Plan Submittals and Communication
with KYTC Geotech
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Meet the Panel

* Michael Carpenter KYTC Director Structures\Geotech Michael.Carpenter@ky.gov

» Sean House KYTC Geotech Geologist Supervisor-Registered Sean.House@ky.gov

» Tyler Sheffield KYTC Geotech Transportation Engineer Supervisor Tyler.Sheffield@ky.gov
« JC Wilhoite KYTC Geotech Transportation Engineer Supervisor James.Wilhoite@ky.gov

* Matt Sipes KYTC Design Transportation Engineering Branch Mgr. Matthew.Sipes@ky.gov
Patrick Stone KYTC Geotech Systems Consultant IT Patrick.Stone@ky.gov
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Approximately 40 minutes of presentation/round
table discussion broke down into three sections

e Essential Data for Project Initiation
* Deliverables from Geotech to Designers
* 3D Geotechnical Modeling as a Deliverable
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What Does Geotech Need For Project Initiation ?

 C(Clear and Predictable Communications.

 Need for repeatability in project initiation submittals while
retaining flexibility for special cases.

* Need to develop and understand roles on our teams since
this impact’s deliverables.

 Importance of quality checks being built into the process.

 The timing of design change decisions can greatly impact the
quality and cost of Geotech data obtained in the field.

How will we address these Needs ?
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Essential Data for Project Initiation
 Draft Memo
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HIGHWAY DESIGMN MEMORANDUM MO, X-24: STRUCTURAL DESIGN MEMORANDUM DX-24

TO: Praject Development Branch Managers
Artive Consultants

FROM: Tirn Laysen, PLE., Director
Divion af Highway Design|

Mike Carpenter, PLL., Director
Division of Structural Design

DATE: Pending

SUBJECT: Submittal ltams Required for Gathering and Assessing Geatechnical Roadway Data

Refer to memaranduwm Mo, 01-2019 CAD Standards for Highway Plans Version 4 x CADD for details on Cabinet reguirements on design delwerables.
The referenced mema specified “Electranic Engineering Data™ (EED} and associated CADD Standards requirements. The purpase of this memorandum
& ta align these requirements with geotechnical roadway project initiation submittak. We understand that the timing for roadway geotechnical
praject work initiation will typically precede the completion of many of the EED deleerables. The clarity, completeness, and acouracy of project
initiation documents directly impacts the quality of geatechnical information awvailable for both design and construction. Inadeguate or incorrect
project initiation data can kead to significant increases in project development and delivery costs and lead to project delays.

To faciltate the feldwork necessary for gathering and assessing geatechnical data t be delvered to the designer for development of the final plan
st the fallywing Rems must be provided:

- POFs for the project Plans, Profile, and 50° Cress Sections Junless tighter spacing is required).

- If the EED documents have been completed, then send all data arganized according to the CADD Standards specified folder structurs to
the Geatechnical Cffice. Far inhouse projects, the designer can send the Geotech Project Manager a link to the EED folder and the
Geotech staff will export the folder.

- If the project does not hawe the complete EED documents, provide the following:
Carridor

Geometry

Lupaerelevation

Terrains

Contral Elamants

Utilities

Template Files

Sheet Boundary fils (if separate)

Any other files that are nesded to reproduce the desigmers intent

Q0 a0 000

Teo aid in the creation of the Geotechnical files, provide these files referenced into a Project Master Reference file.

A always design team communication is critical and we understand that project development doesn’t always take place in @ uniform way. Some
projects may have accelerated schedules or other factors that can result in the initiation of geotechnical project work before all the documents
specified abave may be available. These circumstances will continus ta be addressed case by case by the project design team with an understanding
of the risks atsociated with baginning or completing peotechnical project work based an imited information. This memarandum establiches a
basaline of reguired infarmation that can serve as a check list to designers. far scubmittak and a5 a tool to assist the decign team in rick assesoment

related toinitiation of geatechnical project wark based an limited infarmation.

Thank you for your attention in this matter.



Essential Data for Project Initiation
 Draft Memo

SUBJECT: Submittal Items Required for Gathering and Assessing Geotechnical Roadway Data

Refer to memorandum No. 01-2019 CAD Standards for Highway Plans Version 4.x CADD for details on Cabinet requirements on design deliverables.
The referenced memo specified “Electronic Engineering Data” (EED) and associated CADD Standards requirements. The purpose of this memorandum
is to align these requirements with geotechnical roadway project initiation submittals. We understand that the timing for roadway geotechnical
project work initiation will typically precede the completion of many of the EED deliverables. The clarity, completeness, and accuracy of project

initiation documents directly impacts the quality of geotechnical information available for both design and construction. Inadequate or incorrect
project initiation data can lead to significant increases in project development and delivery costs.
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Electronic Engineering Data Folder Structure and File Names

Essential Data for PrOjECt Initiation Aleng with the PDF contract documents to be delivered for the Letting, Electronic Engineering

Data (EED) shall also be submitted for all projects where 3D modeling is required. For a list
of project types and associated modeling requirements, refer to the KYTC OpenRoads

* Draft Memo Deaner FAD

Master Reference System

Within the Electronic Engineering Data folder are subfolders that will house the intelligent
Bentley design files (DGM) and other supporting files. These files must maintain the intelligent
civil data embedded within and remain referenced to one another throughout the submittal
of the project. The Department will utilize a Master Reference file system as shown in the
image below and on subsequent pages.

5-[Z" Electronic Engineering Data
Caontrol Elernents
Comdors

Drainage

Geometry

MOT
Project Master Reference
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-~ Summaries
Superelevation

Survey
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e

Terrain

HEE

Topo

The Master Reference File concept is a way to organize the EED for a project into a logical
file referencing system. Within the root folder there shall exist a Project Master Reference file
that has of all the other Container files referenced. The Corridors, Geometry, Superelevation,
Terrains and Control Elements folders shall contain individual DGNM files for corridors,
alignments, superelevation control lines, terrains and control elements. These individual
DGM files shall be referenced into their respective Container files. For example, all of the
individual Geometry DGN files are referenced into the 05_01234_56_Geom_Container.dgn
file and stored in the Geometry folder. Container files should only contain reference files and
no data itself. Should an instance occur where additional files are necessary, utilize the base
concept for file naming and reference into the Master Reference file.

In addition to the aforementioned files, other supporting DGN files shall be placed in their
corresponding folders, as illustrated on the following pages.
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Essential Data for Project Initiation
 Draft Memo

To facilitate the fieldwork necessary for gathering and assessing geotechnical data to be delivered to the designer for development of the final plan
set the following items must be provided:
»  PDFs for the project Plans, Profile, and 50" Cross Sections (unless tighter spacing is required).

o  |f the EED documents have been completed, then send all data organized according to the CADD Standards specified folder structure to
the Geotechnical Office. For inhouse projects, the designer can send the Geotech Project Manager a link to the EED folder and the
Geotech staff will export the folder.

e If the project does not have the complete EED documents, provide the following:
Corridor

Geometry

Superelevation

Terrains

Control Elements

Utilities

Template Files

Sheet Boundary file (if separate)

Any other files that are needed to reproduce the designer’s intent.

o0 o0 o0 o0 0 0 0 0

To aid in the creation of the Geotechnical files, provide these files referenced into 4Prnject Master Reference file.
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Essential Data for Project Initiation
* Draft Memo

As always design team communication is critical and we understand that project development doesn’t always take place in a uniform way. Some
projects may have accelerated schedules or other factors that can result in the initiation of geotechnical project work before all the documents
specified above may be available. These circumstances will continue to be addressed case by case by the project design team with an understanding
of the risks associated with beginning or completing geotechnical project work based on limited information. This memorandum establishes a

baseline of required information that can serve as a check list to designers for submittals and as a tool to assist the design team in risk assessment
related to initiation of geotechnical project work based on limited information.

Thank you for your attention in this matter.
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Round Table Topic #1

Essential Data for Project Initiation
* Draft Memo

Questions ?



Round Table Topic #2

Deliverables from Geotech to Designers
* Geotechnical Sheet Deliverables

Geotechnical Symbols
Geotechnical Notes
Soil Profiles

Cut Stabilities
Embankment Stabilities
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Geotechnical Symbols Sheet
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Geotechnical Notes Sheet

GEOTECHNICAL NOTES
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Profile Drilling (Soil Survey)

. .
1. Soil Testing Data
. P . | | |
2 BO rI n rofl Ies FIELD  DRILUNG —-ND ﬁ—-MPLm’ WERE PERFORMED [N NOTICE - WITHOUT REGARD TO THE MATERIALS ENCOUNTERED, ALL
. 1020 MARCH, AFRIL, AND RAY 20 ROADWAY AND DRANAGE EXCAVATION SHALL BE UNCLASSIFIED AND 1020
DETAILED DATA AND INTERPAETATION OF El'BEl'RFArF SHALL BE A5 ROADWAY EXCAVATION, [T SHALL RE
CONDITIONS EMFD‘JNTEREI’}OFIEE INDIVIDUAL - EO ETMY DISTINCTLY UNDERSTOOD THAT ANY REFERENCE TO ROCK, EARTH OR
. s ARD INBICATER HOUNBARIES. ARE BASED. O ANY OTHER MATERIALS ON THE PLANS OR CROSS SECTIONS F )
Al E SUBSURFACE WHETHER IN NUMBERS., WORDS. LETTERS, OR LINES, IS SOLELY FOR
. eotec n I Ca Ote 010 ELECTED LOCATIRING, THE DEPARTMENT'S INFORMATIGN AND 15 NOT TO BE TAKEN AS AN 1010
RSURRACE CORBIIONS BETMEEN BORBES AHD CAMPLE INDICATICN OF CLASSIFIED EXCAVATION OR THE QUANTITY OF EITHER
: NOOR. SUBSURFACE ROCK, EARTH OR ANY OTHEA MATERIAL INVELVED,
HE LU—J me:shm\-&um THE BIDGER MUST DRAW THEIR OWN CONCLUSIONS AS TO THE
a O utS 1000 L CEisiidis iy CONDITIONS TG BE ENCOUNTERED. THE DEPARTMINT DOLS NOT i 1000
CEMATE RAIFALL OB OTHER FACTOHS AND AAE 0 HERWISE e e A IIF30.00
CLAIM WILL BE COMSIDERED FOR ADDITIONAL COMPENSATION WHEN -
. EE%Q%‘H%EE&E}L&R&&Z':“:N our MD;;:T?:SEU::D INJ:[ THE MATERIALS ENCOUNTERED ARE NOT IN ACCORD WITH THE 3::1‘ )Lt-
AND ALL L L ILL LOGS, i
o e ZIBRED T e BNTHON OF o1 RUCTURML DESIah CLASSITICATION SHOWN 22 o
99 FRANKFORT AND ARE AVAILABLE FOR INSPECTION REGAEST, 6000 | 99
. CONTACT THE DIVISIGN OF STAUETURAL DESIGH, ENGINEERTNG .
GEOLOGY AND FIELD SERVICES BRANCH FOR AVAILABILITY IEA L
INFORMATION AND TG SEHEGULE AN INSPECTICN, w187
980 N 980
T Y g 5 wE
P / S \ 18
11+a.00 )
a70 - N\ Ry 970
i N[
;’
- S
950 e s 960
/
oYL ;
" 20 1554 a0 -
50,00 |~
950 AI954, 11 300 1 | \REFERTo EEGTECTIER 3 i 950
94}" I REFER TO GEOTECHMICAL NOTE 10 FOR STAJION 33+75 TO 35+25 RIGHT
-
940 940
N2, A-614)[ L, 5-C=57(5+1%1
=35, A-Bl4), CL, SeCm5Tid54100 REAEA TO GEQTECHNICAL [NGTE 12 FDR STATION 30+8%
1L}
930 [T 930
T e | n LJ_ 1Y PEFER TO GECTECHNIGAL NOTE 12 FOR STATION 35+03)
i 4680 :? HEFER TI0 GEOTECHNICAL ROTE 12 FOR S[TATION 23456
920 -0po0 e 920
7
- [SANMPLE NO. 1 2 3 4 5 ]
/ et STATION 400 | 17400 | A5eD0 | 26400 | 28400 | 350
alo [OFFSET 3700 [ e5O1l | BSIFLL | SOOTRL | 3R0L | 3801t 910
) Uk DerTH 0046 | 00-90 | 0627 | 00105 | 0048 | 0043 |
N Y ’_J,.,\,J\ [GRAVEL {3 + ND. 10) 7 3 F 1 4 5
/‘3‘ ! (COMPOSITION DF[SAND (-NO. 10 + N, 200) 13 5 7 6 1 &
900 TOTALSAMPLE [SILT |- DOTS mm # OO0 mm)| B &l a5 mw n e ar 900
- LAY (- 0.002 men) 21 9 ) 18 18 15 )
L= LU LT 30 a0 5 1 n 3 2
890 REFER TO GECTECHNICAL NOTE 10 FOR STATION 825 IO 10475, |LEFT PLASTIC UMT 13 7 15 7 n 71 7 890
PLASTICITY INDEX. 11 5| u 10 12 9 | ®
SPECIFIC GRAVITY 052 | 045 | 047 | o5 | oes | oel | ok
[ACTIVITY INDEX 253 | 259 | 234 | 261 | 285 | as | i@
a80 T m::p\n:z:mm;l:xv [AASHTO CLASSIFICATION AG(B) | A s{u] AEl3) | A-ara) | A s(un A-4j3) | A-A5) 880
A BORING NG, | STATION OFFSET | THICENESS THICKNESS {FT1 | SUBGRADE SQIL [UMIFIED CLASSIFICATION o =} o ey o
\'// = B0 10 LT 0y 0z |SUTY, CLAYEY GRAVEL AND SAND (GC-GM)| | RESILIENT MODLILLS | P51 5200 s‘n:n s1m 4500 scm 5200 0
3 [IAXIMUM DAY DENSITY [PCF) 116 111 i3 114 116 116 113
Q \]’ E Q [ N Cft' a70 [P TIMUIM MOISTURE (%) 14 7 15 14 1 13 5 870
i J 7 1% +4. TSmm MATERIAL IN MOISTURE-DENS TY TESTS 4 o 4 a o o 14
(e *3/‘ \\NU‘ = Fﬁr‘ |:,‘ SCALE: 1 = 100! HORIZONTAL
€ = 860 1* =[10' VERTICAL 86O
acec-ky m — o o o o % o - i = w 3 o i i fa] ~ o mfm & ol=) Pl m 4 ™~ - ™ m @
= beie] = ~= == o, o 3 o o = = s = ] ~Ng e ] L mfe, = ey o % g 5= 3 @ = = e
- e T (ut o n: Ea et 2 == 22 k=1 = = 31‘\ WISI =< f\ﬁ mir w =] o o Ing 3 EQ o Eu u gm ﬂ Ev‘ r?.
kytc # fhwa g B2 3 O b o OSSR oE S5 S 3 3 BRI OBE xx g Rz 35 3 92 S8 3@ N 3k Sk % RE B
TH00 B+00 00 10+00 11400 12+00  13+00 o 15400 16+00 17400 18400 19400 20400 21400 22400 23400 24+00 25400 26+00 27400 ZE400 29400 30400 31400 32400 33400 34400 35400 3I6+00  ITH00
v ATt FREPARED BT e E—— T R TouRT or
COMMONWEALTH OF KENTUCKY o Division of Structural Design  [3 - STA. 7+00.00 TO STA, 37+00.00 03-80051,00] FLEMING/ROWAN
DEPARTMENT OF HIGITWAYS U g CeSIGAED T SHEET o, TRAWING NINEER
Geotechnleal Servlces Branch p— S0IL PROFILE Re005-2023




Embankment/Cut Stabilities

1. Assumed Rockline
2. Boring Profiles
3. Soil Parameters and Results
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 Deliverables from Geotech to Designers
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Round Table Topic #2

* Deliverables from Geotech to Designers

Where is this info located?

Drawing Model for Cross Sections Created by Geotech

* Design Model for Profiles Created by Geotech

e 2d Graphics for now : RSDforR-XXX-YEAR.DGN, R-XXX-YEAR.DGN
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* Deliverables from Geotech to Designers

Questions ?



Promises:

ONFERENCE
—— acec-ky —
kytc # fhwa

e I

Round Table Topic #3

3D Geotechnical Modeling as a Deliverable

Challenges:

The presence of modeled features can create an illusion of certainty.
The resolution of gathered field data is significantly lower than LiDAR, requiring the model to incorporate
many assumptions.

Modeling may inadvertently blur the distinction between geotechnical project managers and design
engineers. (These roles are distinct and complex; future applications must maintain this separation.)

We must develop a strategy for integrating geotechnical models into the overall design model.

Accurate 3D modeling could increase cost, time, and scope of Geotech and field work

Easy visualization of geotechnical findings.

Complex ideas and geometries can be conveyed rapidly.

Models can be transformed to process design changes or new information.
Simplified and automated analysis of quantities offers many advantages.

Evolving technology will make model development increasingly easy and automated.
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Round Table Topic #3

3D Geotechnical Modeling as a Deliverable
Future 3D modeling Capabilities and Limitations.

3D Models/3D Elements

Possible Capabilities: Potential Limitations:
e 3d Surfaces RDZ/Rock * Accuracy of Surfaces
* 3d Bore Holes / Graphics e Data transfer limitations
e Automatic Display of Cores * Liability during Construction
in Profile and Cross Sections * Field Investigation costs to Improve

Resolution of Data



Round Table Topic #3

3D Geotechnical Modeling as a Deliverable

* Future 3D modeling capabilities and limitations.
* gINT Replacement options.

EQuIS OpenGround
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3D Geotechnical Modeling as a Deliverable
Future 3D modeling capabilities and limitations.

Questions ?
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