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Ride Quality

The Ride Quality module includes three types of ride statistics analyses: Overall (for the entire trace),
Continuous (reporting at evety sample location), and Fixed Interval (reporting at a fixed interval or a lot

length).

Ride Quality M RE
Analysis Type: Fived Interval = [File Profile Secticn | Apply 250mim Fiiter
2 Toverall | [Ride Stats| ¥] Left Elevation Full - W
Ride la ey hidex 7] Right Elevation F
Threshold (in/mi)
Segment Length (ft) 5|
Profile Selection

Any number of profiles may be selected. The section to be analyzed can be specified for each file. You need
to determine whether the Apply 250mm Filter should be applied depending on whether the profile has been
previous smoothed or filtered with a low-pass filtering. Tf in doubt, contact your profiler manufacturets.

Ride Quality

¥ Anstyee o
Analysis Type |(,“,‘f‘§‘i',‘fi’,‘f{7' File Prafile F'5e|c;mn Apply. i’;ir.Jmm.F;\m
Ride Quality Index [ o ‘j'
Theeshald {in/mi) | 90.00)
Segment Length (f) 2500
Inputs

Tnput Templates ate available for this analysis. Changing the selected profiles will not affect the template.
The inputs include:

P Analysis Type: Selection from Overall, Fixed Interval, Continuous

» Ride Quality Index: Select from: TRI, HRI, MRI, and RN. Overall and Fixed Interval
analyses also include options for simultaneously determining HRT and IRT as well as MRT and
IRT.

B Threshold: Available if the Analysis Type is Fixed Tnterval or Continuous. Note that you
need to input proper input value depending on the Baselength input due to averaging effects.

P Segment Length: Used for Continuous and Fixed Interval analyses. The input value should
be less than the entire length of the profile. Otherwise, the Analysis button will be grayed

out.
Ride Quality i
Analysis Type W‘l File Profile  Section Apply 250mm Filter
file @ LElev Full ~ v
Ride Quality Index IR ¥ RElev
!F'l
HRI
MRI
RN
HRAl and IR
| MRl and IRI
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Ansbys Type Faed Interval - Fie Profie Section | Apply Hdenm Fiter
reera— TR S R v
il Geaflty e Contimems Bt tievaten
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Segment Length () 5
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TEIHET LI ENTEET, 7r 7 7 A ABUANER LD H0FE e — A7 f V2 —T7 ¢
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Ride Quality

¥ p Aye o
Aridy Type ey nl Predie Section  Apply 250mm Fter
| Rude Seats (¥ Leht Bevation | Full w
Rade Quadty Indes ] Right Elevation
Theeshold (mrms) w00
Segment Length ift) 00

A%

AT 7 L— NI, ZOTO7dICRHTEET,  BRLAETv 77 A NVEERELTH, 7
U7 L— MIEBITH Y A, ATNILLTOMEY T,
»  Analysis Type (fi#tr OFERE) : Overall (222 X Hfi##HT) . Fixed Interval (—ERIKEIZ X 2 fif
#T). Continuous (HIFEIZ K HMEHT) 2 DIEINL F5,
» Ride Quality Index (Gft ¥ .DHiIFE40) @ IRI (EEE T 7 % 2380 . HRI (hN—T H—F 7R A
820 . MRI (ZEA7 BB TALE O IRT OFHfE) . KRN (T A RF3—) 23 HIER L
%9, Overall & Fixed Interval ®3541%, HRI & IRI, F721X MRI & IRI % [FRHIfENT 2
TOOEREEHET,
»  Threshold (Ffif) : fi# 4T OFEFE7Y Fixed Interval % 721% Continuous DA IZFIH TE £,
W T DT OICIEEE DO AINTE LOANEZ AL TFEN,
» Segment Length (X&) : Continuous &% U} Fixed Interval T L £3°, AJJEIZ, 7=~
FANDOER L VELS TRETE, SLARTIE, [Analysis (RHT) R & 37 L—ic7k

0 ET,
Ride Quality b Aneze o
Anahyin Type File | Profile  Section | Apply 250mm Filter
e ¥ LDev Fol - v
Fudde Quality Indes Rlew

Page 93



ProVAL User’s Guide / Analyses

Display of profile selection is determined by the ride indexes that ate selected by you. Tf TRT is
selected, both left and right profiles are available for profile selection (i.c., check boxes would appear
next to each profile.) If either HRT, MRI, or RN is selected, only entire files can be selected (i.e. check
boxes appear only next to files).

If the Overall analysis is selected, no additional inputs are needed.
Ride Quality v | anate
Analysis Type |Overan 21| File Profile Section | Apply 250mm Filter

Ride Stats ! Left Elevation ;Full - v
T1Right Elevation

Ride Quality Index [ .

If the Continuous analysis is selected, a sliding baselength can be defined to apply 2 moving avetrage to
produce continuous tepotts.

Ride Quality ) ¥ [ Anstyze
Analysis Type |continuous ‘ File Profile Section  Apply 250mm Filter
— RJdeSms u Left Elevation [Full - @
Ride Quality Index I”t - ? ;
Theeshold Gir/mi) | 90.00
Segment Length () [ 2500

Tf the Fixed Interval analysis is selected, segments can be defined and the analysis reports statistics
for each segment, rather than the entire profile. The length of the segment can be specified, and
multiple segments will be added at that interval. For example, if the segment length is 528 feet,
segments will be added every 528 feet. The exception is when exclusions are defined in the
Editor/Sections. In this case, segments will be added until one hits the beginning location of an
exclusion area. Thetefore, the length of the last segment before an exclusion area may be less than
the fixed length. Segments will then be added again starting at the end of an exclusion area and repeat
the above process if any additional exclusion areas occur.

Ride Quality o Anatyze
Analysis Type Fieed Interval | | File Profile Section = Apply 250mm Filter
. " RideStats{U LeftBlevation (Full - 7]
he ity s oo L ¥ Right Elevation Full + 9]
Threshold (in/mi) 8500
Segment Length (ft) 528.00)
Outputs

P Overall: The Ride Quality statistic for each profile or file is displayed.

»  Continuous: Table listing the locations and maximum value of the out-of-threshold ot “hot
spots” statistic. A chart shows continuous roughness results for the selected profiles.

P Fixed Interval: The Ride Quality statistic for each profile or file is displayed for each segment.
A chart shows a graphical representation of the stats.
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Ride Quality o
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Paght Elevaton
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Ride Quality [
Analysh Type Fioed Tntecual Sectign | Apply 230mm Fifter
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R
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Overall analysis results.

Ride Quality g -
Analysis Type Overall -] |File | Profile Section | Apply 250mm Filter

§ ————————— | Profile ¥l|Fley Full ~ @
[ ety et CI— IREley Full = v

File | Profile | IRI (in/mi}
» | Profile LElev 39.02
Profile RElev 5855

Continuous analysis results. You can select each profile or file (for two-channel indexes) to display the
analysis results. Select which profile to view using the dropdown box above the output window. Toggle
between the chart, table, and map data (if a route is defined). On the chart the threshold is shown as a
hotizontal red line. Locations above the threshold ate displayed as red-coded segments on the map,
indicating hot spots or failed ateas. Mouse over each hot spot to show information including the start/stop
distance and the ride index value.

Ride Quality
Ak Ty Esatnuom <1 [File_ Profile | Section | Apply 250mm Fitter

Profile ¥|LElev Full ~ &
Ride Quality Index R - ] RElev [
Threshold (in/mi) 20.0]

Segment Length (ft) 2500

|Profile LEtev -

|ECRar) 21 Table | o | B B S Distance (f): 493.2735 IRI (in/mil: 1876777
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1R finfmi)
pi "
5 o
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.

!

1
<
2
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Distance (ft)

—— Frofile LEey)
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Overall (&R X 2fRHT) 5%
Ride Quality -

Analysis Type Overall . |File  Profle  Section  Apply Z30mm Fiter
) Prefils ¥ Libey Full = v
Rude Quastity index ¥ el ¥ Rfley Full - ¥

Fis | Profde IR (in/ems)
» Profile Liey mo
Profile RElew 05

Continuous GHEGEIZ K D) FEH, TR EZRRTHDIC, 7077 A NVELIET 7 AV
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Ride Quality
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Fixed Interval analysis results. You can select each file to display the analysis results. Toggle between the
chart, table, and map data (if a route is defined). Colotr-coded segments on the map indicate pass (blue) or
fail (red). Mouse over each segment to show information including the start/stop distance and the ride index

value.
%] Chart | Table M Map | B BB &
90
80 B
70
60 —_—
Eso
£
z 40
30
20
10
]
0 2,000 4,000 6,000 8,000 10,000 12,000 14,000
Distance (ft)
[=—— Left Wheel Path == Right Wheel Path]
—_—
[ Chart (] Map
Start Stop Length Left Wheel Path - IRI Right Wheel Path - IRI
Distance (ft) Distance (ft) () (in/mi} {in/mi)
0.00 52798 52799 55.08 60.86
52199 1,05599 52199 6542 5437
105599 158398 52799 5888 4951
1,58398 211198 52799 59.80 4244
211198 2,63997 52799 5503 4514
263997 316796 52799 60.86 5165
316796 369596 52799 49.58 4436
369596 422395 52799 4254 4445
422395 4,460.45 236.50 8940 7694
479945 532644 52699 5887 6383
568044 6,20843 52799 5175 6290
6,20843 6,51243 304.00 8089 68.86
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[ Chart [ Table

Q Q Locations + Map = Export « | Location:

[ETvir]

Start Distance (ft): 4,223.95

Stop Distance (ft}: 446045

Left Wheel Path - IRI (in/mi): 89.40
Right Wheel Path - IRI (in/mi): 76.94
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Analysis by Excluding Leave-outs
The exclusion analysis excludes the results with the leave-out sections. Leave-out sections can be
defined using the Editor/Section screen. An example with two leave-out sections is shown below:

Editor: Sections File [Profie - Mavigate -
Start Distance (ft) ' Stop Distance {ft} | Length (ff) | Type Name
4000 000 20000 Leave-out - lgnorel
P 30300 345000 41700 Leave-out - Ignared
Defauit Full
chlBRS
04
| |
02 0 i
z \ |
i |
£ 00
E 1
02 !
04
0 500 1000 1,500 2,000 2,500 3,000 3,500 4,000 4500 5,000 5,500 6,000
Distance (f)

[=—T1Fex — REley [ Leaveout]
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BROMIEAT 1L, BRI R X OFE R D BRAVE T, BRIF e X X, Editor @ Sections Hiifi ([Navigate]
RE TR ZESTEDD I ENTEET, 2 DO RRENC L D12 FITRLET,

Editor: Sections Fie Profis - Navigate -
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MR A RTHAMETH D, ATV T 3= 2 DOE RN BB S AL D AR (27 4+ —

ZH =)D A a—ZZ R HEMINEME, REITR AR Y LR THA RIA U RRSNTZ,
[oARY2 - BEMERICBE 2 HEEHR LY ]

Half-car Roughness Index (HRI) (/~—7 1—F 7 32 2550 : 80km/h DN—T H— I 2 b—va v
12 X o TN HFE S A8k, (HELASTM E 867-02) IRI & D 7 /L =Y R L78
RSN TWBIESR, a7 7 A WX WRIEE O A8 AV b b, HRI OISZIL IRT & X5y L
TEESNAR,  (HIUFILTER) [HAS4S « BmreicBIy 5 HFEE LV ]

Mean Roughness Index (MRI) (447 B A=A TAL{E 0O IRT D) « SMAI i o> RT & PRI E#
TREIEE D IRI OFE,  (HH:ASTM E 867-02) [A%EE « BmEMEIRICEE+ 2 HFEE L v ]

Ride Number (RN) (7 A KF1/3—) : 0~5 TRINDHEHLEO R LA FRFHEL, 01BN WE
LHEEL L SIHSEAICE O RREEZ RS,  (HHLASTM E867-02) [EAZES « BRIz 2 H
L]

baselength (FEJER) : 7u 7 7 A L EHEI LI L EEMNES T, MEo~r 77 2F ¥ 0%
3 A AT 100mm 2 V5, (HE:ASTM E 867-02) [+ « umtEikic B4 5 HEE4E
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Overall (&2RIZ X DMHT) #ERIT. FEBRSIMFRIXEINOREMD I K- THE SN ET,
Continuous GHFEIZ X DT X, BRIMIRZBROWIZFER T, TR 2R T 572012, &7
O7 7 ANEIET 7 AN QT RV AT v I R) BERT HZ LB TEET, [hotspots]
RIS GNICAD Ay FARy bERRINLET, £ LT B RNOER T 7 2 A7 1y b
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Overall analysis results are computed by including only the results within non-leave-out sections.

Continuous analysis tesults excluding leave-outs. You can select each profile or file (for two-channel

indexes) to display the analysis results. The “hot spots” table will exclude any such hot spots falling within FFRRESNEEA,
the leave-outs, and the continuous roughness plots within the leave-out will not be displayed. Ride Quality
Ride Quality e | Analyss Type  Cortinuows | | File | Profde  Section | Apply 250mm Fitter
| — 1 o = Profe ¥ Lbwy Full ¥
Analysis Type Continuous -||| file | Profile | Section  Apply 250mm Fiiter Fade Quality Index " - " Rlev >
Profile [@LEley Full ~ = - -
Ride Quality Index IR - I RElew B Theeshold (in/mi) | 2000
Threshold (in/mi) 9000 Segrent Length () [ 2.00|
——
Profile: Llev icAERS
| [profie: LEtey Jewa-fnRS Stant Stop m
| Start Stoy Rl Datance () Drtsnce M) (e ) 200
3 P
Distance (ft) Distance (ft) (in/mi) 00 17240 1m0 10058 10
17240 17810 10068 T m % bt
2480 22090 %663 25310 m0 6w 1601
25310 8350 14307 iy 31210 o M 140
n210 wn s 140 41959 L3 el g
419590 420530 Moz | o e e e 2100 | |
14,0850 121000 w8, E 42500 wsso  mm 2 !
421500 125690 i;mm <00 320 T 1989 80 |
430 s 1me | B oa0 e wns e i l |
477620 480150 12743 Ln080 TS T T ) i
&0 40 A { l
481060 481870 10470 f 1 )
40 |
-
20 6
6 = O 500 1000 1500 2000 2500 3000 3500 4000 4300 5000 5500 000
a 500 1000 1500 2000 2500 3000 3500 4000 4500 5000 5500 6000 Distance (f)
Distance {fY
- .
4 »
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Fixed Interval analysis results excluding leave-outs. You can select each profile ot file (for two-channel
indexes) to display the analysis tesults. The Length column in the table shows the actual length used for ride
index computation by excluding the leave-out sections. The segments would advance until one reaches the
start of a leave-out location and this specific segment may contain less than a full interval. After passing the
end of a leave-out, the segments would re-start advancing with the fixed interval again. It would repeat the
above process once encountering other leave-outs. Roughness indexes will be reported within each segment
(full fixed interval ot partial interval) and the actual lengths for all segments are also reported. Leave-out
areas are not plotted in the bar chart.

Ride Quality P~
I Tope [Facditeral <] File | Profile | Section | Apply 250mm Fitter
) § - || Profile ¥ LElev Full - ]
Ride Quality Index IRt -\ ¥ REley ]
Threshald in/mi) 5000
Segment Length () [ 5800
|Profile -
HATave [R5
65
60
55
50
45
0
S
Bas
20
15
10
5
[}
0 500 1,000 1,500 2000 2,500 3,000 3500 4,000 4,500 5,000 5,500
Distance (ft)
= Cour .
Start Stop Length LElev - IRI
Distance (f) Distance (ft) ) (in/mi)
PPN s ATl . .. Ao LS
B 860 400,00 .
................................................... SRS . . . J—
600.10 112810
112810 165610 528.00
1,656.10 218410 528.00
2184.10 271210 528.00
SRR .. AARR RO RURRRRY . .- IR ...
H Y 303300 3080 %

397810 450610 52800
4,506.10 503410 528.00
5,034.10 549390 465.00
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2890
2959
3120
3253
301
4757
6357
4376
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Fixed Interval (—EMIIEIZ &L 2 HE0T) 13, BROMS R ZBROZRER T, TR R Z2 Ford 272012,
KT Ty ANEIET 7 AN QF xR AT v I A) BERTHILENTEES, S
DF| (FH RO Length) 1%, FRIIGXE % BRI LI-Fe 0 DHFEEE R T D 7201 Ebi 5 FEER
DREIZRLET, TOXMIX, RIS OB RICET 2 TR, T LT, ZOREDXH
IEFERREREEVELS 222 LR 0 3, BRI M OK RS2 @iREIc, KEZHEO—E MR
TR, WO RXENCERT 2E T, LD mEAZRVIBRLET, F7XA AT v
7 A%, ZAXEOFHANTHRE LET (oL EXRMELIIRELRKH) . LT, $XTHOX
MOEBEOES bHE LET, AR TIE, — - VI 7 TRRINETA,

Ride Quality
Analyun Type Faed Inter,al -| |Fle |Profile  Secton Apply Bl Filter
Profibe W LElev Full - 5
Ficke Quatty Index L o
Theeshold fin/mi) [ 0.0
Segment Length (h) 52800
[Profiie
Em O BR S
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%0
%
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40
E
= 35
b ]
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20
15
o
L]
o
o 500 1000 1500 2000 2,500 3000 3500 4000 4500 5,000 5.500
Distance (M)
[Profie
= Chan g Table || iy R =
Start Sop Length LEbes - 71
Distance {ft) Diztance (7] ift) fin/'mid)
000 40000 4000
600.10 112810 5300
112810 163610 52800
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il 271210 53_3.”"“
271210 103100 3080
345010 397810 00
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503410 549950 26500
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