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~ Cold Spring Construction

« Basedin Akron, NY (Near Niagara Falls)
Z1-3-9MTH0Y (FATH 5 DEIZERELY)

« Founded in 1911 by Eugene P. Forrestel
B AY1911IZER AT

« Current volume $50-70 million/year

FEMZEE50EMA ~70EM

« Approximately 200 employees at peak
E—82004 EA

«  Typicaly 3-4 projects concurrently
RIBFIZ3-47'0Y 1) MR8

« Most work for NYSDOT, some in Pennsylvania
FEI2Z2-3-9MDOT CREIEHE) ZiE. RIFA VYA =TI KUY ZiE
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Cold Spring, con't.

« Heavy highway construction — earthwork, paving and
bridges
ERE R . A S BBR
« Airport work
%
* Dams
EFN
« Locks, canals
7KFe . SEAT
« Landfills
kv
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Equipment

« 13 bulldozers (N4 13%)

« 19 excavators GHEYaA' )L 198)

« 6 motorgraders (7'L—% 6&)

« 2 portable central mix concrete plants
@vyy-ra5uk 249b)

« 3 dipform concrete pavers (A1)y7 74—4L 38)

e 8cranes(L-v 88&)

 3asphat pavers (FA77 b 74=yv4— 38)
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Earth Moving in 1911:
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- Earthmoving in 2009:




- Machine Control/3D Survey
Equipment

» 20 GPSrovers (GPSEIE #E1fF 20tyt)
« 18 machine control systems (Y>avka—)l 18)
— 9bulldozers (M=% 9tyk)
— 6 excavators (GH[E van' Il 6tvh)
— 2 graders (7'L—4 2tyh)
— 1trimmer (M)v— 1tvh)
+ 4robotic total stations(EENIEBETS 4tyh)
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" Machine Control Experience

¢ Using 3D machine control since 2003
20034 &Y = RITVYvAVMA-ILE F FBIE

« 8 projects completed, 4 under construction since machine
control implementation
Woavki- LR ARE A D, 87 0V IIMER T L 47 AV 1)
b T

« Over $450 million in projects awarded since beginning
machine control
Iyvasba-LF FARIA A 54508 % 23E
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M achine Control

* What are the benefits of machine control for the contractor?
ERAMITE>TI AL O BE XA, ?

« What are the benefits of machine control for the owner?
HEEBITELTOI VA= D BE (XA, ?

« What are the challenges in implementing machine control ?
VW ANV EEET D EDPRER TR 2

« How is 3D changing construction and its relationship to
design?
ERTIF. BT LEFADBREESEZLDMN?

i GPS grade control systems for dozers

« Accurately perform bulk earthwork operations by placing the
site design in the cab and using GPS positioning
7T HDERETT —4ECPSAL THB L KRRERZER
« Reduce stake-out, rework, material costs
TRY. FRY. MHEDHIK

¢ Increase production & quality
EEMHEKEDRLE

e, SCrapers, Graders, & Excavators
- (Soil Compactors)

Grader




Consistent finegrade accuracy of 2-3mm
I L E2-3mm

Paving Equipment

e . e
- Typical Uses -
GPS ~uTs Real World Accuracies
el ! * RTK GPS Rover or Machine— 15mm
RTK-GPSEEIB/MC - 15mm
- ¢ RTK GPS Rover Static Mode — 5-10mm
: RTK-GPS# 8B/ L T-F —5-10mm
1. Clearing and Grubbing 1. Finegrade Subbase « Laser augmented GPS — 5mm
P, L BRfith L If GPSL—4 45 - 5mm
2. Mass Earthwork i
KIBHEE L 2 gggg ¢ Robotic Tota Station/UTS machine control — 2-3mm
3. Drainage Excavation 3. Grading Structure Pads BERERETS/TSHRYYvavka=)L - 2-3mm
BEKBRAI
4. Grading Off Roadway Features
BN DERK
- -
== Machine Control Screen Views == Machine Control Screen Views
Casd [FT] O FT) Deifan [TT]
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Applications — Hinman Wetl ands
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AppI ications — Hinman Wetlands

-
Appl ications — Hinman Wetlands

-
Applications — Hinman Wetlands

« Complicated grading — ponds, berms, ditches
Bt T FE

Approx. 150,000 m3 earthwork

#9150,000mM+ T &

Completed in 10 weeks during dry season
EF10BMTET

No personnel on ground doing layout or grade checking
HMEBEHLRUSIFIDODEEEFE
Specified accuracy of 25mm was met on entire project
FREE2SMMERE =Y o
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Applications — Hinman Wetlands

-
Applications — Hinman Wetlands
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Applications - 1-86/Rt. 15

Applications - 1-86/Rt. 15
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Applications — Route 219 Extension

—

« Mgjor landslide during project
TERRRELHEY

« Change from 1 million m3 of borrow
to 2 million m?® of waste
10075 M AN A 520075 MBEEEA
EE

+ Scope and area of work changing
constantly due to redesign
AT ERE OOk TFEE
[X.EITERTS
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Applications — Route 219 Extension

Ability to get digital
datawith design
updates from
NYSDOT allowed
work to progress
continuously without
delay
Z1-3-9MDOTH 5,
BREEREICHISLTZ
TYVINT -EAFT
Tt BEEL.
IHEEEBTE,

@  Specialized Applications

HHGIE

» Thrust blocks for new bridge needed to be set into
rock face
FROBREOMNANMZ (T ERICEES D
EAHoT=

» Gradesfor thisarea of rock excavation were
specified
COETOERIEAIOSSETIEESN T

* Accurate surface was achieved by milling rock
with an excavator using UTS control
TSIRHES aNILTEREHID &I XY IEREL
LAY

@  Specialized Applications

HHGIE




‘@  Speciadized Applications

BHGIE

& Machine Control Advantages
zirarvho—LOEkHE

« Significant gainsin productivity and efficiency
EEMEHEOKIBLER L
+ No stopping for grade checker
BEFTVIDI=H D FEAEN
— Operator stays in the cab
FRL—2F3 T RIZBEND
+ Constant grade reference reduces multiple passes
ERMTESOEE GREE) (CLYBEROEERKZEHIR
« High productivity levels maintained all day
BOEEMELNLELR i
— Lessoperator fatigue
FRU—EDHEFHHIR
* Allowsflexibility in scheduling - day or night operation
RrTa—LOBHENS — BEFELFRMOMESE
« Lessfuel consumption/Lesswear & tear on equipment
PRELHBEOHIR. M DB - TR DHIR

@  Efficiency Improvements
MEOR L

« Mass earthwork productivity gains range 10-30%
T T EDZERTIE10~30%EE KR £

« Earthwork grading and finish grading show 25-50% efficiency gains
R AR LT+ T TIE25~50003h 3 @ £

« Drainage excavation 10-20% improvement
HKiBHEHI TIX10~20%Mm £

@  Efficiency Improvements
pEORE £

« Grade checking efficiency improves by 65-70%
BEFTVIDINEIL65~70%[E £

*  Useof stakesfor grading almost completely eliminated
R TIRYDFEAIXIFFETLICHEE

« Survey and layout efficiency improves by 66% in staffing required, 100% in
time and amount required is reduced with use of machine control
AEBLMBHLOMEILEAERICLTE6%M L, ¥ avbO—LD)
FERICKY BEGIEEER - B (L100%HIHTES

@  Efficient Material Usage

MRMGHHOER

« Allows achoice of which material to over use
EDMHESMERT DM GEIREAREICT S

— Specification +/- 25mm
FORFEE £25mm

— Machine Control Tolerance +/- 10mm
I UaAVA—)LOFFEE £10mm

— Move elevation up or down within the tolerance window to optimize
material quantities
HREVFITRIEERT 2L THHEZREL

* Reduces material overage
REIMHEHIR

« If owner pays per quantity placed, savings are passed on immediately
%?%‘h\ ALt Hﬂd)%lg(-“ﬂfciﬂr)iﬁ“ Eb(T E*‘F’](Dx)l%b‘ﬁ

s,
[ ] Return on I nvestment
REDMEUX

* In heavy use, high hour and volume

applications machine control systems can
pay for themselvesin as little as two weeks
of use.
RLavhA—LESRAY S EITRELLIT
BLBVWIETRE, HEDNHE., 28 FE1=12
[FTeiravto—)LBRIZhNO-BEREE
IRTES
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=" Digital Data Used for Machine Control

TLoaAVMA—LICHERTETOILT—4

‘@ 3D Digital Terrain Model

3D FTUAILMBET IV

« DTM isthe surface triangulated from points
DTM [FRA Vb ER L= AR THRESNSHEE

« The 3D model of the proposed surface is used as the reference
RELIZRETED BDET N EEELLTER

@  Benefits of 3D Modd Use

BDETIVEFEMRTHFIR

« Consistency and Accuracy — B EHEE

+ Increased Production — bonus for early completion or ability to move on to
other work
EEEORLE — BHHBIAR—FR ROBBZAOBT

« Improved Safety R2MHEDMA L

+  Reduced Human Effort AB9%% 1 DEIE

« Night Operation 7&fE{E3

+  Reduced Material Costs #1%}% 0 &3

« Higher Machine Utilization &L \E#FIFE

‘@  Benefits of 3D Modd Use

BDETIEFERATHFR

* Easeof Inspection
TRAIASH B

« Accurate Location of QA/QC Testing
H SR & RIAS EFE

« Ability to Do More In the Field With Less Experienced Personnel
BEROVGEVABTEIYELDIENTED

« Ease of Comparing Existing to Proposed
?E%tiﬁfﬂﬂ)tﬁgh“%i

« Redlization of Design Errors Before They Are Constructed
EIATICEHEORENERR

« Creation of Accurate As-builts
ERE R TR DR
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=" Types of Models For Different Projects

IZEDEWVIZEDETILIAT

« New Construction — 3D mode! w/ features
FIIE — DETILERIUE

* Relocation, Grade Changes — 3D model w/ features
B BIEE — BDETILERAUE

« Reconstruction — 2D/3D model w/ features
BT — 2D/ 3DETILERAUE

« Utility/Drainage — 3D lines w/ features
A2 75/ — DTV ERAUE

« Striping /Signs— 2D features
HEWSIENES — 2D KAk

< Bridge Painting — probably not!
BoZEx — L

&  \What Should Be Included

fAIMEENTNEREN

« Interim Grades and Excavations, i.e. footer pads, culvert excavations
BREBOBI. A EHKEREIGE

« 3D Linesfor Pipe and Utility Excavations
DIV EBRE -1 T5DHEHI

« 2D Features, i.e. signs, end sections, erosion control, pavement
markings
DRSBTS BB SEY—FLT




‘&  \What Should Be Included

fAIAEENTNHREMN

» When traffic will be moved during
construction, temporary work to
accommodeate traffic should also have 3D
surfacesincluded

BIPICRBEENRILTHHE. KBEITHET 57
HO—FFHRERITH, DT EEFONE

- Source of 3D Models

DETFILDTT—4

« InNew York most transportation projects are supplied with digital data
13— VDEOERBRIFIEITOALT A REEND

« Digital dataincludes surface modelsin 3D aswell as .dgn fileswith
linework
TORNT—HRIZLDDHAEET LEREEET
dgn77AILNEEND

« Format isusualy of the software used for design — must be converted
to LandXML before use in machine control
TH—TyMEBEE ., TP oavbO—ILCHERT AR ERA
LTWBY TRz 7 TLandXMLA~E#T S

- Agreement on Digital Data

TOENT—HRICETHRE

« If contractor creates or modifies digital data or 3D models, model
should be supplied to owner before construction begins
BREUNT AN T—2ODETIEER-EBLIGE . BT
BICETNERIEITIRETAE

« It should be agreed that the model accurately represents what will be
constructed
ETADEIT2LDEERICRLTVNDILICRBERANE

« The 3D surface that is used for construction should also be used to
check grades
MBIICEAYHDRAEEESFIVIICHERTRE

& Finding Mistakes — W-WA

FEEVLDOFER — W-WA

- Challenges — SE-SEA

iERE — SE-SEA

A .
& Cross-Sectionsvs. Surfaces
TEMTE vs. FREtE

*  Weused to build accurately only at every cross-section
MO TITERTE T IEREICHETILTLMV:

* Now we have the ability to build accurately everywhere
BHEGECTHERICIETI T 5L MHE

« Construction can only be as accurate as the surface
BEEAHLNIEHEIETLYERIZTES
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Most Designs Currently Are 3D

S TIEZLDHET—H1E3D

Most design is now done by computer in a3D design package
B, ZLDOF/AFIDFEY IR EFE-TIAVELI—ETIThN S

These dwgns should be able to be used in the field by contractors and
inspection staff
J’Lbd)uﬁuﬁ- AFRBERAOREELEN RIS THEIENT

In New Y ork digital design datais supplied to contractors before they
bid on aproject R o N
)(:L%—EI—’J‘G(i/\ﬂﬁﬁ(:7'-‘“)’i)bé%ﬁ_'—ﬁlb‘guxz#i'\k@té

Design Issues — Data Density
HEOMESR — TAORE

Design Issues
RETORIER

J
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Design Issues
RETORER
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Challenges and Liabilities

REELEE

Implementation Due to Resistance to Change
ZALICIERT 28E

Requires a Shift in Thinking For Both Design and Construction
B EHIOBMAZZERADLIEDDENLE

Contractors Complain Because of the Investment
BRI EITOVTEE

e
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Challenges and Liabilities

REELEE

Concern Over Who |s Responsible For Data and What Happens If a
Mistake Gets Built — s This Really Any Different From Paper Plans?
HLEES> TS TLESTb, N T —RICEREEHFLANEED
DM EVIDER — CHIEAREITHA—XDEFESEIDH ?




- Who Really Saves?

=g
HMNRLIZHHTEDDMN ?

«  Why Should Owners/Designers Help the Contractors?
HERIE R EIERSHEY R T REGON?

« Contractors Who Are Implementing GPS Early Are Saving
GPSZERCEALIEESHIEQAN BHIL TS

« Like Any Other New Technology, As Implementation Becomes
Widespread, Competition Causes That Savings to Be Passed to
Owners and Taxpayers
tOFMERMUL ELERTBITHL. HEITKY . BN FKTE

‘@ 3D Is Changing Construction

3D [FHEIEEZ TS

« Contractors are adopting 3D technology
BESHIEIDEMEZA

« Construction practices are changing
BIOERBFFELELTNS

« Contractor’s needs are changing
BHRSHO=—XFELLTND

« Contractors need more information (Data)
EHRRHEFLYZLDOBER(T - HBE

« Technology is pushing their requirements

PMREITIR->TLS BN EREERALLTNS
« Designers need to stand behind their 3D designs and provide them for
construction
RETEIDHE T —HICREERHL. ETOOITHIGTHEM
WE
& Reai | .
&2 Redlity of 3D/Machine Control Questions?

3D ¥y rarha—ILDEE

« 3D isaProcess not a Product
3D FHERTHTEER

» Requires a Readl Commitment to Change
EEICIARZHNBE

» Canbe Achieved Gradually Step by Step
BRIZOLT DERSNS

« Hardware and Software will constantly improve and compatibility is
the challenge .
N—RIT7 YT 7 LRI ESND EIREHRE

« The Early Adopterswill have aLong-Term Advantage in Continuing
to Adapt to Changing Technologies
%%ijﬁg?’fhg ZAE LRI 2 EAM SIS Lk (T BB At & R ERE
Foccllig
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