINT

Field Geological Descriptions.csv

Location Details.csv

Manitering Installations and Instrurnents.csv
Maonitoring Readings.csv

Sample Information.csv

Straturm Detail Descriptions.csv

Water Level.csv

HoleBASE SI
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Legend Code Geology Code USCS

Geology Code 2|

1

2 . SVl FILC 0
3 |WSC-10 1.8 20 Brown, Silty Sand with Gravel (SM); moist; fine to coarse subroundedto  5M RGD SM
4 |WSC-10 7.5 7.5 - Layer of Silty Sand with Gravel from 7.5 to 8 feet.

5 |WSC-10 20 26.7 Brown, Silty Sand with Gravel (SM) to Sandy Silt with Gravel (ML); moist; SM RGD SM
6 |WSC-10 26.7 30 Brown and gray, Sandy Silt (ML) to Sandy Silt with Gravel (ML); wet; fine ML RCS ML
7 |WSC-10 30 31.6 Gray, Gravelly Silt with Sand (ML}); fine to coarse subrounded to ML Ccs ML



Other import issues
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Importing: Lessons learnt

= Creating the correct format CSV files was painful and tedious.

= A “Mapping” file should have been used
= |Import directly from gINT to HoleBASE SI

= |n the future uses data collection with pLog, which is quick and easy



Developing new workflows that boost efficiency




Data capture with pLog

= On site Data Capture

= Use by MJA for new boreholes

= plLog Enterprise direct import into HBSI

= Data in only entered once

= Advanced Description Builder helps with
standardization process




Plog to HoleBASE Sl import
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Creating Borehole Templates
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New Log Strip for AutoCAD Civil 3D oFFSET 801

STAI 6677

¥ ot

TP

= Created in Template Studio

= Two graphics columns

= USCS (Unified Soil Classification System) — |

= ESU (Engineering Soil Unit)

" Ground water level

" Themed of event

= |nstrumentation

" Piezometer




Standardised Hatch Patterns

For USCS ?
For ESU ”ﬁ
Used in AutoCAD Civil

= Configured in HoleBASE




The capabilities delivered by integrating HoleBASE S| and
AutoCAD Civil 3D




Faster Data Management

= New system meant workflows and outputs
would be quick and repeatable

= Greater opportunity to spot anomalies
= Quickly Identify gaps in the data

= Advanced Description Builder used for
consistent soil descriptions

{HARE BT

Very dense, moist, brown, very silty SAND (SM); trace
gravel, fine to coarse sand
CsSG

ML

Very dense, moist, brown, slightly sandy SILT (ML);

F 13 sm

ine sand, with sand laminations
SF

Very dense, moist, brawn, slightly silty SAND (SM);
fine to medium sand

i sm

\CSF

Very dense, moist, brown, very silty SAND (SM); fine
sand
CSF




Faster Data Management

= Before we followed procedures on laminated guides for field work



Faster Data Management
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Faster Data Management
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10-20 silca sand
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HoleBASE to AutoCAD Civil Integration Provides:

= Dynamic Integration of geotechnical and site investigation data in the AutoCAD
Civil 3D environment

= Create dynamic geotechnical profiles and sections in seconds as opposed to
hours

= Visualization of geotechnical boring data, allowing creation of 3D borehole
layouts and sub-surfaces

= Create Civil point groups and surfaces from data stored in HoleBASE SI
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Allowing engineers to engineer

Faster workflows and efficient process

More time for engineering



The benefits and future opportunities geotechnical BIM can
deliver




Potential Benefits

= Desk studies and site investigations are more focused

= Engineers can react faster to potential issues on site

= A more complete picture of the ground can be built

= Understanding of ground behavior is improved, leading to better design

= Communications within the design team, as well as with the client and other
stakeholders are improved.



Focused Desk Studies

= Build upon and refine previous
knowledge
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React faster to potential issues on site

= Field Data can captured and
quickly see in context.

= Speeds up process
" Can react faster

= Mobilize equipment while
drillers are on site




A More Complete Picture

= Better understand and visualise data in context
= Rapidly view down hole data
" |n context with the proposed site plan

= Better understand were potential problems may occur
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