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Introduction

Using LIDAR to Manage Safety Assets

SPEED - the acquisition phase is being
performed at driving speeds

SAFETY — the information acquired is being
done without putting workers in harms way

RELIABILITY — the spatial information is
proving to be very reliable and reusable for
a wide variety of applications




Low Cost Safety Improvements

e PennDOT District 6-0 identified locations
pased on crash clusters

 Hundreds of Iocatlons across the dlstrlct S
five counties | :

e Address safety
solutions
— Striping / Lege
— Sighage
— Guide Raill
— Delineation




Low Cost Safety Improvements

e Pre-LIDAR Survey Plan Production

— Base Mapping
— Pennsylvania Spatial Data Access (PASDA)
— Google Street View
- Field View

— Identifying Curve Speed Advisories
— Ball Bank

— Proposed Plans
— Base map revisions
— Proposed safety improvements




LIDAR efforts at PennDOT
District 6

Low Cost Safety Improvements

Case Study #1
Roundabout Design Survey

Case Study #2
Realignment

Study




Base Mapping for Roundabout Design

e Data collected for asset inventory

e Post-controlled to produce an engineering base

e Currently being used to develop a roundabout
design




LIDAR — Realignment Study

Step 1 — Aerial image draped on surface




Step 2 — Extracted roadway geometry features

. LIDAR — Realignment Study
e
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. LIDAR — Realignment Study
e

Step 3 — Proposed realignment
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LIDAR — Realignment Study

Step 4 — Plan production
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LIDAR — Asset Management

e High speed geospatial data acquisition
* Processed safely in the office

 Pavement markings, signs, guide rail, etc.
can be collected and attributed efficiently

Information collected can be displayed in
either MicroStation or ESRI 3
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Directions
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Q PennDOT king of prussid
m Baltimore Pike, Glen Mills, Pennsylvan

(Ty| Driving Time

& =
LEAVE NOW ~ OPTIONS

00:34

hr min

36 min typically
24.84 miles

PENNSTATE

1. Start at PennDOT king of prussia

1:35 PM GMT-0500

2. Go northeast on Wills Blvd toward
Allendale Rd

0.02 mi

3. Turn right on Allendale Rd

pennsylvania 0.08 mi

DEPARTMENT OF TRANSPORTATION
Pike)

18.68 mi + 23 min

6. Take ramp on the left to
HMASER i o Y Wilmington Pike (US-322 E)

4. At fork keep left on Allendale Rd

0.14 mi - 1 min

5. Turn right on US-202 S (W Dekalb
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LIDAR — Asset Management
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Straight Line Diagrams (SLD) Historic
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* |Infrequent Updates
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LIDAR — Asset Management

Straight Line Diagrams (SLD) Future
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= Dynamic Map
= To Scale

= Automatic Updates

= Direct Access — Office
and Field



Low Cost Safety Improvements

SR 0322 — District 6-0, Chester County
— 23 miles long

— Final product over 100 plan

Highway Omm=:;
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Low Cost Safety Improvements
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Low Cost Safety Improvements

EISTRIET Ty moTE_| seetion | st
PROPOSED 516N TABULAT 10N TABULATION OF OUANTITIRS -0 | cwestem | o322 | 0 | oF
FLaR | SERIES B HONE TERDOR_TOWNSHIF
sruce | wosser | S1ZE|OTY [T 2y DESCRIPTION @ = o 2 = 2 & -3 3 [T W] &
G R EESE [ sTop £ £ k9 2 2, :w ol = ¥ ] { 1
e = = A ] ! b ix = &
O ICTR I S M T 15 fm el s | | —— H
| 36x38" | 1 B CROSS ROAD 2 1 EE |eE &2 wE [T o i P
0 var. xa- | 1 F | SINGLE-LINE ADVANCE STREET WAME FLAGUE (WALWUT STH 2 ¥ f: ee: |5 |5 g':n? FE= 52‘6 3 sEpuETSs FATERENT WSS D 5 1oHiNe FLA
3 Sowrss [ 2] 7 [ceoes Taric owes mr stoe o B (2 (% |5 o8 |% (B (&0 (R B o 0k e i
1 36H6" | 4 B |PEDESTRIAN { FLUGRESCENT YELLOW GREEN) ; é ik [EE | 2E Eg” EE: E-s-.:
0l sa-xiz- | 3 & DIAGEMAL DOWNRARD POINT |G ARRCS - LEFT (FLLGRESCENT TELLOW GREEN 5 = Cl o B> |82 |3z |B2
i zamze | 2 [ DIAGONAL DOWNWARD POINT WG ARROW - RIGHT | FLUORESCENT YELLOW GREGNI £ -4 - =t - 3 ¥ -4 ) SCALE
0 = i - |RETROREFLECTIVE STRIBE {GREEW — - - T e e e ™ rﬁn FEET
¥ [ - 1 - RETROAEFLECT IVE STRIPE { YELLOW BE|%|gE|® = = gs SlEs gg[s EEL&". E? H e [ alb—
z [ - 2 RETROAEFLECTIVE STRIPE (RED) .
E 251 [I3] 3 23 H 1 2
EXISTING 510K TABULATION
FLan [ senies
i | ERiEs | size [are OESCRIPTIOH
: Az-1 - 2 [sPeeo Liwir 135 wew o)
we3r| - 1 [Wo_Pansing
AT-203-{ - | I |show EwERENCY ROUTE " © &2 ST 200
wres - T LIMITED TIME PARKING =200 [0 DOUBLE YELLOW CENTERL INE
e - 1| MORIZONTAL LEFT_ONE-wAY
1R - 1| Won1 ZONTAL MiGHT amE-war
i i - 4 [sTar EEs'wEOS} ITE CROSS!
AS-2 = 4 [wo TRUCK RESTRIPE 12 0 ) IHETA .
LL 181
247 s0Llp mITE S1oe i SR 0322/0080/080F 4= soutb waiTE EGGELIHE
INSTALL 127
AND REPLACE TYPE 8 "
o} 0] O WETAT AED w.rmml:cmrf TRieE A= DOTTED WHITE EOGEL INE
. 352/0050/0781 RESTRIPE T2:
2 10 SOLID WHITE CROSSWALK
=} & SOLID WITE CROSRALK ;q HESTHINE 100"
: SOLID MHITE EDGEL INE
RESTRIPE 262
PENNSTATE \ 3 4% S0LID DOUBLE YELLOW CNTERLING A RESTRIFE 200
ul INSTALL TYPE B, TYPEF RESTRIPE 136’ 5 SOL10 DOUSLE YELLOW CENTERLIME
|4l INSTALL GREEN RETROSEFLECTIvE STRIPE P 11 R L
I G332./0080.,062 1 E
cotiTL e ® IHSTALL B 2
D OCUBLE 24" l|l||'[ fﬂos&lluﬂ =
vELLDN CEnTERLINE | Y B o o) oy
T =
Sam = —
st am F .
5 — RESTAIPE 71 oy o
DOTTED WHITE zmnm\ _— T seLID WHITE cmss-un"‘*“\--._q_ \‘“‘ TTRETALL 28 )
= £ WETALL 20°
S = - E "‘-u_\_‘ 4= DOTTED DOUBLE YELLOW CENTERL INE
1 — S—— — © o) ' RIFE T0° TS wne evce e
. o _ e - - 1
—— 6 sotp wITE rno'mu o
= - 7 T K| T A T e e
— ooy 4= SELID DOUBLE vELLON CENTERLINE o) S
—0 o " INsTALL | TYPE B, TYPE F gl —— RESTRIPE 11°
4 INSTALL YELLOW 'RETROREFLECTIVE STAIPE 3350010 mTe ToP BaR
[NSTaLL
4% SOLID WHITE EDGEL IHE - INSTALL 7207 2
et e | 2 4% SOLID WHITE EDGEL INE s
. 4+ oorrep mare wocem | § INSTALL TYPE B, TYPE E ~
| = INSTALL GREEW AETRGREFLECTINE STRIPE =
pennsy vania H 885/ chnbro6as 5
a INSTALL GREEN n's:'ﬂskutcrlvf LHRire 5
DEPARTMENT OF TRANSPORTATION 2 okl 3
z -

HN I B EGEND
]

GUIDE RAIL MOUNTED DELINEATOR TYPE O (w/w , SPACED AT T8 oM
AHGEWTS AND 37.5' OH CURVES

WOTES
1. POSTED SPTED LIMIT 15 35 WP oM SR 0322
2. SiGK LOCATIONS AT UE ADJUSTED T FIT FIELD CONDITIONS




. LIDAR — Developing CAD files
e

US 1 Township Line Road
— Emergency Location
— Frequency of Traffic Incidents
— Public spotlight

BEFORE |

PENNSTATE




LIDAR — Developing CAD files
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LIDAR — Developing CAD files
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LIDAR — Developing CAD files

SR 0001 & SR 0032 Limited Access Interchange
— District 6-0, Bucks County
— Emergency Location
— Dangerous weave

-




LIDAR — Developing CAD files
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LIDAR — Developing CAD files
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Using Mobile LIDAR to Optimize the
Analysis of Safety Assets

e Advisory Speed for Horizontal Curves

How current technology is being used to
Improve upon prevailing methods




The Statistics

e Large number of fatal crashes classified as

roadway departures
« Many of these occur at horizontal curves

 In general, crash statistics show increases
across-the-board in 2015 and 2016 for the
first time In nearly a decade




General Statistics

Fatality Rate per Fatality Rate per
100 Million VMT 100,000 Population

Speeding-Related Fatalities
The Statistics
2015 9,723 (27%)
2014 9,283 (28%)
Source: FARS

2016 1.18 2016 11.59
2015 1.15 2015 | 11.06
2014 1.08 2014 | 10.28
Source: FARS/FHWA - Source: FARS/Census ‘I'l]l.ll’y Rate per |njury Rate per /
100 Million VMT 100,000 Population
| 2016 N/A 2016 N/At |
PENNSTATE \ 2015 79 2015 76] ’
® | 2014 77 2014 734 |
Source: GES/FHWA Source: GES/Census
\ Rural Versus
Urban Fatalities*
k Rural Urban 7

| 2016 | 18,590 (51%) | 17,656 (49%) |

12015 | 17,572 (51%) | 16,830 (49%
2014 | 16,791 (51%) 15,917 (49%)

Soun_:e:_ FARE. '_Pe_rcent based on known land use

@]+ | NHTSA U5, Department of Transporiation
Eﬂ HNational Highway Tratfic Safety Administration



Prevailing Methods

e Accelerometer Method
e Ball-Bank Indicator Method
« AASHTO Geometric Design Method

LY \/2=15(0.01e+f)R
e GPS METNO0

e Direct Method




Drawbacks of
Prevailing Methods

© - Time-consuming

o Difficult to replicate
and verify findings

e Subjective and
Inconsistent Results

e Personnel Safety
during field testing




A New Method...
...using LIDAR |

* Precise, real-world data at
your finger tips

* Curve can be evaluated from [
the office using TopoDOT, a &
MicroStation add-on

 Calculations can be checked, pii
verified and replicated

e Consistent results




How It Works V2=15(0.01e+f)R

 Required Inputs using TopoDOT:

— Posted Speed

— Friction Factor, f (Table 3-7, AASHTO Green Book 2011)
— Lane Width iy

PENNSTATE
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How it Works (cont’d)

e Establish lane centerline
— Striping can easily be extracted by intensity
— Offset to center of lane




How it Works (cont’d)

e Drape centerline onto point cloud surface
e Generate best fit arcs

88 Yiew 1 - Top, Default ===
Erdw-ARHEHN NEE HTLE

—

[ Find Arcs | Processing

| Options ‘ Lew

'-; Get From Selecled Beme

\ - Modify\Delete Arcs

PENNSTATE

. AddArcs

o\l ClearAll Arcs

= View 3, Default o] -] (]
s AQQREH I PEE HTLE
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How it Works (cont’d)

* Process data and compile reports

* Wiew 1 - Top, Defait

A
Posted Speed: 50 : . :
Friction Factor: 114

Sedtion Intenval: 10 QOPE!S"”‘ 1 Poston

Min Calculated Speed: a1 ”

Max Calculated Speed: B

Radius of Cunvature: 5371
! ! A

K L M M o p

Position slope
73.54
10 33.54
11 3354
2 103.54
12 11354
14 12354
15 133.54
16 14354
17 15354
1€ 15354
15 173.54
20 13354
£1 13354
22 208.54
23 113.54
2

Computed Speed

- - I 7 I S UV

PENNSTATE

e
]

ra

—$e=lcpe Pertentags

Camputed Speed

Slope Percentage
=
Computed Spoeed
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4/228.54
25 233.54
26 24354
27 25354
28 262.54
29 27354
30 289.54
31 29354
3z 303.54
33 318.54

¥ 1

TR

0s

8
298.54
30054 |
518.54
32854 |
390 54
34654
50 54 |
36654
578.54
306 54
398.54
408 54
41776

Position Along Curve

78.54

=

B 54
90.54
108 54
11054
12654
13854 |
14854
158.54
168 54
176.54
188 54
196 54
208 54
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The Future of LIDAR

e Guide rail asset management
 Pavement Condition

w View 3, 3D Metric Design, Track_D-Pavement.cal, Track_D-CAMB8-551_2015.1029_1..[ = |[ & | &= |
~1@00iHa40 YoRZEE Ev 26

=

View 1 - Top, 3D Metric Design
LR QFal HhoREE|H TG

Main | Options

Thickness
Step:

Left Sample:
Right Sample:

PENNSTATE

Direction:

Thresholds
Grade:

Cross-Slope:
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Questions?
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