MODEL TO MACHINE

Models that Deliver Smooth Pavements
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Experts on this panel

< Tim Tometich, Manatts
< Ryan Murgia, Quantum Land Design
- JR Poole, Power Curbers and Power Pavers

< Mark Brenner, GOMACO

- Bob Parker, LaserGPS, representing Leica
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SMOOTH PAVEMENTS

3 Major Components:
* 3D Model / Design
* Construction Survey

* Machine Setup / Calibration
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Model to Machine
New Construction vs. Re-Construction.

* Engineer provides the digital models,
alignments, profiles, linework and
surfaces (i.e. IDOT Road Project)

» Contractor is responsible for creating
the model, alignment, profile and
surfaces. (i.e. PCC Overlay)
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T
Contractor Prepares for Field

verify Smoothness of your models.... Using ProVal

What is ProVAL?

ProVAL (Profile Viewing and AnaLysis) is an

engineering software application that allows
users to view and analyze pavement profiles in
many different ways. It is easy to use and yet PROVAL
powertful to perform many kinds of profile
analyses. ProVAL is a product sponsored by the .~

US Department of Transportation, Federal

Highway Administration (FHWA) and the Long

Term Pavement Performance Program (LTPP).

Visit www.ROADPROFILE.com to download FREE
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Advanced Review Step By Step

1. Request ProVal (.TXT) files from your model
builder

2. Import your files fo ProVal

3. Verify IRl numbers of each of your model lines
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2. Contractor Prepares for Field
b. Verify Smoothness of your models.... Using ProVal

This sample files shown:

: LEFT EOP.TXT RIGHT EOP.TX
D 77 EOPa MRGHTERt. — O
[ ] C d 1 1 2 dit Format View Help File Edit Format View Help
Onvert yOur pa'Vlng modac 1INnes tO 4256.03000,0+00.00 4256.11000,0+00.00
“th t .9 d f.l 4256.02050,0+01.00 | 4256.10050,0+01.00 |
4256.01101,0+02.00 4256.09101,0+02.00
corctic ride pro 11CS 4256.00151,0+03.00 4256.08151,0+03.00
4255.99201,0+04.00 4256.07201,0+04.00
*you can request these from your model builder. 4255.98252,0+05.00 4256.06252,0+05.00
4255,97302,0+06.00 4256.05302,0+06.00
4255.96352,0+07.00 4256.04352,0+07.00
4255.95402,0+08.00 4256.03402,04+08.00
4255.94453,0+09,00 4256.02453,0+09.00
o . M 4255.93503,0+10.00 4256.01503,0+10.00
° N s
Each of your paving lines need to be in comma eimis ey ey o
. . . 4255.91604,0412.00 4255.99604,0+12.00
separated . TXT format with elevations of your line at 35S BaRA 568 e
. ) 4255.89704,0+14.00 4255.97704,0+14.00
an exact 1nterval. (1 ) 4255.88755,0+15.00 4255.96755,0+15.00
4255.87805,0+16.00 4255.95805,0+16.00
4255.86855,0+17.00 4255.94855,0+17.00
4255.85906,0+18.00 4255.93906,0+18.00
. . 4255.84956,0+19.00 4255.92956,0+19.00
* These files can then be imported into PROVAL software. 4255.84006,0+20.00 4255.92006,0+20. 00
4255.83056,0+21.00 4255.91056,0+21.00
4255.82107,0+22.00 4255.90107,0+22.00
4255.81157,0+23.00 4255.89157,0+23.00
4255.80207,0+24.00 4255.88207,0+24.00
4255.79258,0+25.00 4255.87258,0+25.00
ANEL T702A0 MArNE AN AANCE OE£3A0 A11E AN
< > < >
10( Windows (CRLF) UTF-8 100 Windows (CRIF) UTF-8
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2. Contractor Prepares for Field

Once imported into ProVal, there are many tools to calculate and view the

smoothness
Ride Quality

* Engineered profiles with Analysis Type e =

good geometry usually Ride Quality Index R -]

calculate below 10 IRI.

. File Profile IRI (in/mi) P T o e e e e g e s o P e e T e A e P P e e =

* Any spikes you see can be S [ T

researched in your model BCTTEOR{Bone =98

data by station.

10 L A
SHV WWWVW—“ :
0
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—
Verity IRl numbers of each of your

model lines

Choose which profile to view... In this view each flat level of the graph is that tenth’s mile score.

Ride Quality

File Profile  Section Apply 250mm Filter

LEFTEOP I Left Full ~
Ride Quality Index IRI ¥ | |RIGHT EOP JRigh! Full -

Analysis Type Fixed Interval -

Threshold (in/mi) 10

Segment Length (ft) 528.00

LEFTEOP -

% Chart D Table | B8 & These 3 tenth miles will not be able to be paved to
5 DOT bonus spec, possibly bridge tie-ins or super

B transitions done too short, etc.
e If the tenth mile scores 40's to 50's, your final ride will
ot _ be 80's to 120's
e This is a tool to know where you will be smooth, or
x nof!

IRI (in/mi)

~ oo

o
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e
IRI - NEW CONSTRUCTION VS OVERLAY

it:;tnitation gngsszgti‘m IRI (iném'ij)a Start Station End Station IRI (in/mi)
+ i + 8 %

sy o i 0+00.00 5+28.00 10.18
11456.00 16+84.00 0.67 5+28.00 10+56.00 2.35
16484.00 224+12.00 0.08 104+56.00 15+84.00 3.76
224+12.00 27+40.00 0.08 15+84.00 21+12.00 3. 02
27+40.00 32+68.00 0.08 21+12.00 26+40.00 2.98
32+68.00 37496.00 4.35 26+40.00 31+68.00 3.57
37+96.00 43+24.00 3.02 31+68.00 36+96.00 18.33
SRR SRSy Bk 36+96.00 42+24.00 5.25
48+52.00 53+80.00 4.64 42+24.00 47+52.00 2.28
23:32:33 23:22:82 ::,5]; 47+52.00 52+80.00 10.11
64436, 00 i s 07 52+80.00 58+08.00 4.46
ST 10 SO O e 58+08.00 63+36.00 21.51
74492 .00 80+20.00 0.20 63+36.00 68+64.00 9.00
80+20.00 85+48.00 0.20 68+64.00 73+92.00 4.80
85+48.00 90476.00 2.13 73+92.00 79+20.00 4.80
90+76.00 96+04.00 4.99 79+20.00 84+48.00 18.42
e EPERCRY 9.56 84+48.00 89+76.00 17.38
1“:“?“3 1°6+5°-°g 9.84 89+76.00 95+04.00 10.97
it B e o e 95+04.00  100+32.00 5.27
117+16.00 122+44.00 3.14 100+32.00 105+60.00 7.04
e e & ik 105+60.00 110+88.00 8.30
127+72.00 133+00.00 2.41 110+88.00 116+16.00 3.03
133400.00 138+28.00 0.24 116+16.00 121+44.00 5.49
138428.00 143456.00 0.24 121+44.00 126+72.00 4.62
143456.00 148+84.00 1.04 126+72.00 132+00.00 2.97
bl TR S 132+00.00 137+28.00 9.90
154+12.00 159+40.00 0.08 137+28.00 142+56.00 1.55
izi::g:gg i:;:gzzgg g:gg 142+56.00 147+84.00 14.70
b £ il s B e 147+84.00 153+12.00 21.22
g g e 153+12.00 158+40.00 21.89
180+52.00 185+80.00 1.08 158+40.00 163+68.00 11.58
185+80.00 191+08.00 5.76 163+68.00 168+96.00 13.58
191408.00 196+36.00 6.79 168+96.00 174+24.00 18.40
196+36-00 201+64.00 3.70 174+24.00 174+49.97 12.13
201+64. 2os+92.oo 2.72

206+92. 212+20. 9.10
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Start Station End Station IRI (in/mi)

.
Overlay 25 ft interval vs Smoothed Profile

Start Station End Station IRI (in/mi)

863+69.88 868+97.88 3633 863+69.00 868+97.00 2.85
868+97.00 874+25.00 59.99 868+97.00 874+25.00 6.42
874+25.08 879+53.00 81.63 874+25.00 879+53.00 16.42
879+53.08 884+81.080 43.26 879+53.00 884+81.00 3.71
884+81.80 890+09 .80 83.77 884+81.00 890+09 .00 5.81
898+89 .88 895+37.88 £3.26 890+09 .00 895+37.00 9.94
895+37.08 960+65.08 41.47 895+37.00 900+65.00 11.57
908+65 .00 985+93.08 40.36 900+65.00 905+93.00 10.53
985+93.00 911+21.06 61.68 905+93.00 911+21.00 13.66
911+21.00 916+49.00 42.19 911+21.00 916+49.00 8.79
916+49.00 921+77.08 54.44 916+49.00 921+77.00 8.49
921+77 .88 927+85 .88 35.46 921+77.00 927+05.00 1.82
927+85.88 932+33.88 42 .35 927+05.00 932:+33.90 7.90
932+33.80 937+61.88 48 .76 9324+33.00 937+61.00 1.87
937+61.80 942+89.80 S8 .64 937+61.00 942+89.00 7.86
942+89.00 948+17 .00 52.59 942+89.00 948+17.00 10.62
948+17.00 953+45.00 66.83 948+17.00 953+45.00 12.46
953+45.00 958+73.00 32.34 953+45.00 958+73.00 10.61
958+73.00 964+01.00 38.14 958+73.00 964+01.00 3.34
964+01.08 969+29.00 35.47 964+01.00 969+29.00 5.30
969+29.88 974+57 .88 27 .69 969+29.00 974+57.00 2.80
974+57 .68 979+85.00 63.24 974+57.00 979+85.00 12.37
979+85.00 985+13.00 28.17 979+85.00 985+13.00 7.80
985+13.00 99@+41.008 56.43 985+13.00 990+41.00 11.01
998+41 .06 995+69.068 75.53 990+41.00 995+69.00 12.69
995+69.80 1808+97.00 34.51 995+69.00 1000+97.00 1.20
1800+97.00 1806+25.00 39.98 1000+97.00 1006+25.00 1.34
1086+25.00 1811+53.00 35.28 1006+25.00 1011+53.00 9.27
1811+53.680 1816+81.60 27.91 1011+53.00 1016+81.00 2.54
1916+81.00 1821+25.080 53.79 1016+81.00 1021+25.00 0.78
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IRI — Matching an Existing Surface

International Roughness Index Report
Profile: MASHARE\Reece and Tim\Delaware Bt

Start Station End Station IRI (in/mi)
: : -0+50.00 4478.00 3.50
SUUUOE SUUDN & SUUPTONI FUTRY:S BRYS S N § 4+78.00 10+06.00 9.51
: H : 10+06.00 15+34.00 9.76
<L . i :
] R | | ] e P 15+34.00 20+62.00 9.48
E I ] I o] R ] 20+62.00 25+90.00 5.14
| P SR S - O =]
B N O CE P P I ol 25+90.00 31+18,00 12,70
<z <z <|z iz M s ]t 31+18.00 36+46.00 2.93
aEeE bl bld Gl Glg oD & ' ' .
s I - | I R 36+4600  41+74.00 8.72
................................. o Py Y DRRNTEY SR Y] RS- - o -4
i Gl I I I -1 (™ % i 41+74.00 47+02.00 553
w w w @
3 3 2 2 =] | | 47+02.00 52+30.00 16.85
= 2 ol—&
o el ¢ o & I & 52+30.00 57+458.00 156
57+58.00 62+86.00 9.48
62+86.00 68+14.00 7.61
68+14.00 73+42.00 1517
73+42.00 78+70.00 3.47
78+70.00 83+98.00 %285
83+98.00 o 114
89+26.00 94+54.00 7.08
M : 94+54.00 99+82.00 12.89
0z P ‘ L ‘ ¢ s 99+82.00 105+10.00 1052
105+10.00 110+38.00 7.67
110+38.00 115+66.00 14,931
115466.00  120+94.00 7191
120+494.00  126+22.00 6.35
12642200  131+50.00 489
13145000  136+78.00 2001
13647800  142+06.00 7521
142+06.00 147+34.00 8.35
14743400  152+62.00 13471
15246200  157+90.00 554 |
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Survey

2. Contractor Prepares for Field

c. Create Survey Control plan

Pic curtesy of Dale Harrington
CP Tech Center
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2. Contractor Prepares for Field
c. Sample layout of site

Road Paving requires a control point every 250’ staggered

Other Reference Points
and Total Stations
*~—360° Prism (Back)

== K;GO“ ?rism (Front)

Ref Point #3
(ayz)

./— Robotic Total Station (TS)

Pic curtesy of Dale Harrington
CP Tech Center
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2. Contractor Prepares for Field
c. Sample layout of site

This 1s based on line of
sight, so keep 1n mind:

e Truck haul route?
* Placer location in front?
* Bridges?

* Signs?

e Trees?

e Live Traffic? Pic curtesy of Dale Harrington
CP Tech Center

* Lane Closures?
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3. Field Verifies, then Performs Work
a. Verify Survey Control

v' What residuals are you seeing?

v" Do the residuals meet your requested
tolerances?

Do your instruments need field calibrations?

v Do all instruments measure the same?
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3. Field Verifies, then Performs Work
b. Check Existing and Design

Make sure all your control and model files are loaded on all
instruments, data collectors, and machine panels.

For Checking the EXISTING For Checking the DESIGN

* We can check the existing ground anywhere our model
covers for a CUT/FILL value.

Check your design CUT/FILL’s

. Check the beginning, end and some kind of
interval of your project to build confidence in

* You should see the depth of your concrete at each your data and how close your subgrade is.

reading.

Check the alignments your machines will be steering to.

» As-Built grid topo’s are taken, and exported to the office
for volume calculations if needed.

Check against any existing nails or survey available.

» As-Built shots at Tie-Ins taken, and exported to the office
for model adjustment if needed.
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Machine Setup

Be Meticulous and pay
attention to Detail!
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.
Why Proper Setup Matters

d Put down a quality product you can be proud of
J Improves ride quality and smoothness

J Improve overall life of pavement

-1 Reduces rework, reduces cost, promotes incentives
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.
Machine Leveling & Frame Setup

Level Frame side-to-side & front-to-back

Level Pan side-to-side & front-to-back
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Machine Leveling & Frame Setup

Use level and stringline

o
- when it has to be right iewa_

Geosystems
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.
Machine Leveling & Frame Setup

[ &)
= = = = Actual pan profle notsetfiat | © 0 9
: Gap caused by stainless
hhhhhhhh Stainless after adjusting flat heau?bg idJi.lE-tEdytDﬂ high
o o o ”’

L
Excessive gap caused
o Q o
~ — — — Actual pan profile not set flat R b

-------- Stainless after adjusting flat
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.
Machine Alignment Setup

Paver frame and slipform
mold 2° out of square.

Lol
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.
Realtime Paving and Adjustments

I ’ I

= = = = Actual pan profile not setfiat | © o 9
~~~~~~~~ Stainless after adjusting flat

Gap caused by stainless
being adjusted too high

a L#] o f

o
Excessive gap caused
o (s o being
- = = = Arfual pan profile not set flat mgdﬁhﬂw

-------- Stainless after adjusting flat
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Fine-tune machine leveling during paving

Pan not parallel to grade

Bottom of form is not parallel to
the grade the machine is running on.

o) O

o

PRA-005 Grade

g Jfeica

Geosystems
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.
Realtime Paving and Adjustments

Fine-tune machine leveling during paving

Pan parallel to grade

Bottom of form is parallel to
the grade the machine is pouring on

. O [ i ’ J ewa
AR D — 4

Geosystems
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Common Setup Mistakes

A\ Lead or Draft of Paving Pan

A\ Machine not level to Pan

A\ Incorrect tamper height or vibrators

A\ Speed - Paver — Vibration — Material delivery

A\ Poor subgrade grade or alighment
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Time for questions

< Tim Tometich, Manatts
< Ryan Murgia, Quantum Land Design
- JR Poole, Power Curbers and Power Pavers

< Mark Brenner, GOMACO

- Bob Parker, LaserGPS, representing Leica
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