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Does One Deal With Traffic and Stringlines?

Tech Center
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Colorado- Night Time Paving

Concrete overlay on
asphalt 2-lane state
highways

Using pilot car
during and following
construction

24-hours a day pilot
car

285,000 S.Y. (10.25
miles) — 80,000
S.Y. milling




Paving with Outside & Inside Stringlines
1St Pass

Er _ «Concrete Overlay
~ epilot Car

“eClearance-6 ft + .

. sPaved shoulder takes
- load entire lane closure

| "-Cannot pull'in trucks



Paving with Outside Edge Stringline & Ski
Combination- 1St Pass

© sSkior fol_lihg stringline -
' ,‘-7—1O‘Jyrs ago good option
« Allows truck pull in

.-_F."UJI out brevents long loading
on paved shoulder -

. _elssue’is smoothness and
.. sometimes matching grades



Paving with Outside Stringline Only &
Slope Control
1t Pass

+Today modern equipment
allows for outside stringline

‘and machine reactive cross
- slope adjustment (sensors)
' 'imp'roves smoothness

*Allows trUck pullin

| _'-'P'u.lI out around paver
‘prevents long loading on
- paved 'shoulder



Outside Edge Stringline Only
2hd Pass

«2"d pass

*Can lock on previously
poured slab



News Technology- STRINGLESS PAVING

 Computer model replacement of stringline
guidance

e Often referred to as “3D” paving

* |tis an “engineered” overlay construction
process




WHY SHOULD DESIGNERS &
CONTRACTORS CONSIDER THIS
METHOD OF PAVER CONTROL?

Can be single or multiple lane paving

Reduce staking time & manpower costs

Im
Im

Im

orove safety & mobility in work area

orove speed of construction

prove control of overlay placement

Can meet smoothness specifications



AGENCY GOALS (Before Construction)

* Improved profile &
cross slopes

e Concrete yield o
.+ Surface ride quality ® &

e Overlay depth
(Minimum/average/
maximum)

Tech Center



WHAT MAKES STRINGLESS PAVING
WORK?

e Sensor selection based on
agency goals reflective in
specifications

e Pavement location &
elevation control

e Paver guidance system
Innovation

o~ e Beware of the investment
d 4 required



EXISTING SURFACE MAPPING

Establish x,y,z control

ldentify points of interest across the slab

Utilize existing mobile technology to map
* GPS, LIDAR, Total Stations, GSI

Consider the 25 foot intervals or shorter

5 to 10 MPH speeds depending on system
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ARCTICCAD

Lt

= GPS

\‘ u | Surface Mapping with



Stringless Paving Survey Grid

e A

| ZRefl’oiﬂt#z
Reference points are 250+ apart
and stagger on opposite sides.
Vertical (Z) coordinate for reference
points established by 3 wire level.

/
ﬁ’ +/- Spacing or shorter

£ ——_ RefPoint #3

o

; {A'E;U:r? ,:ll:'t. mpn Center Line
Wheel Line
1/4 Point
Wheel Line

Edge"

/ Shoulder

GPS accuracy is good vertically to only one inch, so to
get the proper accuracy in the z position you can use
laser augmentation on the 4 wheeler. An alternate to
the 4 wheeler is to shoot the existing pavement with
total station.




Proposed Improvement model
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TOOLS NEEDED FOR STRINGLESS
PAVING

e 4 robotic total stations
* 4-6 prisms and tripod poles
o 2 prisms and mounts for slipform paver

e Control panel and 4 corner controls on slipform
paver (sensors)

e Touch screen and one thumb drive on paver

e 4 radio communication systems



Stringless Paving

Other Reference Points D Ref(l;g’!;l)t#2

and Total Stations
®~—360° Prism (Back)

0° Prism (Front)

RefPoint #3.
bGyz) =

.. _/—RoboticTotal Station (TS)




Stringless Paving

Ref (Poin)t #2

X, Y2

<=

Other Reference Points
and Total Stations

Robotic Total Station (TS) —\
1!

360° Prism (Back) —¢ \
360° Prism {Front)—\‘

Ref Point #3
(x,y,2)

Slope sensor

¥ any Robotic Total Station (TS)

Ref Point #1

(xyz)




Measurlng “Attitude”

”
// MAINFALL

The prisms on the machine tells the total station
where the machine is at for x,y,z. This
information is related to the computer model on
the machine from the total stations through
radios on the machine. The model then knows
where the machine is at and tells the machine
what elevation in needs to be on each of the four
corners of the pan.




3D Stringless Control System

* Computer, Software & Radios
* Slope Sensors

= Prisms or GPS & Masts - B




SLIPFORM PAVER INTERACTION

e Sensor selection by the contractor

e Training of staff prior to & during construction is
critical

 Model review prior to construction
« Consider additional backup control equipment

e System evaluated is independent of slipform
manufacturer

s ¢ Control system is dependent on slipform age &
u :J control system



THANK YOU!

Dale S. Harrington
Representing the National Concrete
Pavement Technology Center
dharrington@snyder-associates.com
515-964-2020
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