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Where to get Subsurface Strata

* GIS Systems that have verified geologic layers may be available

* If the layers are uniform and of known thickness and not highly
deformed, offsetting the existing ground is a possibility
 Boring data base using gINT Civil Tools

— The density of the borings have to be enough to build a well triangulated
terrain

» Borings in a straight line will not triangulate for a useful terrain
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OpenRoads Designer Geotechnical Workflow

* Open an existing gINT Database
« Connect to the database

* Review the borings

* Display the borings in 3D

» Export the terrains of Interest
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OpenRoads Designer Geotechnical workflow = gINT Civil Tools

* Native Read / Write
of gINT Projects

 Subsurface
Interpretation

* Export terrain for use

in Civil design
process
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Native Read/Write of gINT Projects

* Direct access to any gINT e e . "
Project Point Geolo x Comment X
Access and SQL Server N - v
. Database Type: gINT .gpj Project i |
* Mapping between gINT

schema and gINT Civil Tool
 Settings saved in . Security

DGN file and ot
DGN Library, and can be Iow

shared

D\Datasets\gINT Civil Tools\UK Transformed\Example 2.gpj
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Native Read/Write of gINT P

INPUT | OUTPUT | DATA DESIGN | REPORT DESIGN | SYMBOL DESIGN | DRAWINGS | UTILITIES [y

Main Group | Rock Coring ] Depth Doc ] Field Testing ] M

] Lab ] Time Hemalkx] AGS ] Site Map ] Surfac

Froject Hole Samples] Strata Main ] Strata Sail ] Strata Rock. ] Strata Details

) [Main Group]

T ok [

Hole ID Type Date Started Date Local X Local ¥ Local 2 Final
[dd/mm/yypy] Completed [m] [m]) [m] Depth
[dd/mm/yyyy) [m]
[BH1 RC 12/9/2011 | 12/972011 29563.92| 12283.04|334.2633719 10001
|BH2 RC 1142241996 | 1172541996 31754.11 12625.37 203.5020308 20.10(1
' |BH3 CcP 10/6/1996 | 10/6/1996 31757.99 12642.53 207.7561265 2.80||
'BH4 RC 1142741996 | 11/29/1996 3175799 12642.53| 207 7561265 3010(1
|BH5 CP+RC 11A7TA996 | 1172041996 31744.84 12617.09 202.8952942 25651
|BHE CcP 10/6/1996 | 10/6/1996 31733.056 12635.47 211.3060849
i |BH? RC 1141141996 | 1141441996 31733.05 1263547 211.3060849
- |BHB RC 1141441996 | 11716741996 FINATT1 12602.48 203.9171226
|BH9 RC 1042941996 | 117171996 31709.33 12623.46 214.3831528
|BH10 RC 11/841996 | 1141341996 31687.82 12587.65 207.7122538
|BH11 CP+RC 107471996 | 1072371996 31671.69| 12614.08| 2267977796
] |BH12 RC 117441996 | 11777199 31655.64 12575.90 223.0101711
|BH13 RC 1041541996 | 10/17/1996 31645.74 1259536 229.8863434
'BH14 RC 10/23/41996 | 1072871996 31645.74| 1259536 2298863434
E |BH15 RC 1043041996 | 117371996 31628.77 12566.66 226.8168399
~ [BH16 CcP 104741996 | 10/7/1996 31614.31 12586.22 234.1574465
|BH17 RC 1141641996 | 11/21/1996 31614.31 12586.22 234.1574465
|BH18 RC 1042241996 | 10/28/1996 31602.95 12561.89 230.2289278
' |BH19 CP+RC 104341996 | 10/20/1996 31593.54 12571.26 236.0963212
) |BH20 RC 1041041996 | 1041641996 31572.02 12555.91 237.0019073
|BH21 CP+RC 107471996 | 1071871996 3153999 12518.19| 2322687919
BH22 RC 1041841996 | 10/20/1996 31510.21 12508.89 241.9942571

Direct read of gINT Projects minimizes
using old data and reduces opportunity
for data entry errors
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Subsurface data model : PointlD

@ Properties

_

4 7 Elements (1)

Hola ID Type 'Data-S;alad Eunam e Local ® Local ¥  Local 2 I;-_naI:‘
armninm] daramirar) " o I
BHZ7 RC | 10411996 100271996 31149.12| 12398.80 237 3343670  10.25
o Ac | aney | vzner 03925 1242211 2450492360 20,00
BH329 AC [ 1izTnesy | 172971997 3102399 1242276 2621024753  25.00
EH40 CP-RC | 11/29/1996 12/4M99 31010.68| 1237264 2727349314 1500
BH41 e | 1251995 12/5N1996 IDT056| 1AFIED 272 95740 an
BH42 RC [ 12/5/1996 1271271996 30970.56) 1237369 2729574418 1500
BH43 AC | /2401986 9/30/199E 30891 65| 12432 63 269 9964031 2510
OHaa CP | 241996 /2571996 0701 124I647 2F514MIT6 130
BH45 CP | 9/25/1996  9/25/1996 30837.01| 1243647 2751481336 338
BH4E AC [ 1021996 10031996 | I0EIF.0N | 1243647 2F51401336 946
BH47 AC | 1nsneesr | 17201997 3083701 1243647 2751481336 3500
BH48 CPsRC | 9/23/199 9/26/1996 3086996 1236726 297 8937823 1510
BH44 AC | 1011996 10/21996 A0809.01 | 12377.77 2923013087 10.00
BH50 CPsRC | 12/9/1986  1/14/1997 | 30744.12| 1241270 2704929268  30.35
e
BH52 CP-AC | 12/4N1996 17871997 | A0620.23| 1239250 296.3300577 2465
e e e et e i e D e el
BHS4 AC | 10/8/1936  1016M996 | 3053220 1235090 292 7634905 15
BHS55 CPWRC | 92041936 102171996 30511.81| 1234530 2894038521 2080
BH5E CPaRC | /221996 1071471996 30471.00| 1233485 2933918984  35.00
BH57 CPRC | 211996 10/2041996 3043665 1232426 292 7566770 30,00
BH58 CPWRC | 926/1996 1072371996 30416.30| 1233216 303 3694834 2031
BH54 RC [10/29/1996 117271996 3038525 12311.07 301 4364342 2514
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Borehole: BH32 % Revolved 5olid
Level: Default

b %~ Borehole: BHS2

General w
Geometry w
Extended L3
Model 3d
Last Modified 02701716 4:00:01 PM
Modified Mot Modified
Mew Mot New
Locked Locked
Display Style {From View Display)
Raw Data v
Borehole .3
Mame BH52

[ Top 30620.229330000002.12392
Diepth 24 _650m
Diameter 10.000m

[+ CustomProperties
|sMew Falze
|sModified Falze

Bentley




@z Properties - o IEN
Subsurface data model : Top-Bottom

4 [] Stratum: CLAY

P ltems
Top  Bawe Dezcription Legend
Cim | i )
0.00| 0.30) TOPSODIL == TOPSOIL
General L 4
030 1.50 Sofl to fiom pellow and orange biown and grep mottled shghtly sandy [fine] silly CLAY with CLAY i za gn co Geometry -
occational angular fine to medium gravel.
Very shif dark brown mottled gres shghtly sandy (ine o coase] silly CLAY with some o CLAY =i sa gr en Material L4
much angular to subangular fline 1o coaise gravel and cobbles of sandstone and quarteile.
i Extended -~
SANDATIHE
shnong. =
mbl'u:rlmnl.ﬂ [5? I:u 157' pl:_'lﬂ.l |mg|‘|_|:}|m'| oange |I.r|:|llln ﬂune:[ 2] guhvcrhl:d I?'ﬂ'p' to Model 3d
7.20 8.50| Grey thinly to medium bedded thghtly woathered CONGLOMERATE stiong to wery stiong COMGLOMERATE Stratum: CLAY Last Modified 0240116 4:00-:01 PM
comprizing subangular to subrownded up bo coarze gravel sized clasts of guartz with a litthe Level: Default Modified Not Modified
B .|l i st o b bl omces spminid S stome. Tiousiont Scconiinies L] deddiy |
850 9.65| Grey biown fine lo medum gianed medium bedded stightly westhered SANDSTONE stiong | SANDSTOMNE Mew Not New
and very strong. Prominent discontinuities: 1] Bedding fractues: 157 o Locksd Locked

207 planar rough . clean. #lightly orange brovwn stained. 2] Very clozsely to clozely

965 11.25| Giey thinly to medmm bedded shghtly weathered CONGLOMERATE stiong bo very shiong COMGLOMERATE
comprising subangular lo subrownded up o cosrse gravel sized clasts of predommantly

quaitz with a little o some matixz of fine lo coarze gmnad sandstone. Promiment

Display Style {From View Dizplay)

=== ] e Stratum -~
11.25 1135 E!u_r a.inhlij.- weathered 5!LT5TDNE weak to pmdnlmarm Ii-u-daral:dp ‘weak with \rul_r SILTSTOME
closely to closely spaced randomdy snentated and subhorzontal (07 to 207] planar and Borehol BH52
mregular. smooth.clean disconbinuties. rehole
11.35 11.50|AZCL Unkrown Material CLAY
[ Top 30620.229330000002 12
11500 12.00| SILTSTOMNE Depth 5.000m
Diameter 10.000m
1200 1370 Grey fine to medium grained thindy to thickly bedded shohtly weathered SANDSTONE stong | SAMDS TONE Bearing 0.0°
I exiemely shiong, Frominent discontinuibies: 1) Bedding bactures: subhosizontal (57 o Flunge -90.0°
7] plana and irregulan, |u.|g|u:|m 2] Subwestical {?I]? Lo BI]‘J'I um_qulu_rnujn losz ally
13.70 24.65| Grey fine to medium arained limlp L1} l:hickLr bedded tiuhlly to mndalatsl,p ‘weathered LIMESTONE Raw Data v

crystalling LIMESTOME strong to very strong with occazional sand to coarse gravel sized
woids [occasionally infilled with quartz and cabeite mmerabization). Locally dizscolowed boown
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Subsurface data model : Depth Only

Depth | Baze Hemark
(m] (m]
25 From 2.5m: Samples recovered as angular fine to coarse gravel and cobbles
of ziltstone and fine grained zandztone with some grey brown mottled zilty
105 At 10.50m: recovered as grey silty gravel
14.22 From 14.22m to 14.52m: 807 to 307 planar.irregular.rough. clozed.iron

stained joint perpendicular to main joint zet

14.4 From 14.40m to 14.57m: fine to medium grained sandstone with occasional
interlaminations of sandy ziltstone

1457 From 14.57m to 15.00m: with occasional thin zandy laminae

16.55 From 16.55m to 16.60m: ironstone nodule

From 16.80m to 17.00m: weak to moderately weak friable in places

DepthRelatedltern: From 16.20m to 17.00m: weak to moderately weak friable in places

- monstone nodule Level: Default

17.75 From 17.75m to 18.00m: slightly weathered.clay smearing along bedding
fractures
1855 From 18.55m to 18.65m: with zome coarse gravel size wronstone nodules
18.82 From 18.82m to 18.85m: with some medium gravel zize ironztone nodules
18.93 From 18.93m to 19.98m: 757 planar.smooth, closed joint
19.6 From 19.60m to 19.70m: with coarse gravel zize ironstone nodules
2015 From 20.15m to 20.28m: 457 planar rough.closed to shghtly open [<1mm]

joint with a slight clay smearing in places and slight iron staining
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Reporting of Geotechnical Data

* Loading boreholes in gINT Civil Tools

— gINT Civil Tools available in

* OpenRoads Designer Connect Edition (CE)
— Access from the Geotechnical Workflow

* gINT Civil Tools Professional Plus
— Available to all gINT Professional Plus Connect Edition users

— Connecting to a gINT Project

— Loading boreholes and lithology (soil and rock) in 3D context
— Annotating boreholes and lithology

— Links to gINT reports (boreholes logs)
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Connecting to a gINT Project

* Let's take a look...
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Create Terrains from 3D Borings

» Have the lithology table configured

» Have a 3D model open and active

* Query the borings

» Select 3D Modeling > 3D > Create Terrain

* Once created assign an OpenRoads Terrain feature
— Required for OpenRoads to target the terrain
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Create Terrains from 3D Borings

* Let's see how that works...

* We'll look at both gINT and the geotechnical workflow in
OpenRoads Designer
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OpenRoads Modeling Workflow Objectives

* Review the reference files

» Understand how to configure a template to target Subsurface strata
* Accessing the Geotechnical Subsurface Strata in the corridor

* Review the cross sections

* Generate volumes including the Subsurface Strata
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What files are required? Review the reference files

« 2D file containing the Geometry
» Existing Terrain 3D File

« 3D file containing the Substrata
« 2D file containing the corridor
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Review the reference files

 Let’s look at those references and the process
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How to target Subsurface Strata

* Use End Conditions Solution bundles

« Set up targets for specific strata

» Determine the appropriate priority

* Test the end condition solution before added to the project template
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End Condition Review

* | love templates so let’'s see how we can make one to target
substrata terrains.
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Create the corridor

* Build a new corridor that has access to the substrata with an end
condition bundle

* Process the corridor and verify the results by reviewing the 3D
model
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Create Dynamic Cross Sections

« Select the corridor
 From the context sensitive pop up select Corridor
Views > Open Cross section Model
* Or Select Corridors > Review > Dynamic Sections
* Provide left and right offsets
* Provide interval
 Review the sections
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Review the Dynamic Cross Sections and End Area Volumes

» Without doubt dynamic cross sections are the best way of reviewing
corridor solutions...so here goes...
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Earthworks Cut and Fill Volumes

« It's great to report on cut and fill volumes.

« But what about the cost of cutting through rock?

« If we can quantify how much rock cut we have we can
know the cost.
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Review the Dynamic cross sections and End Area Volumes

* OpenRoads Designer has many civil analysis tools.

 Cut and fill volumes is getting more powerful.

* Reporting on named boundaries gets us the numbers we require.
» Getting used to this...let’s take a look!
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Additional Information

* Defining Template End Conditions
* QuickStart for OpenRoads Designer Corridor Modeling
 Creating and Manipulating the Corridor

* https://learn.bentley.com/app/Public/ViewLearningPathDetails?Ipld=1108
31

* QuickStart using gINT Civil Tools

* http://learn.bentley.com/app/Public/ViewLearningPathWithMasterCourse
Expanded?Ipld=111600&mcld=102599

» Bentley Communities gINT Forum

* https://communities.bentley.com/products/geotechnical1/f/gint-
forum#pi25960=1
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