Supporting AMG on site for QA

John Lobbestael, Michigan Department of Transportation
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&P Lcarning Objectives

* Discuss how a contractor’s work plan can
manage use of 3D models on site

e Discuss the training needs for
Construction Engineers and Inspectors

* Describe the two approaches to procuring
equipment and training for the owner’s
representatives
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7)) Overview

 General Comments

 Equipment & Training
— Procurement Options
— Building Competency

e Contractor’s Work Plan / Intent
 Verifying Construction Accuracy / QA
e Measurement
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 Enable AMG
— Catch up

* Focus on Quality Assurance ==
o Utilize Modern Technology

No Strings!
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Cost vs. Benefit
Support
Procurement
Training
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Robotic Total Station
—~$20 k

GPS Receiver / Antenna s I

— ~$20K

Controller
— ~$4K

Digital Level
— ~$6k
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@78 tquipment Considerations : Support

“Have you trled tur -i'ng

 Hardware
off and back*on agaln’?”

e Software
e Firmware
o Connectivity
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e Survey Concepts

 Plan Reading & Data

* Device Specific Concepts
 \When to employ which tool
* Troubleshooting
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Equipment Considerations : Training — Survey

Concepts

 Fundamental Concepts
— Train Control Freaks!
— GPS & TPS Do’s & Don'ts
— Units of Measure
— Coordinate Systems
— Grnid vs. Ground
— Calculations
— Data Use
— Data Collection
— Field Practices
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Equipment : Procurement Options

* Agency Procured
e Contractor Procured
e Consultant

e Pros & Cons
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e Agency Procured Pros vs. Cons

]
2,

HON CONS

Potential easier to standardize. Expensive investment
Flexibility on use of equipment. Need to manage the assets

Don’t need contract language
developed.

Implies independence & competency.
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@7 Contractor Procured Pros vs. Cons

HON CONS

Less investment pain
Contractor provided training

Uniformity on a per project basis

Harder to standardize across a dept.

Stipulations on use being project
related

Perception of dependence
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@& Consultant Services Pros vs. Cons

HON CONS

Equipped, knowledgeable provider Does not build internal competency
Absorbed into project CE costs Scheduling / administration
burdensome

Delegation & division of tasks optimal  Costly
for some projects
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fe= Contractor’s Work Plan / Intent

 Work with Contractor’s Trade Organization
to develop.

e Contractor determines means & methods
 Promote Innovation
e Define Interactions
e Path to problem solving
e Provisions for revisions




> Verifying Construction Accuracy / Q.A.

Office Preparations

e Standardize Deliverables
e Make them accessible
* Explore opportunities for data streamlining
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Core Information

A model contains information to answer
Where do we put this project and the

proposed design features contained within
it?

— Foundation : NSRS Language : Station
Offset —

gxml version="1.0" encoding="windows-1252"7>
andxML xs1:schemaLocation="http://wew. l1andxml.org/schema/
<Project name="Latson Road" desc="Interchange Ramp >
<Application name="GEOPAK" desc="Export DTM to LandxML.” manufacturer="gentley Systems, Inc.” version="08.11.07.566" manufacturerurL="ht
<Units>
ety <Imperial areaunit="squarefoot” linearunit="foot" volumeUnit="cubicFeet"” temperatureunit="fahrenheit” pressureunit="inchHG"/>
</units>
<Surfaces xminse"">
<Surface name="Ramp8"” desc="Triangles">
<Sourcepata>
<Boundarfes>
<Boundary bndType="outer"” edgeTrim="true">
<PNtLi5130>392861. 950000 13256156, 643000 979.473000 392762, 515000 13256171, 815000 1004. 620000 29
- 981000 -405000 392625.971000 13256277.495000 990.106000 392629. 399000 13256287 00 989, 768000 392629. 570000 13256287.421000 989
.451000 . 894000 392660.026000 13256351, 377000 981.7 392660.188000 13256354, 27 i 0. 13256354, 00
00. 864000 E 392666. 787000 13256403, 82 980. 392667.177000 13256406. 5 . 13256407, 00
- 663000 - 392685.179000 13256458, 981. 392685.407000 13256459 . - 13256461. 500000
. 797000 . 392699, 598000 13256489, 982. 392699, 944000 13256490, 740000 . 700. 13256492, 00
- 216000 =407 392805.736000 13256642, 992. 392807, 13256643, 7 . 273000 13256644, 00
- 325000 392833. 339000 13256664. 87 994.77 . 13256665. - 407 13256666. 00 994
904000 f 392859.427000 13256710. 993, 5 13256711. .57, 5 13256713, 00
.145000 - . 245000 13256759, - . 13256760. - . 13256761.
. 308000 -191000 13256829. . 13256838. 77 A 13256847,
. 270000 ‘ . 967000 13257017, £ 2 132 5. i z 13257032,
02.985000 & B 13257108. 8 . . 5 . 13257109.
7.567000 . 70. 13257150. . 72, + 967 o 72, 13257152,
13257192, o7 . B17 13257193, 7 2, 507000 13257195,
13257237.1 94, . 13257238 . 1325724
a0 76000 . 132573 i 9330, 3000 1325737,
. 7 13257535 3 93365. 236000 1325?54 0
00 13257633, 633000 1000. 80600 72. 636. 663000 1000. 835000 393373. 332000 13257639, 646000 1000. 864000 393373, 336000 13257639,
000 1002.192000 393374.773000 13257687.618000 1002. 358000 393374.772000 13257687.624000 1002. 359000 393374.662000 13257688, 391000 1002.413000
393368. 962000 13257736. 667000 1005.442000 393369. 356000 13257738 3000 1005.394000 393369.950000 13257741.200000 1005. 346000 393369. 869000 13

www. landxml. org/schema/Land)ML-1. 2/LandxML-1, 2. xsd"” version="1,2"
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84.684000 1006.498000 393369. 000 13257785.441000 1006. 505000 393369. 870000 13257785.442000 1006. 505000 393370.087000 13257787.787000 10
30000 393379, 388000 13257904.406000 1006. 844 000 393379, 602000 13257914, 458000 1007.155000 393 28000 1325792 000 1007. 363000 393379
58 a 09 114000 393379, 785" g20000 10 o 30337 o 13¢5 ARD 10 3 it el



g3 \hich enables :

* A direct import of all project alignments to
roading software on a survey device (MS
Field Genius) in seconds!

HeldGenius
Project: Sample3 = 8 @

J Project Manager Roads Manager
/0{ Settings ,?‘ Data Manager

*\ [ Survey Modes
=l Survey Tools '§  Feature List Editor

L
Calculations About
. 2 .
Map View u Exit

’-E:C_ |
1 \nu
;i il )




g3 \hich enables :

* A direct import of all project alignments to
roading software on a survey device (MS
Field Genius) in seconds!

(GieldGenis
Project: | Import / Export = 8 @

ASCII Coordinate File

. J P -p
Import
/{ ASCII Coordinate File ? Ficidbook Bl Bxport
Export

Export Template

DXF File Import so;» SDR File Export

iu.;‘a‘ & )
—— DXF File Export i Shapefile Export [ |
‘.J.f"fg i = e

User Coordinate System
Import




g3 \hich enables :

* A direct import of all project alignments to
roading software on a survey device (MS
Field Genius) in seconds!

ieldGenis eltcenis

Project: ' Import / E select File =

i P E ASCII =/ | Desktop | Name ' Size

\“ Ascil i N | 102456_E 2 KB

. 5 reszy | multixml 9 KB

9, ASCII SRS Tyl withprofilesxml 8 KB
+ o 111472 proposed.xml 259 KB

+ .4 2013SOP |Recon.xml 2 KB

-\ ACEC 201

pu— | Assembly
o an

| + f C2G_MOIL

Lan 4 [Cell Source|
Ui Open File i:’ fone

\ [ -@ DXF | 379 Beta
!-'E‘ = ‘

@ G
3)




g3 \hich enables :

* A direct import of all project alignments to
roading software on a survey device (MS
Field Genius) in seconds!

| Fletie

HeldGenius
= | Flald it [ e
= | T EALMETTII S
Project: ' Import / E sele Project: Sample3 80
_ ' P _D ASCII A R - bt
J Al \H Project Manager ""*)
/‘{ & ASCII _ (K]
_ Settlngs RE: i ata Manager

:\ [ -@ DXF j 379 Beta
-L;'J‘

- - ACEC 201
L=l DX} | Alt Mon E
—_ | Assembly

' + &j C2G_MorL |

&g
BEI=E

zi Open File i:’ Cance!

@ @
3),




g3 \hich enables :

* A direct import of all project alignments to
roading software on a survey device (MS
Field Genius) in seconds!

Project: ! Import / E sele Pr;)Eiect' « Roads Manager X7

ASCII

-\ P i ' ] @ Manage Road
- C M1

7{ ASCII \tj\g\ ® M11RECON @ Add Road

® PATTERSON

u\[. .@ DXE _ ;379' ® RAMPA Delete Road -
: | ACE | ® BRETON

fv=l) DXI At @ MiimMILL Y Close
a— | Asse

0 + o C2G

o2 s J[Cel

Open File
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This allows the user to :

e See X,y position relative to station — offset

& record observations in automated

reports relative to same.

FieldGenius
Stake Alignment: RAMPDPR = B
‘Template: PROP Ramp D
Station ‘432"'50-000 Int ‘50-000' Prev Next
Offset | 12.000 Dir |Left Left |Right
Stake Offset ‘ 12.000' Setback ‘ 0.000'
Elevation ‘ 668.893' Vert Offset ‘ 0.000'
L -
2N AN
o———X
Map
. Stake . Stake Road v
m Offset m Slope b Editor i" o=

TRANTACLTAPING - FbdGamice: B |

Maaaa s ¢ = 0
Stn 431+99.940 @ 2

Offset L 11.996'
E ) HT:0.000
InslA @
Staking
+—4 L
60"

432+00.000 L 12.000°
Staking Method: .Staiinm.ng - Absolute

a Store Point 6 i{_-‘ f{
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1. Un-roll paper plan set

2. Manually key in each tangent and curve
section

3. Assign stationing

« Subject to entry errors.

e On complex jobs with multi alignments —
TIME CONSUMING.

« Multiply this tedious function by many users
and you have — UNECESSARY TIME LOSS.




A model contains information to
answer : Where Is the proposed
grade?




g3 \hich enables :

* Which enables a direct import of surface
xXml into roading software on a survey
device in minutes!

P L=
: Select ‘Details
- [V][@ Defaut
[#]7; Field Books
= i s

* ‘—'T—“-Efgiﬁgsed
(& " Feature Styles

[#]™ Filters




g3 \hich enables :

* Which enables a direct import of surface
xXml into roading software on a survey
device in minutes!

X | ——
i L=
: Select ‘ Details

= [v][ Defaul
)| i Field Books

= - Surfaces

H Sy

T '8 \

=FERA

sy
Il v - Enlie
- Feaftur‘e Create Graphics
72 [¥]*y Fiters Vertical Exaggeration... »
Clip by Polygon... 3

Append External Surface
Merge External Surface
GEQPAK TIN L ort b
InRoads DTM Delete
Mx modelfile

DTED file k i




g3 \hich enables :

* Which enables a direct import of surface
xXml into roading software on a survey
device in minutes!

o) 222
P | Project: Samplel S
: - s : Select | Ds =
HOIUVARARIS g2 G ‘ :
H 4y O . %\__J& =L J'f;éf; o @@ C \\g Project Manager Roads Manager
 — S TATL 1 -
= : /0{ Settings Q@_' Data Manager
e | —
& 2\ T | vmgp
~* -\ f Survey Modes [ QmO Import / Export
-yl Survey Tools N Feature List Editor
GEQP# =
InRoaq |o=o| Calculations o About
= MX m? — 5
D'I.’E.153.1 @ Map View i:’ Exit




g3 \hich enables :

* Which enables a direct import of surface
xXml into roading software on a survey

device In minutes!

: <4H- I Projec
: Select ‘ Dt

_.[
l

{
1A

i + |
!H%EIE
—

GEQPE
InRoaq |c=e
MX mo

DTED 1 @

Import / Export

ASCII Coordinate File
Ascll Import

ASCII Coordinate File
Ascll Export

a DXF File Import
DXF

- DXF File Export
DXF

M FieldGenius

[+
W

Export Template

F;> Fieldbook File Export

-+ SDR File Export
SDR
SH?> Shapefile Export

User Coordinate System

2

-

-@ LandXML Import =i Import
— — =l
6 Go Back
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g3 \hich enables :

* Which enables a direct import of surface
xXml into roading software on a survey
device in minutes!

d
P4 ‘ | Im|Select File : @8
! Select | D¢ ] — = My Computer Naia \Size
= [ < Ts| = [] Drive c: surface.xml 170 KB
. =
1 < + L‘ Drive D:
.'T.' .." fg 1 = :
. | + LB
Y R R —
AL |t
]
—— B
GEQP# =
InRoaq |o=o| f
Mxmo| — | D I
DTED 1 @ 6 u Cancel
=




g3 \hich enables :

* Which enables a direct import of surface
xXml into roading software on a survey
device in minutes!

T o |- —
-~ . 1 - i) _ - o ; AT
P A | Projec|Im Selc-“% ‘t:% N & w%l N O L\{/
: e — E— : Select | D¢ = - .
H O | WEG FY%E ' f Ll FeldGeniss
e e IR = [v]E L - ast| + | Surface Manager &0
L o e AR | 1
_ [v]* . — | = t — §Z LandXML Surfaces
= /0{ o I L + [] Triangles
‘ & ] — §Z User Surfaces
* " 2l ™ # [] Point Database
N Tor
|G;i| —
= -
GEQP# =
InR.oat !u‘c;é‘ f
MXmo| —— | L
= LHED | @ G Settings Volumes Load Save Close




@& This allows the user to :

¢ See X,Yy,Z position relative to proposed
grade anywhere on the site & record
observations in automated reports relative
to same.

ST =R
BAQAURARA & P~ <@ w
[PAN
7 FieldGenius ﬁ o [
File Viewer - RAMPDSTAKEOUT.csv =
Station Offset | Offset Length | As Built Pt | Design N | Design E Design El | As Built El | Cut(-)/Fill(+) |DeltaN |DeltaE
43200.000 | Left 11.996 5022 542095914 13625583.048 669.884 669.892 -0.008 -0.046 0.039
43250.000 Left  12.007 5023 542054.784 13625612.297 668.893 668912 -0.018 -0.075 0.043
43300.000 Left 12.031 5024 542012.535 13625639.903 667.743 667.767  -0.024 -0.053 -0.004
43350.000 Left  12.001 5025 541969.231 13625665.825 666433 666429  0.004 -0.039 0.021

900"

. | uf BEO : Mo Line>
O/J 5] Next ? -
v

o (4 P



@& 3D Elements

* A model contains information to represent
. The true 3D location of proposed objects
critical to design.
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@e7 \Which enables :

T
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 Which enables a direct import of 3D .dxf
Into roading software on a survey device In
minutes!

My Computer _ Add File

‘.-g g 700
QJ :: \ Add “ MyPiNaz;:ea* PI Ad( O/‘J !-:: DEN::‘K :;h ‘ 'OJJ ::1 {-! ?:‘ j :Q ::
v v | < 11 - e




* Position relative to a 3D design faster
than ever before with little pre-
computation of design features!

B &

Line on DXF La

FieldGenius

Line Staking

Point On Line St

Station

Interval

Stake

Offset

Interval

Stake

50.000

0+00.(

1.000'

0.000'

Stake Pq

FieldGenius

Line Staking

- JOSTIE - FreldGenius

N (ay | ()

Stn

Right
On Grade

Point On Line Staking
Select Line

Currently Selected:
Line on DXF Layer:CURB (

Se

Stake Line

0+00.000 C 0.000

Staking Method: [Stationir q - Absolute

ﬁ Store Point @ S&

-
\ \ = 3 P

) | () (=) |l o Ty ®2 oo

0122387 N f "’lﬂ O @ @@ ,

0.020' 33 8

0.000 HT:0.000'
/; Inst A L@J
é) Staking

150’

e

X




gl Verifying Construction Accuracy / Q.A.
s Pre-Construction Steps - Field

 Recover and check control!

e Protect it!

* Plan approach and tools needed
 Compute scale factor(s) if design on grid.
o Calibrate to the site — lock down!

Every Day Counts | 38



Verifying Construction Accuracy / Q.A.

During Construction - Field

e Build comfort

e Spot check often

« Utilize automated reports
* Right tool for the job!

FieldGenius

z = & o s
Staking Information &3
i IR rove | ren mgeunews fomus Dwa Renew
Design: 102+400.00 C 0.00" & e cuen AN w2 B Genenl
<4 Copy ~
Actual: 102+00.04 R 0.036 Pt e rematpuiter B 4 R Ec A EEW EE Fwepeacemss S % o0 B3
Move : Back Sta 0.04°'
In CL 0.04°" Al S| station
Design Point:
Northing 407848.89"
A B C ] E F G H 1 1 K L ™M N {+]
B '
Easting 159337129,89 Offset  Offset Ler Design Pt As Built P{Design M Design®  Design El As Built I Cut{-|/Fill DeltaN DeltaE  Design De As Built Desc
Elevation 02 354 1000 Left 1.04 chk100  398ASEE 19336704 102675 5103175 153301 64224 AGG
1000 Left 188 chk102  398658.8 10336704 1 5 1 152126 62074 Ace
1000 Right 673.25 chklDl  398658.5 19336704 1026.75 S5 I0ILTS 152723 -134.76
Rotate Instrument: 5 10200 Right 0.04 6000 4076459 19337130 102735 102732 003 004 -004 CHK
HE 41°56'35.0" 6 1000 Right 0.04 6001 98650.1 19336725 1027.35 102732 0.0 -919086 -405.14 CHK
ocn1 " 7 13600 Center ] 000 411247.4 15337227 82671 84L4  -14.69 -599.62  -2033 CHE
VA 27°52'14.7 § | 14200 Center 0 7001 411847 19337249 BAlA 84N 0 0 ] CHK
Sp 1162.15" 9 14200 Center 0 3 AlBAT 19337249 BALA 8AL4 0 0 0 CHK
HD 5 4 3 o 2 8 L) 10 1000 Center 0 6 3UB658.8 19336704 1026.75 Ba1.4 185.35 131883 584,73 CHK
5. 11 1000 Center o T 3956588 19336704 1 Ba1.4 131853 54473 CHK
12 1000 Center 0 5 J9E6588 19336704 102675  BALA 18535 131853 ST cHE
= 1 9 IEH0E -1E08 200 814 414 -1Fe08  -1E4DB Constant]CHK
1
X Cose :
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wl_Verizon LTE 8:36 AM

Abﬁtmeht b wall bearings

Yesterday JUl8 409 PM
Abutment b wall bearings
1000.77 BM 584 on EB [-96 outside shoulder / NCI=1000.75
+1.805
[012.575HI

| -057
1012.005 BM 589 on S.W. corner of abutment a footing / NCl = [0I1.97
+10.569

1 1022.574 Hl

| -5.429 A=1017145 / plan=017.12 / diff= 0.025

| -5.263 B=017.3Il / plan = 1017.29 / diff = 0.02(

| -5.093 C =1017.48! / plan=1017.45 / diff = 0.03I

| -4.924D=1017.650 / plan=1017.62 / diff = 0.030

| -4.766E =1017.808 / plan=017.78 / diff= 0.028
-4.599 F =1017.975 / plan = 1017.95 / diff = 0.025

| -4.5056=[018.069 / plan=1018.03 / diff =0.039

| -4.680H=1017.894 / plan=1017.86 / diff=0.034
-4.848J=1017.726 / plan=1017.69 / diff= 0.036
-5.018 K =1017.556 / plan=1017.52 / diff = 0.036
-5.188 L =1017.386 / plan=1017.35 / diff =0.036
-5.364 M =1017.210 / plan = 1017.18 / diff = 0.030

7/2/2013

1012.005 BM 589
+10.643
1022.648 Hl

| -5.512 A=1017.136 / plan= 101712 / diff = 0.016

| -5.350B=1017.298 / plan=1017.29 / diff = 0.008
-5.185C=1017.463 / plan=1017.45 / diff =0.013

| -5.008D=10[7.640 / plan=1017.62 / diff=0.02

| -4.862E=1017.786 / plan=1017.78 / diff = 0.006
-4.691F =1017.957 / plan=1017.95 / diff = 0.007
-4.615 6 =1018.033 / plan =1018.03 / diff = 0.003
-4.774 H=1017.874 / plan=017 86 / diff = 0.014
-4.9417=1017.707 / plan=1017.69 / diff = 0.017

© B @ ©

——— -
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Questions / Comments

Contact Information
John P. Lobbestael, P.S.
Michigan Department of Transportation
517 335 5550
lobbestaelj@michigan.gov
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