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» Rural Roads in NZ
» Background to IHSDM Package

= Adaptation of IHSDM to NZ
= Calibration of Crash Prediction Model
= Development of Local Design Policy File
= Importing Road Alignment Data

= Local Site Testing
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NZ Road Network... UCe




NZ Road
Network

» 90,000 km of Roads
= —659 sealed

= 10,800 km of State nghways (Transit N2Z2)

= 170 km of motorway
= Remaining SHs largely two-lane rural roads

= Relatively difficult terrain

Major concerns with sub-standard curves and
lack of passing opportunities



Evaluating Road UCw
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Network Improvements
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» Key consideration Is expected crash risk
= EXisting & Proposed alignments

* This information helps to

= Prioritise existing sections for investigation

= Determine relative cost-effectiveness of
different improvement options

» Relatively simplistic tools available in NZ

= More suited to iIsolated features
e.g. single curve

IHSDM has potential to help here
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Interactive Highway Safety Design Model

* Developed by US Federal Highways
Administration (FHWA) since —1994

» Set of software tools for assessing safety
Impacts of geometric design decisions

» Combines available knowledge about
safety Iinto an easily accessible form
“Help planners and designers maximise safety

benefits of highway projects within the
constraints of cost, environmental, etc”



UCw

UNIVERSITY OF
CANTERBURY

IHSDM Developme

Nt

—
- -

= e . Mm

= Initial development focused on J—
two-lane rural highways

= First public version, start of 2003

= Version 3.0, Sept 2006 et e, g
* Work on multi-lane rural highways ™= .
& urban arterials to come IS Dk
= First modules by 2007 “Safer Roads Through
Better Design™

IHSDM very applicable to the bulk of
NZ's rural state highway network
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IHSDM Modules
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* Six modules (in single application)

Crash Prediction Design Consistency DriverWehicle
Module Module Module

”~

Intersection Policy Review Traffic Analysis
Diagnostic Module Module
Review Module

(Driver/Vehicle Module still under development)
= All combined with associated support tools



[} IHSDM Analysis Tool (IHSDM 2006 Release, ¥3.00)

File Edit Tools User PFraject Highuay

L Glen Koorey
m Sample Project
- B ihsdm pike (mported)
----- B Evaluation 1 (Policy Review)
5 E Evaluation 2 {Crash Prediction)
- J§ route? (mported)

s -Il routetfihsdm pike (mported)

4 []

- ~Display
Intersection Operations fﬁj
€73 Mew Evaluation.. |
W Edit Intersection | Hrmudet
Export Metwork | N |
Properties |
[~ version History i
B Celete
3 Update | 3 Save | 3 Cancel
s

Intersection  ©F Evaluation  Help

Intersection Editor: routel /thsdm pike (Imported}

~ldentificationfConstruction Type

Base Highway T... [ihsdm pike

Intersection Ma... [routetiihsdm pike

Comrment |n|:|ne

Construction Type |2

=&l x]

~Intersection Traffic Contral

Traffic Control | signal

Cycle Length (s... |
[T Signal Flashes at Might

~Intersection Legs

YV ..|Base .| Leghklame | Station | Mane..
1139201200 routed 17817 |left
3920120 5E ihsdm pike 3920120 fare

Relati...| Contral | Class.. | Corne...

-127 .04 |=igns minor simple .

0.00000|=signal major simple ...

Edit

3920.120(5 routed 17817, |right

52 95368 signal inor simple ...

R L )

39201 20|kY ihsdm pike | 39200120 back

-173.99.|=ignal major zitmple: ...

Reae |
) Help |

=181 x|

Evaluation completed

Evaluation completed: Evaluation 2 (Crash Prediction)

Loading highway ihsdm pike
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» IHSDM designed for local customisation
» Tasks to make IHSDM suitable for NZ use:

1.
2.

3.

. Validate speed prediction

Calibrate crash prediction model with NZ data

Develop NZ Design Policy file based on local
agency standards and guidelines

Develop importing routine for NZ highway
geometry data -

. Modify model’s vehicle fleet X

in traffic simulation module B o0

routines for NZ conditions




Crash Prediction Module UCw
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(CPM)

* Estimates number & severity of crashes on
roadway segments and intersections

= CPM algorithm consists of
Base model

= Provide estimate of safety performance for a
set of assumed nominal conditions

Crash modification factors

= Adjust base model to account for effects of:
Lane width, Shoulder width/type, Driveways,
Horizontal curves, Grades, Sight distance,
Passing lanes, Intersection control, Turn lanes



IHSDM Analysis Tool (IHSDM 2006 Release, ¥3.00) |
File Edit Tools User Froject Highway Intersection @Eualuation Help

£ Glen Koorey

4 L » & Run Sample Project : ihsdm pike : Evaluation 2 {Crash Predic 13
E""'k:.} Sample Project -Specify crash prediction report items — | Report and graph attributes
=S ihsdm pike (mparted) Report-
-8 Evaluation 1 (Policy Review) Selectthe items to display in the CPM ,
o @ Evaluation 2 e e e et e v Expected Crash FrequenciesiRates Tabla (Summany)
: ENAILSTION FeROT SN drapn.
j- route? {(Imported) v Expected Crash Type Distribution Table
== routetihsdm pike (Imported) v Expected Crash FregquenciesiRates Table (Segment)
v Expected Crash FrequenciesiRates Table (Design Element)
Graph
v Expected Crash Rates Plot (Seament)
v Expected Crash Rates Plot (Design Element)
v Expected Crash Rates (Sliding Scale) Flot
v Expected Crash Freguency by Intersection Plat
v Show Intersection Line
- Show Verical Curvature Line
b : A
v
Evalliatinn DRciations v Showy Elexlratlon Profile Line |
'l':':? B bnEaliaang I : [ Shows Horizontal Curvature Line
@ Surnirmary | Select Al Clear Al
Show Beport
Show Graphs ..
I8 Froperties I
W [Delete |
JBack | Run | & Cancel
.

» Can use Empirical Bayes procedure
= Combine safety predictions with crash history



CPM Outputs
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= Calibration process available for adapting
CPM to any particular highway agency

* Process allows for adjustment of 3 factors
= Scaling factor for overall crash numbers
= Modify relative crash severity proportions
= Modify relative crash type proportions

» Spreadsheet templates for derivation of
suitable calibration parameters

Ability to directly include historical crash
data also helps to calibrate the model



CPM Calibration
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i E]EPM Calibration;/Distribution Factors

|/ Calibration Factors r Crash Severity Lewvel |T Crash Type & Manner of Collision |

B

l/ Highway Segments r Three-leg STOP-controlled Intersections r Four-leg STOP-controlled Intersections |/ Four-leq Signalized Intersections
Highway Segments Distribution Data
Percentage of Total Crashes Percentage of Total Crashes
Collision With Animal (%) | 30.90/ Angle Collision (%) 3.00
Collision With Bicycle (%) | 0.30/ Head-on Collision (%) 1.90
Collision With Parked Vehicle (%) [ p,7p| Left-turn Collision (%) 4.20
Collision With Pedestrian (%) | o.50]{| UM ColiSki )k 0.60
Ghartumed (i) | 2.3l]| Hfaar-en_d CullisimT {%}_ _ B 13.90
Sideswipe Opposite-direction Collision (%) 2.40
o BIERAn () | 28-10]  Gjgeswipe Same.direction Collision (%) 2.60
Other Single-vehicle Crashes (%) | 3.60| Other Multiple-vehicle Collision (%) 4.10
Total Single-vehicle Crashes (%) 66.40 Tqtal Multiple-vehicle Crashes (%) 33.60
Total Crashes (%) 100.00
CPM Configuration Dataset ldentification
Configuration HMame default
Comment Default CPM configuration file
Configuration File C:'Program Filesihsdm'configicpm.default.config.xmil
_ ] Browse |
Configuration Dataset Disposition
E Help 1

Aok |

@ Cancel




Policy Review Module
(PRM)

» Automates checks of compliance with
state/national highway design policies

= Currently provided with US Federal
(AASHTO) standards & guidelines

= Specified in external files
= Able to accept alternative criteria
e.g. state dept or local design policies

= Local policy file developed for this work
= Based on Austroads Rural Road Design

UCw
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FEJIHSDM Analysis Tool (IHSDM 2006 Release, v3.00)

File Edit Tools U=er Project  Highway

£ Glen Koorey

=] Sample Project
=4 ihsdm pike dmported)
& Evaluation 1 (Policy Review)
Evaluation 2
- J routel (mported)

o routetfihsdm pike (Imported)

.

Evaluation Operations
@ Re-Run Bvaluation... |

& Summary |

B Show BEeport
Show Graphs ...

I8 Froperies |

o Celete |

B

Interzection [ Evaluation Help

~Select policy checkis)-

Select the Palicy Checks you want to
perform an the highway.
Hote:

FHWWA contralling criteria checks are
marked with an asterisk {*).

i Run Sample Project : ihsdm pike : Evaluation 2 (Policy Review)

~Cross Section Checks
¥ Traveled Way Width =

<]

Auxiliary Lane Width

<l

Shoulder Width *

<]

Shoulder Type

Warmal Cross Slape ™

< 1 ]

FHarmal Shoulder Slape

<]

ross Slope Rollover

Warmal it Desian

(< I

Bridge YWicth *

.

=lear Zone & Roadside Slope

@ Back

Select All

Select Controlling Criteria

& Eun

~Horizontal Alignment Checks
Radius of Curve *
Superelevation *
Superelevation Transition

Length of Curve

<] <1 7 X1«

Compound Curve Ratio

=181 x|

=&

~\ertical Alignment Checks
¥ Tangent Grade *
¥ werdical Curve *

—Sight Distance Checks
¥ Stopping Sight Distance *
¥ Passing Sight Distance
¥ Decision Sight Distance

Clear All

@ Cancel

Prograrm errar: ican naot found: Table.clone, BMull ican
Program error; icon not found: Table.remove, Mull icon
Prograrm error: ican not found: Table.clone, Mull ican

2




PRM Outputs

/3 IHSDM/PRM Analysis Summary - Microsoft Internet Explorer
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File  Edit ‘iew Fawvorites  Tools  Help | -",'
. O . A 2 () e £ = - = & . =
Back Farward Skop Refresh Home Search Favorites Hiskory Iail Print Preview Print Edit Full Screen
Address @ C:\Program Filestihsdmiusersigfkl 7\ IHSDM_Pikelanalysis Existing_IHSDM_Pike.prm_summary, 1, htm j Go Links ** '@ s
|Superelevatiu:un Im:u.... | ...... beee DO /feeeurens [eenen. | Iunm:u | | | il
|Sup erelevation Transition
|CunreLength(CDmputedeveLength) | LTI w!mm‘nm o (U W (el el | |mrw1u w!mm Bt |
|C ottpoid Curve
Vertical Alignment Checks 0 |s00 ooo 1500 {000 |2500 000 (500 oo |4500
|Ta.ngentGrade | [eee.. oee  xullx oo foeee s [aens | el T |
|'Jertical Curve (K walue) | | R R oe ot [ x| |
|Sight Distance Checks o |s00 1000 (1500 {2000 |2500 3000 (3500 l4noo |4500
Decteasing
: L ¢ 5 | P SO S| b5 R | P 5429, .4 1.9, ., DU 5., .5 SR -5 U | ¥,
g 3 : Stations
Stoppitg Bight Distatice -
[hereasing
; . S| T S s | -+ S S| TS 4.9, 5.3, | .9, 45 905.%.4] .. U +.4] 5. U .o HEHX (X WWW
Stations
Decteaging
i WG W (GG | WG (WO | Wy [ | W |
FPazsing Sight Distanice -
[hereasing pacsie
Stations
Decision Bight Distance
LI 500 1000 1500 00 2500 3000 500 4000 4500
Legend
|C|:|de| Description
| . [checked
| b |Exceptiu:un
| B |N|:u policy
| d |N|:| data
| W |Wam.1'ng
| a |N|:ut applicable =
| i |Infoﬂnatiu:un

B
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[ [T [ vy computer




Policy File Calibration UCw
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[®JEdit 1HSDM Policy Tables =B x|puts

Table: Minimum Storage Length r Table: Deceleration Length |/ Table: Deceleration Lane Ratio |/ Table: Corner Design Radii |

Clear Zone Tables r Tahle: Left Turn Lanes Guide r Tahle: Taper Ratios |/ Table: Minimum Taper Length |/ Tahle: Taper Length
Table: Stopping Sight Distance r Table: Passing Sight Distance r Table: Decision Sight Distance Table: Ditch Channel Cross Section r Table: For ISD Policy
- " Table: Radius Cutoff r Tahle: Max Gradient r Tahle: Maximum Grade |/ Table: Grade Deviation Table: Speed Reduction For Grade |/ Tabhle: Vertical Curve -

Table: Hormal Shoulder Slope r Table: Minimum Bridge Width And Load r Table: Allowable Emax r Table: Minimum Radius Elements r Table: Horizontal Curve Elements
Scalars |/ Traveled Way Width Tables r Tahle: Desigh Yehicle Dimensions r Tahle: Shoulder Width r Tahle: Shoulder Material r Table: Hormal Cross Slope

7 Design Sp... Assumed Sp...Assumed Sp...Brake Reacti...Brake Reacti...Brake Reacti...Coefficient o... Braking Dist... Braking Dist... Stopping Sig... Stopping Sig...
50 2.0 27 80 27.80 26,70 28,70 47.00 47.00
0 25 34.70 34.70 26.70 28.70 54.00 54.00
B0 2.0 33.30 33.30 41,30 41.30 £3.00 63.00{ [ ada 1
B0 25 4170 41.70 41,30 41,30 71.00 71.00
70 2.0 38.90 38.90 56.20 56,20 82.00 82.00
70 25 48,60 48.60 56,20 56,20 91.00 91.00
a0 2.0 44.40 44.40 73.40 73.40 103.00 103.00
a0 25 55 60 55 60 73.40 73.40 114.00 114.00
a0 20 50.00 50.00 I a7an 22,90 128.00 1268.00
an 25 B2.50 T e ——r i . P 140.00 140.00| [ Clone ]
100 2.0 55 60 5560 114.70 114.70 157.00 157.00
100 25 £9.40 F9.40 114.70 114.70 170.00 170.00
110 20 B1.10 B1.10 138.80 138.60 190.00 180,00
110 25 76.40 76.40 138.80 138.80 205.00 206.00
120 2.0 B6.70 B6.70 165.20 165.20 229.00 229.00
120 25 83,30 83.30 165.20 16520 245.00 24500
130 20 72.20 7220 193.80 193.80 262.00 262.00| (4] petete
130 25 30,30 90.30 193.80 193.80 280.00 280.00

) Ok 1 @ Cancel




Importing Road UCe
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Alignment Data
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= A number of different ways for road data
to be created or directly imported:

= Manually entered using Highway Editor tool
= |[HSDM "comma-separated values" (CSV) files
* Industry-standard LandXML files

* Most roading design software packages can
produce LandXML files from alignment data

e.g. Geopak, MX-Road, 12D
What about existing road geometry data?
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SH Geometry Data

(10m Intervals)
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B geometry : Table

Dirn| SH| RS RP | Gradient| HzRad | HzCurv | XFALL | Curve | AdvSpd

Incr (003 158 0.95 g2 3735 0.3 -1.9|Hight 83.9|
Incr (003 155 0.949 g2 14713 0.1 1.4 Straight o4.1]
Incr (003 153 1.0 g2 -Bhidf -0.1 -1.2 | Left o4.2|
Incr (003 158 1.01 d.1| -b555 -2 -1.1 | Left o4.5]
Incr (003 158 1.0 a0 11865 0.1 -1.3| Straight o4.9]
Incr (003 158 1.03 F.9 -32015 0.0 -2 0| Straight 05.4|
Incr (003 153 1.04 FH 7250 -0.1 -2.8|Left 8556

Incr (003 158 1.05 FiRE] R 1T 0.2 -2 8|Right 85.6|
Incr (003 158 1.0 F.8 2897 0.3 -2 9| Right a5.8|
Incr (003 158 1.07 77 15845 0.6 2.7 |Right a5.4|
Incr (003 158 1.05 fhBl 1075 0.9 -1.3|Right 87.0|
Incr (003 153 1.0 7.5 g10 1.2 -0.1|Right a7.4|
Incr (003 1558 1.10 7.4 493 2.0 1.1{Right 81.0]
Incr 1003 o5l 1.11 7.2 455 2.2 1.7 [Hiaght 77.8]
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SH1 Awatere Bridge UCw

CANTERBURY




“\R=510M

Site
Design

= Existing/ =
Proposed
Alignments
= New route e

also oo
removes oole]
railway A
crossing

SEDDON SEDDON



===== Direction of Travel =====

Existing Alignment
E = oo L 3 i i i 3 i i 3 3
= 90 o
=2 a0 e
EI. 70 o
= B0 o
i o . | . . . . . . . .
EE n u u n u u n n
= |
@ 180 & (¢D)
=T 9 o ' 1 [@)) - I I
=2 ! . . . poe . . . . .
5 - T | —Lr—
E 1;% ' ﬂm ™
Ty ! _ _ _ = _ _ _ _
L S =
— 3L o
é T.'I'r:_r.':n ' ﬂw
:oafl 1=l o] _ _ | |
1':':' L w.'-:l - -“.ll=.l==l-l Isemmn I-llllll INEEEL I DR KIXI Exmmml III-III IEEREmI I eeEml I-llllll IEEmmL IIII:I ITEREL I VEREN] Il:lll 1LiseEm ”
a A\ > LL > [
- \ >
E B o -.j"‘ : .--./ I"'I-l--n"':..
} "t \v B\ /S
o) A Y i

k 3 ey 3 & e F s 3

2 |
k2 !

FOTE: Speed profile does MOT account for intersections.

Lespernc]
Irfesrsacions e A5 Sippesesct; i, chifierenial betaeen design and W85 speed <= 10 kbt
erfical Adigrment {Elevaion); m WS Speec; ki cifleranal between design and VA5 speed = 10 kb, <= 20 ki
e S Adicprment Curvanure B Value; mS WES Spesed; ki difiererdizl betwoeon design and VA5 spesd = 20 kb
| ezl Alicprm et Dragres of Curee; deg Critera 2; Va5 speed differertial of ad@cent horieantal dlemerts <= 10 kmM
| el Alicprmert Facdus; m Critera 2; VA5 s cifiareriial of adpcant horrantal alemerts = 10 ki, <= 20 ki
Drersiresd Spesect; ki Critera 2; VA5 speed cifiarertial of ad@cant horzantal alemeants = 20 kmfh

vowns Do Speed; ki

T



W
C
o -
3 P |
o
u
: roposed Alignment
u
-
[S
= & _ & _ _ _ _ & _
E o4
= &l o
'E ?2 L
2 Xl ]
o 5 o
L - - - - = - - - -
E 160 o
E 120 & (b
o &0 o
g= <l g
U [ % |
= 3 : 3 : oo : : 3 :
by 150 o
5 @ _ —l— N
157 o f
';—_" iR o L
=} A5F o
GR
T 20004 @
a 10000 & II (73]
= Targe o =7 P~ g
E 1.|:':':Iq i 8 ﬁ u H
T 2000 &4 > )
1':'] L IO LA ARE LTl . L I-llllll I‘II 1 . : U . 1 IIII:I INEEED | FREEEL D - mElIEREED I-Ill
‘-\_ —
2 ] “ - a
— _‘1 L
. \ ¢
s
) & 5 = & & I 7 .
r o o
FOTE: Speed profile does MOT account for intersections.
Lespered
Ffermaciors e WS Spyeesct; e fr; cierarial betwaen desion and VE5 speed <= 10 km
Werical Mdicprmant | Eleva@an|; m WES Sped; i ciflaranal betwoen design amcd VS speesd = 10 kb, <= 20 kmf
e il Alicpwnent Curvarture K value; mSs WaS5 Spewct; ki ciflerantial betwesn design and Va5 speead = 20 kmb
| crizcwAl Al Dagres of Curee; deg Coritera 2; W8S speed differental of adpoant hansanmal alements <= 10 km
e crizarial Alicprnent Rachus; m Crtara 2; Va5 speed difleranial of adpoaent hanoontal aemarts > 10 kb, <= 20 kmh
Dhersiresc] Spesecl; ki 1 Critera 2; Va5 speed differental of adpoaent hanoontal aelemeants > 20 kmh

wnnnn Demig Speed; knf



Stopping Sight Distance
Available verses Required

Intersections
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Stopping Sight Distance
Available verses Required
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Future Work
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» |Local calibration tasks to complete

= Awatere Bridge now under reconstruction

= Validation of the crash prediction models for
the new alignment can’t yet be undertaken

* Further local testing of IHSDM planned
= Highway sections realigned some years ago
= Geometry data for both alignments
= Sufficient before/after crash data available
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Conclusion
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» IHSDM iIs a promising tool for safety and
operational assessment of highway
alignments in New Zealand

= Further work ongoing to carry out necessary
calibrations for general use here

= Merit in a similar process being used to
adapt IHSDM for other jurisdictions?

e.g. Australian states
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Further Informa
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* Glen Koorey

= University of Canterbury, Christchurch, NZ
= Glen.Koorey@canterbury.ac.nz
http://www.civil.canterbury.ac.nz

= Download software from IHSDM website
http://www.ihsdm.org/

» FHWA Background references/research
http://www.tfhrc.gov/safety/ihsdm/ihsdm.htm
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Thank You!

Any Questions?

Join the University of Canterbury
Master of Engineering in Transportation

(MET) Postgraduate Programme

= Part-time study available for practitioners
= Visit www.met.canterbury.ac.nz for more info




