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NCHRP 8-44-2 Objectives

The main objectives of NCHRP 8-44-2 are to develop:

A robust, defensible, and accurate analytical set of
algorithms to forecast the safety impacts of
engineering and behavioral countermeasure
investments at the planning-level

User-friendly software, compatible to the extent
possible with planning-level data inputs, to incorporate
the analytical procedures for forecasting safety

Guidance materials to accompany the analytical
procedures and software



Need for Research/Tool

Predict safety impacts of large-scale projects

Safety impacts of future population, schools,
transportation infrastructure

Compare and contrast growth scenarios
Infill vs. sprawl, interstate vs. expressways, etc.

Examine safety impact of region-wide
policies/programs

Implementing region-wide photo-enforcement for red
light running, etc.

Support proactive safety planning



PLANSAFE Software Package

The research team has developed the Planning Level Safety
(PLANSAFE) software package to:

Forecast the safety impacts of socio-demographic changes

Evaluate engineering and behavioral countermeasures at the
planning level

PLANSAFE consists of the PLANSAFE main software tool
and two supplemental tools

. at the planning level '
S U nepming el

PLANSAFE main tool is designed to use the outputs from the two
supplemental tools as input data




2! Install PLANSAFE

& Install PLANSAFE

Installing PLANSAFE Package

Thet I51 lling

[} PLANSAFE Main Tool




State DOT/MPO/City
Emme2
TransCAD US Census Bureau
ArcGIS
TAZ Shape File (Polygon) Census Blockgroup Shape File (Polygon)

Roadway Shape File (Line) State-wide Census Data
Intersection Shape File (Point)

Crash Shape File (Point) BLANSAREIC T

PLANSAFE GIS Tool

roadway Population/Polygon demOgraphIC

Total Crashes/Polygon Total Housing Units/Polygon
Total Roadway Length/Polygon

crash / socio

Median Household
Income/Polygon

Total VMT/Polygon

PLANSAFE Main Tool

Predict Safety With/Without Countermeasure at the Planning Level
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PLANSAFE Supplemental Tools



PLANSAFE GIS Tool

Users can use the PLANSAFE GIS tool to aggregate point
or line features by %iven polygon units or to create
intersection point layer

PLANSAFE GIS tool is made to run within ArcGIS

Point-in-Polygon Aggregation Tool

Calculates the number of points in each polygon
Total number of crashes/polygon
Total number of intersections/polygon

Line-in-Polygon Aggregation Tool
Calculates the values of line features, which fall in each

polygon
Total AADT/polygon

Total roadway length/polygon
End-node Integration Tool
Creates an intersection point file



Point-in-Polygon Aggregation Tool

[put Paoint Layer [Traffic Crazh or Boad Interzection]:

]

Unique 1D Field Input point layer such as

| | crashes or intersections

[nput Palpgon Layver [TAY  or Blackgroup):

A —

Urigue 1D Field Input polygon layer (TAZ or

I—_I Census BG )
Search Radius
Ii b ap Units:

Wieight Attribute in Palpgon Layer

Define the Search Radius and
Weight Attribute to estimate

| | the point-in-polygon portion—

Output Field Mame in Polygon Laper the prObabIIIty thata pOlnt IS

— within polygons

Point-in-Folygon Aggregation Results [Qutput Text File):

Customize aggregation results
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__Search
. Distance

i (d feet)

Polygon 1 Polygon 2 Polygon 3
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Point-in-Polygon Agaregation Tool

Users can specify the name of the output
field containing the total number of
points for each polygon Urique D Fi

OIMTID -

Total number of points

(Aggregation output)

] Attributes of polygon Attributes of polygon

[P [ Shope’ [ AREA | PERMETER [ poLv |
5 ] 7

0 Polygon 10352828 12542392
gon 4 1226 3.278538
2 Polygon 9 : 2 Polygon S 1224 8.758634
3 |Pol 28 3 Palygon 7 15761.664 1228 20042786
4 Polygon 12817 516 76 14184618
3 Polygon b 0 4 £ 8045 10688001
6 Pol 4144756 25 8
3544631 . 7 |Polygon 1 7
5 5 9 ] 8 Polygon X 3 5497456
3 3 9 Polygon
10 |Palygon 7944 6] 8.759622
11 Polygon 0 3 2 13.486252
12 |Palygon 8178 5.079106
11158717
1621389
5826533
5.418352
17 |Palygon 4 15867 645 0 13.349809
18 Polygon B : 10279.858 1 0 1027 d 439687
845737 Polyg E 821828
v 20 Polygon ¢ . 8158 487 3.058777 v

Show: W Selected | Records ﬂ Show: W Selected Records (0 ﬂ

Attribute table before running the point-in-polygon aggregation tool Attribute table after running the point-in-pelygon aggregation tool

Select a path to save output text file —

12



Output Text File

in_polygon._txt - WordPad

File Edit View Insert Format Help

e S #

NF, 1151,
DG, 917, 0

Variable Definition

POINTID | ID for the selected point layer

POLYID | ID for the selected polygon layer

Point-in-polygon portion: the probability
that a point is within polygons

Portion

13



Line-in-Polygon Aggregation Tool

Input Line Laver [Transportation Mebwark):

I —

Unigue |0 Figld Traffic Yolume Field

-

Input Polygon Laver [TAZ or Blockgroup]:

R —

Unigue |0 Figld

R ]

Search Method
ch Lines in Polygon without Splitiing Lines

( Search Lines in Polygon after Splitting Lines

Search Radiuzs
I— kap Units:

‘wieight Attribute in Paolpgon Layer

Output Field Mame in Polyaon Layer [3-Letter Prefix):

e

Line-in-Polpgon Agoregation Besults [Output Test File]:

Input line layer including the
traffic volume field (AADT) and
roadway class

Input polygon layer (TAZ or
Census BG)

Define the Search Method,
Search Radius, and Weight
Attribute to estimate the line-
in-polygon portion— the
probability that a point is
within polygons

Customize aggregation results

14



Divide the input line features by given polygon
boundaries

Palygon 1 Polygon 2

e
v

Polygon 1 Polygon 2

ws]
-

Subpolygon 1 Subpolygon 2

Polygon 3 N Polygon 4 '[L
|

I D, R B 777¢L .
C1 . c2 ®

Polygon 1 Polygon 2

2

Subpolygon 3 Subpolygon 4

Polygon 3

Polygon 4

Polygon 3 Polygon 4




Step 3

Polygon 1 ! Polygon 2

Note: The matrix element for line i and polygon j
becomes 1 if the buffer of the line i intersects with the

polygon j

Subpol, ygopri 3 Subpolyg

Polygon 3 " Polygon 4
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Polygon ID
V9 Total roadway length

Total AADT

Roadway length by

Total number of Total VMT class

points

|
™M Attr‘bules of pnl;hun

Tot_points AGGWTr AGGWYMT AGGWLen_14 | AGGWLen_17 | AGGWLen_16 | AGGWLen_12 | AGGWLen_19 | AGGWLen_11 | AGGWTIf_14 _v\_'
12542392 T213.58124 | 1148145 666667 BE2260597 956 2409 120965 959. 21624 1343 534594 261481 166667 |
3278538 2601 724101 13908525 73700621 600563 1548 801664 952922437 o 9639225
8758634 8665 016366 2649560 916667 292522761 287 4924 554097 3740032269 o 152439 416667
1228 20 042786 8451 555495 16212525 204865641 992 2059 057051 2464 535439 3926 283005 o 13315
76 14 184615 7827 876801 336235 BEEEET 118797637 611 2638 476969 1135315449 536452419 3517 599964 274390 BEEEET
1222 10 555007 590554358 2551535 BE6EBT 177407263774 3261 Ba7FS9z2 643845736 0 196252 083333
1220 6.069003 S973.19541 282434 BEGEBT 192850757 14 3926 717962 2046 477448 207213083333
118 6180357 4139595627 329068 134796413108 265717111 1452 424517 265696
116 5497456 4581.06152 380530833333 1626584955 862 3183473512 1697 538006 314881
12139 8324327 10346 412274 803931 166667 3671847321 4145 285381 5499 124867 230677 166667
1213 8759622 384998359 261502 833333 133552725754 25257444353 1324 239137 2302125
12 13 486252 3915571916 176142 533333 106042143 677 1861 695723 2053 676193 1328665
1209 5.079106 3131 051876 309259 166667 192323339282 566 368733 550161411 13267399926 149555
12410 11 156717 G597 604304 256527 75 183362549613 1947 2537357 2899 192879 1651 157567 93838
1193 18621389 4149527966 121240 BBE667  S0093071.335386 2516592074 1632935912 0 75710 666667
1196 5626533 S178.7191089 192321 083333 132956153.75 2356199041 2822 520068 0 94741 166667
73 54168352 9076 411851 TE2TE2 833333 T1GS05967 905 | 1097 260028 710.043191 u 416242309 3086 685542 96238333333
1194 13.349509 6535.062672 267867 333333 230539434 .029 FE32476611 2465550697 2237 305163 ) 0| 158073.416667
1192 4 38657 351299562 146077 533333 94252970 329368 1786 662223 1726.333597 0 o o 89177 .833333
1131 1821628 4915259143 265246 916667 1116161 474 2277 495447 2637 763696 o] o o 97356 666667 |
1190 3055777 2701 075596 2157185 66045475 130959 986 135625 1714 836773 u] o o 617255 | ™)
A |

o

(=00 = 3 = I = I = R = e e ]
o e R e e e e e o e Y e D e B e Y e e e

ooQoooooooc

(=20 =14=1=0F === =]

=, o r— = |T_._... e e e o e e =
Record: 14| « || | 1o Show: | All  Selected | Records (0 out of 115 Selected) Options = |

\
—

Aggregation results from Aggregation results from the line-in-
the point-in-polygon polygon aggregation tool
aggregation tool




End-Node Integration Tool

Input Line Layer (Transportation Network):
I Bl

Output Point Layer (Roadway Intersection):

Search Radius: ‘

| Map Units:

0K I Close |

Input line layer without the
intersection layer

Output point layer

Define the Search Radius to
detect points

18
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CT PLANSAFE Census Tool

Welcome to PLANSAFE Census Tool

Download and Import Census Data

Aggregate Census Data By Polygon

NCHRP 8-44(2)
Tranzporation Safety Planning: Forecasting the Safety Irmpact of

Socic-Dernographic Changes and Safety Counterrmeasure Investrmets

20



Download and Import Census Data e ——

Select State:  |Arizona [v] Select State: | arizond

Click the "Start’ hutton to download the 2000 census data from the
I1.8. Census Bureau.

Downloading az00001_uf1.zip from the U.5. Census Bureau ...

Downloaded Census Information

ss00001.ufl Total population and Urban/rural population.

ss00002.ufl Population by race, age, sex

ss00003.ufl Number of families

ss00037.ufl Housing units and Occupied housing units by tenure

ss00001.uf3 Population of household type by relationship, age, and so on

ss00003.uf3 Population of workers between 16 and older

ss00004.uf3 Population of disabilities by age and sex

ss00005.uf3 Population of employed civilians between 16 and older by occupation

ss00006.uf3 Household income




A.ggragntn Census Data h)' Pulygun Calculate Polygon-in-Polygon Portion

Select GIS Post-proceszed (Intersect) Output File:
Select State:

Select Field:

Blackgroup 1D

Blockgraup Area

22



Blockgroup 1D Blockgroup Area

TAZ Area Subpolygon Area

& MAG BG and TAZ - ArcMap - Arcinfo
File Edit View Insert Selection Iocls Window | Help

Layers A \ Hide/Show

- & MAG_BG ArcToolbox Window
(] 5

-l M MaG_TAZ
0

Intersect Toolbox

+ [ [

S e S S
b | b | b |
& Q0=

55

1937
1895

7

Pee0000000EEE - -

T T E s 2
Record JLI 25 jﬂ Shiow: 'T Sele | Records (0 out of 5288 Selected)
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B

8]

TAZ_ID AREALAND AREAWATER POPTOT POPMIN POPMALE POPOD_15 POP16_64 POP65 HU
|

1 11778
65307
1412863
6232364
1207276
1010972
1010196
897953
632187
320145
452734
500243
309632
832299
726410
600190
G49922
1692105
493608
1859780
1412289
651059
355525
13747
645243
653807
662120
650504
815537
316137
973301
870103
1692275
1550251
195549
455438

]

OO0 O0O00o000o000o000o0o0omooooooo

=
39
2852
13z
610
1034
517
2505
769
605
1011
1183
46
8590
805
443
1612
991
570
2932
135
1101
109
21
1313
317
127
1971
1805
32
1040
1772
1485
380
117
7av

1

7
1710
142
152
566
121
1525
72
268
428
436
12
396
311
282
404
519
55
]
47
145
68
5]

44
16

4
23
1435
£13
3068
410
234
1227
372
311
547
520
28
417
405
260
824
506
267
13a2
76
521
57
13

]

4
24
1739
715
394
705
32z
1495
573
414
721
860
37
546
509
289
1234
630
3E3
2117
=11
7ET
62
17

3
13
187
127
99
g9

E
25
863
497
332
260
250
850
410
271
559
50z
44
325
276
118
264
310
310
1201
97
616
32
20
715
149
64
1133
1077
2z
527
037
810
162
72
410

HU_OCC HU_OCCD2 HU_OCCO03 FAMILIES HH_INC

4
23
811
468
286
238
2329
752
381
244
478
536
28
291
265
99
803
289
292
1125
67
572
28
17

3
19
124
171
115
47
g1

u]

3
G4
21z
146
179
143
564
174
133
191
231
2
214
200
75
308
219
144
71z
29
221
24
1

a0
37

7317

7317
25241
29741
34160
22746
44249
22749
42318
21934
18694
20987
11443
25120
30291
18778
20886
29714
48747
39445
15680
27234
14635
11628
37072
83101
71827
19719
27142
15641
21747
24591
39184
36534

9220
15943




Software Demonstration and
Discussion



Step 1: Select Analysis Area and Unit
-TAZ or Census Blockgroup

Step 2: Prepare Current Baseline Data
- Aggregated Crashes by Polygon
- Exposure variables by Polygon

Step 3: Select Target Area

Step 4: Prepare Future Baseline Data
- Aggregated Crashes by Polygon
- Exposure variables by Polygon

Step 5: Predict Baseline Safety
- Find Safety Performance Function
- View Prediction Results

Step 6: Evaluate Safety Project
- Safety Countermeasure Table
- Select Safety Investments
-View Safety Project Evaluation Results

Safety Project Evaluation Results at the Planning
Level

26



Analysis Steps

b 1. Select Analysis Area and Umt
2. Prepare Current Bazeline Data
3 Select Target Area
4. Prepare Future Bazeline D ata
5. Predict Bazeline S afety
a. Find 5 afety Perfarmance Function
b. Yiew Predicted B azeline 5 afety
E. Ewaluate Safety Project
a. Safety Countermeaszure T able
b. Select Safety Investments

c. Wiew Evaluation Results

NCHRP-8-44 (2)
Transportation Safety Planning

Forecasting the Safety Impacts of
Socio-Demographic Changes and
Safety Countermeasure Investments

Select Analyziz Area and Unit

State: [V] County: [V]

Jurisdiction: Analpziz Unit:

PLAMSAFE iz a predictive trangportation planning tool that iz intended to aid in regional and sub-regional planning activities. 1tz a
zketeh planning tool that iz meant to provide guidance on broad lescel zafety irvestments and does not have a sufficient level of
accuracy for project level investment decizions. |t iz appropriate for caridar level project azsessment and larger. [t iz naot zuitable
for micro-scale analysis and should not be uged for thiz purpoze.

Help Exit Continue ==




Select Analysis Area and Unit (cont’d)

State/County/Jurisdiction
Choose state/county/jurisdiction name or

Type state/county/jurisdiction in the combo box
This screen affects report output at this stage; but will influence the
analysis in subsequent versions

Analysis Unit

Census Block Group (BG) and Traffic Analysis Zone (TAZ)

Since PLANSAFE will apply different models depending upon
analysis unit, users should select analysis unit

Although a TAZ often consists of one or more BGs, a TAZ is not
always greater than a BG



Analysis Steps w File

£a and Urit

Prepare Current Baseline Data

4. Prepare Future Bassine Dat Import GIS Post-processed Polygon Data
5. Predict Import GIS Post-processed Crash Data
Import Roadway Shapefile*

Import Intersection Shapefile*

Mote: The italiciz

«< Back

Users must submit the
current baseline
datasets in the Prepare
Current Data Screen

(GIS Shape files and a
text file)

29



Total Population

Polygon ID between 16 and 64

Total number of Total VMT

intersections
Total AADT

Total number of
crashes Total roadway length

T Attributes of Tempe_Polygon

[ PERMETER | TAZID | IMCRSH] WUMINTER | AGGWLEN | AGGWIRF |AGOWVMT]_FoPis 61 |~
14712270 1914555 1::92 32 71686 44-~5F 545 '-'a!a.rm 2457 |
: 2391 1185 | ;7| '7. ; 017 | 264440 144' |

16285 .94 |

21666 .91

8820.78

6544187 5
13137386
27500366
37135

5162773

352772675

5 | Po | 9141476
8245463 5

Pol | e8891125 |
Pol 6442170
13710132

Attainable from Point-in-Polygon Attainable from Line-in-Polygon Attainable from
Aggregation Tool and End-node Aggregation Tool Census Tool
Integration Tool

PLANSAFE GIS and Census Tools

30



-\.
Import Current Baseline Polygon Data

Select File:

C:\D ;:u::uments and -5 ettings-'\dh_l,luu-\M_l,l Du:u::umen- E]

Unique Polygon 1D: iT.-'-‘nZID

]

Required ¥anables:

Select Analysis Target Crazh:

| Total Crashes/Tas

Total Crashesz/Polygon

Tatal Hurmber of Intersections/Palygan

Total Roadway Length/Folygon [mile)

WA T Polpgon

Mumber of Interzections/Mile

Fopulation between 16 and E4/Polygon

Fortion Urban Population/Polegon

Portion Minonty Population/Palygon

'NUMCRSH

WMT

[INTER_MI

\POP16_64

|PPDPUHE

\PPOPMIN

Houging Unitz/Polygon [Acresz)

Density af Children in F12/Palygon

Mumber of 5 choolz/Polpgon

Average Househald Income/Polygon

Fartion Population in Lirban Areasz/Polpgon

Rural Minor Artenal/Folygon [mile)

Fural Major Collector/Polegon [mile)]

Sum aof Combined Functional Clazz 1, 2, and
A/Palygor [mile)

[FC123 P

Mote: Input data fields should be defined for as many of the active varables as possible. Addiional parameters
relating to uzer defined models can be defined in a remaning arayed box or as a uzer defined variable.

Uzer Defined ¥ariables

Wanable Mame

Dezcription




Import GIS Post-processed Crash Data

Crash Type

Point-in-Polygon (Intersection-related) g ol A W , r
Portion Select File: C:APLAMNSAFENT empehT empe_Cr

Crash Roadway ID
Crash

Polygon ID Crash Intersection

Crash ID D Required Yarnables:

l l 1 Crazh 1D CrashlD

m

12443 h Polygon ID: Palygan| D
12443
12443
12443
12447
12447
12447
12447
12433
12433
13710
13777
13777
13777

- L <

Paoint-in-FPolygon Portion: Fartion

Optional ¥anables:

1
1
1
1
2
2
2
2
3
E
4
5

<~<zzZ<<<<=<

on
¢ <

Required Fields Optional Fields

PLANSAFE GIS Tool
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Import Roadway Shapefile
Select File:

Roadway 1D:
Roadway Hame:
From Road:

To Hoad:

Import Intersection Shapefile

Select File:

Intersection 1D:
Road A:

Road B:




Select Target Area

Target Asen Descriphon
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View Summary Statistics Draw the Color Theme Map (e.g. crash frequency)

Summary Statistics for lmported Yariables Legend

Summary Statistics for Imported Yariables (All Zones)

ealner rd Vet R
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Analysis Steps
ea and Unit
2 Prepare Current B

Target &rea

b 4. Prepare Future Baseline Data

B, Predict

a. Find Safety Performance Function

b. Wiew Predicted Basel

B Eval ety Project

a. Safety Countermeazure T able

Import GIS Post-processed Polygon Data

Apply Growth Factor

<< Back

Users must submit the
future baseline datasets
in the Prepare Future
Baseline Data Screen

(GIS Shape files)
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Import Future Baseline Polypon Data

Select File: IE

Unique Polygon ID:

Required Yariables:

Supply/Demand
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Analysis Steps

J1 Select Analysis Area and Urit
/ 2. Prepaie Cunient Baseline Data
/ 3, Select Taiget Area
b 4. Prepare Future Baseline Data
5. Predict Baseline Safety
3, Find 5 afety Performance Function
b. Yiew Predicted Baseline Safety
E. Evaluate Safety Project
a, Salety Countermeasure T able
b. Select Safety Investments

c. Wigw Evaluation Results

Prepare Future Baseline Data

Analysis Target Crazh: Total Crazhes/TAZ

Import GIS Post-processed Polygon Data

Apply Growth Factor

<< Back

Next »>

Aggregate Growth Factor Table

Yariables

WMT/Palygon [vehicle-miles)

Number of Intersections/Mike
Population between 16 and B4/Polpgan
Partion Utban Population/Polygon
Partion Minarity Population/Polygan

Sum of Combined Functional Class 1, 2...

Taiget Zones

Al Zones exchiding T aiget Zones

[ Apply qrowth factors ko &l zones i the entire study area

Growth Factor Table by TAZ

D YMT/Polpgan

1425
1427
1429
1430
1447
1448
1480
1481

humber of
Intersections Mie

Population
between 16

and
4 /Palygon

Populz

e

Layer
Tempe_Polyaon.shp
Tempe_link.shp
Tempe_Node, shp




Aqggregate Growth Factor Table

FPopulation
Partion Urban P
Partion Minority Population

Sum of Combined Functional

YMT /P
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Analysis Steps

a. Find Safety Performance
®  Function

M Fie

Find Safety Performance Function

Te T2

Select Safety Perdformance Function (SPF)

Insert User-defined Model >>

<< Back
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Insert User-defined Poisson or Negatvie
Binomial Regression Model

Select Dependent ¥ariable:

Wariable

Fopulation b
Partion Urban Population

Fortion kinonty Population

The variables available in
the user-defined model box
are the same as those that
users imported with the
current baseline polygon
data

41



Predicted Baseline Safety

Analysis Target Crash: Total Crazhes/TAZ

Ewxport to M5 Excel

Palygon 1D

Expected Crash Frequency
[Current Baseling]

Predicted Crash Frequency

[Future Bazeling]

1425

186.25

2261

1427

184.96

22282

1481

107.72

12163

1450

96,13

107.38

1453

a0.2g

8836

1429

2975

.o

1447

2417

2519

1430

2191

2284

1443

1479

2063

1385

23233

25975

1345

23041

25305

1552

21725

24137

1551

19355

21309

1339

19062

21134

1426

192.06

20999

1555

188,52

20987

1500

16316

184.01

1600

151.34

166.81

1522

151.14

16284

1382

137.41

147 66

1185

111.91

1322

1520

10R 23

11158

Expected Crazh Frequency (Current Baseling):

Predicted Crazh Frequency (Future Bazeling):
Change in Safety Due to Socio-Demographic Growth (%)%

Target Zones
780.97

865.98
1531 %

All Zones

595725
6409.94
76 %

Positive value indicates increase in crash due to Socio-Demographic Growth




Predicted Baseline Safety
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Analysis Steps

2. Prepare Current B

ct Target Area

4. Prepare Future

5. Predict

J &. Find Safety Performance Function

J b. Wiew Predicted Bas

Safety Countermeasure Table
Update Countermeasure Table
Import Countermeasure Table

Export Countermeasure Table

Submitting the safety
countermeasure table is
not necessary unless
users want to use state-
specific countermeasure
table
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Safety Countermeasure Table:
Import New Countermeasure Table

Users can import a countermeasure table into PLANSAFE
database if they want to apply state specific countermeasures,
which generally contain the crash reduction factors estimated
from safety evaluations conducted or relevant to users’ state



Countermeasure
CRF
Required
variables
Target Area
Target Crash
Reference Source
CRF Categories
Optional
Area Type
variables P

Measure of Reliability

Measure of Effectiveness

Countermeasure name

Crash reduction factor, or the
expected percent reduction in
crashes

Type of area where the
countermeasure can be applied
(zone, intersection, or segment)

Crash types to be directly
affected by the countermeasure

Research reference where
countermeasure information is
obtained

Categorical classification of
countermeasure

Area type where
countermeasure is relevant

Cash reduction factor level of
predictive certainty

Maximum effect that can be
realized with high-quality
implementation.

Text

Number

Text
(Zone,
Intersectio
n,
or
Segment)

Text

Text

Text

Text (All,
Urban,
Rural)

Text

Number
(1-5)

Import Countermeasure Table

Select File:

Yariables:
Countemeasure Name:

Crash Reduction Fa

CRF Cateq:
tirea Type (Urban/Rural Al
Reliability of Courterme

vioral Cauntermeasure
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Users can
select this
option to
view and/or
update an
existing
countermea
sure table*

Urbian
|Urban
1]

-|-_| rhan
Urban

Urban

Urban
Urban
u

Urban
Urban

|Urban

nterme effe
a current table. Ta

Fatal
Injury
5|
All

n... | Fatal/Injury

gm... | Left-tum

m.. | Right-an...

Injury

47



Analysis Steps File

( 1 Selectfnabssfres anc Lt Sele Ct S afety InveStm ents Analysis Target Crash: Total CrashesiTAZ

J 2. Prepare Cument B azeline Data

Select Safety Project Location Safety Project Description:

J 3. Select Target Area (&) Zore O Intersection () Seqment |

J 4. Prepare Future Baseline D ata O Se?cl a Colunlermeasura for all Target Zones, Intersections,
or Segments

5. Predict Baseline Safety

J a. Find Safety Performancs Function baxirnurn CRF Area Type: Target Crazh:
0| % | v |

J b. View Predicted Baseline 5 afety

Expected Crash Fredicted Crash
Polygon 1D | Frequency [Curent | Frequency [Future Select Countermeasure
b E. Evaluate Safety Project Baseline) Baseline)

1425 186.25 226.1

J a. Safety Countermeasure T able 1427 194.95 200 62
1481 107.72 121.63
1480 96.13 107.38
1483 B80.29 8836
1429 29.75 3nm
1447 2417 2519
1430 21.91 2284
1443 19.79 2063
1385 232.33 259.75
1345 230.41 253.05
1852 217.25 2437
1551 133.55 219.03
1333 190.62 21134
1426 192.06 209.93
1555 188.52 209.67
1500 169.16 184.01
1800 151.34 166.81

4 ] 11l

<

<

<

@ b. Select Safety Investments

<

<

c. View Evaluation Fesults

<

<

<

<

<

<

<

<

<

<

<

<

<

* CRF (%] Positive walue indicates reduction in crash after implementing the countermeasure.

“Warning: The effect of safety countermeasures can wary greatly by location. The user should da
an independent analysis to determine the best crash reduction factors for the praject area.

Close Map »» << Back




Select Safety Project Location

ek

™
™
™
™
™
™
™
™
™
™
™
™

uld do
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Analysis Steps File

1. Select Analyziz Area and Unit

View Safety Project Evaluation Results Print [=]

2. Prepare Current Bazeline Data
Analysiz Area and Unit
3. Select Target Area State Arizona County taricopa

Jurizdiction Termpe Arnalyziz Unit Traffic Analyziz Zone
4. Prepare Future Eazeline Data _
Analysiz Target Crash: Total Crazhes/TAZ

5. Predict Bazeline S afety Target Area Description !l':‘afely Project Dezcription

J a. Find 5 afety Performance Function

b. Wiew Predicted Baseline Safet
J R e Safety Impacts of Socio-Demographic Changes and Safety Countermeasure Investments

P Evaluate Safety Project The assumed maximum effectiveness is 40% Target Zones all Zones
A, Expected Crazh Frequenoy (Current Bazeline): 75097 FOR7 .25
( a. Safety Countermeasure Table B. Predicted Crash Frequency (Without Countermeasure): 865.96 640994
. Predicted Crash Frequency (wWith Countermeasure): 7RO.93 §302.91
J b. Select Safety [nvestments D. Change in Safety Due to Socio-Demographic Growth {32)*: 15,31 %
E. Project Effectiveness (3 12.24 %

-TE %
1.65 %

@ c. View Evaluation Results * Negative value indicates increasze in crazh due to Socio-Demographic Growth.

“* Pogitive value indicates reduction in crash after implementing the selected countermeasure in the future.

Expected Crash Frequency Plot

Expected Crash
Frequency
(Crashes/fYean

6303.91

brmee 759.93
:

Current Baseline Future without Future with
Countermeasure Countermeasure

Show Prediction Result:




Fs Prediction Result by Map X | P35 Prediction Result in Table E]@
Laye LA | o J@] ] RITIAAIL L))

Tempe_Polionsho Prediction Result by Location Piint (=]
Termpe_link.shp

Tempe_MNode shp

Select Project Location: (&) Zone Interzecton Segrient

Expected Predicted Crash

Crash
Frequenc:
Frequency [\Aﬂthouty

B[Eggm;] Countermeastre]
186.25 2261 202.36 105 Install Signal
184.96 22282 199.42 105 Install Signal
107.72 121,63 115.24 5.25 Install Signal
107.72 121.63 118.99 217 Cotvert left-turn ph...
107,72 121.63 102.78 155 Flatten zide slopes
107.72 121.83 22.92
96.13 107.38 36.11 10.5 Install Signal
80.29 88,36 79.08 10.5 Install Signal
29.75 3.0 27.75 105 Install Signal
2417 25.19 2255 105 Install Signal
21.91 22.84 20,44 105 Install Signal
19.79 20.63 18.46 10.5 Install Signal

10,46 - 48.75 23233 25375 259.75 a

48.75-79.04 230.41 259.05 259.05

79.04-109.33 - 21725 241.37 241.37

109.33- 13362 199.55 219.09 219.09

13962-169.91 190.62 21134 211.34
169.91 - 200.2 <] m

2002 - 230.43

230.43- 26078 '{_—l_.—,_ | Export Prediction Results >>

Select Crash Frequency: ‘d Crash Frequency w/o EUUHIBWBESW%E_.\{‘I Select Project Location: () Zone (O Intersection ) Segment

Predicted Crazh Project
Frequency Mwith | Effectiveness
Countermeasure] [EA]

Selected
Countermeasure

Polygon
5]

Legend




Safety Impacts of Socio-Demographic Changes and Safety Countermeasure Investments Expected Crash Frequency Plot

The assumed maximum effect | Target Zones All Zanes Eipected Crash
Frequency

g o R (Crashes/Yean

tent Base hg): 7R0.07 RO57 75 i

;E3|:|3.51

thout Counterme:
Courtermeasure):
AU EIEI'TI |:|ng|3 |:I |"|i|:: |:1 O
oith

Current Baselineg Future without Future with
Countermeasure Countermeasure

ted cauntermeasuie in the fulure.
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Software Demonstration and
Discussion



Agoregate Census Data by Polygon

Select State:

Select Polygon Boundary to Aggregate Census Data:

Agoregate Census Data by Polygon

Select State:

Select Polygon Boundary to Aggregate Censzus Data:

Aggregating the
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