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WHAT IS HSM?

Guidance Document for Incorporating Quantitative Safety Analyses
Scientific Methodologies for Estimating Safety Performance
Published in 2010, Supplement in 2014 (Freeways)

2"¢ Edition expected to be published in 2023
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WHY USE HSM?




NOMINAL VS SUBSTANTIVE

CRASH RISK

Nominal Safety

121 is an Absolute
Standard
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Lane Width Greater

DESIGN DIMENSION
(Lane Width, Radius of Curve, Stopping Sight Distance, etc.)




Predicted Crash Frequency



ECONOMIC ANAL

Nl

Safety Benefit to Meeting Standard,
Benefit /Cost Ratio, and Cost to the State



WHAT THE HSM DOES NOT DO

HSM DOES NOT replace
Q Engineering Judgement



CALTRANS HSM POLICY OVERVIEW
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Provides Project Guidance
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Minimum criteria specified in guideline
and a PAED date after 6/30/20

AN

&
>

-

Project Application Guidelines

AN




PROJECT APPLICATION GUIDELINES ©
ROLES AND RESPONSIBILITIES e-0

Different Roles

* Project Development Team (PDT)

e District Division of Traffic Operations/Traffic
Safety

* District Division of Design




PROJECT APPLICATION GUIDELINES E
PROJECT APPLICATION

Minimum Requirements for Project
Selection to Implement HSM:

* Projects that change access on the Interstate System

* Projects that have:
* Nonstandard Travel Lane Width
* Nonstandard Shoulder Width

* Geometric Curve Radius Upgrade




PROJECT APPLICATION GUIDELINES
ANALYSIS

HSM Analysis can be used to:

* Compare between project alternatives

* Compare between geometric design
variations

* Trade-off Analysis (finding the most
effective combination of geometric
elements that fit within identified
constraints)



HSM USE BY PHASE

Planning Phase

* Often lack of detailed information to run a full analysis,
may be possible

PA&ED Phase

* Alternative Analysis & Design Standard Decision
Documents (DSDDs)

PS&E Phase

* Supplemental Design Standard Decision Documents

(SDSDDs)



IMPLEMENTATION

1. Rural 2-lane highways and intersections (Required)
2. Rural multilane highways and intersections (Required)
3. Urban & Suburban Arterials (Required)

4. Freeways:
Implementation: Required if PAED completion date of or after

January 1, 2022
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OVERVIEW — ALTERNATIVE ANALYSIS
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OVERVIEW — NONSTANDARD FEATURES

v

v




| TOOLS AVAILABLE

CRASH MODIFICATION FACTORS CLEARINGHOUSE

Reference: http://www.highwaysafetymanual.org /Pages/Tools.aspx

s




DSDD APPLICATION

* |nitial Steps

* How to Apply

* Economic Analysis

yil * What to include

5 * Who concurs and approves




1. INITIAL STEPS

Are the project AADTs within the HSM model thresholds

(e.g. Design Period traffic volumes)?

Can the non-standard feature be modeled?

Does the facility type account for the specific geometric

feature that is non-standard?

If yes, is the difference between the standard and non-

standard feature large enough to be modeled?
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2. HOW TO APPLY

* Compare the number of collisions for each condition

* Sum up all of the years analyzed to obtain the total number of

collisions
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| 3. ECONOMIC ANALYSIS -’TF
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4. WHAT TO INCLUDE IN DSDD
| B

* Include any assumptions made




* Assists by providing reviews and comments on the methodology
(optional)
* Economic Analysis (tentatively)

* Review and Concur on HSM methodology, de5|gn I|fe,

AADTs but NOT the nonstandard feature itself
* Decides how to use the model outputs



Part C 2010 Highway Safety Manual (HSM) [cost-effectiveness analysis was

conducted tolcalculate the total predicted collisions over a 20-vear period|for both

standard shoulder width and the proposed non-standard shoulder

ridth. Using

the predictive method.[providing the standard shoulder width would reduce the

E XAM P I_ E |Fatal and Injury (F&I) collisions by 0.084 and Property Damage Only (PDQ)

| collisions by 0.179 over the 20-year pnalysis period compared to the proposed
nonstandard shoulder width. Converting the total predicted collisions to a
monetary value (using the Caltrans Collision Cost Worksheet v2 results. provided

by Headquarters), amounts to{a $58.904 of safety benefit to meet the standard. |

With a $1.318.000 cost to meet the standard. means that the project spent

$1.259.096 more to meet the standard than the standard desien will reduce cost of

[ collisions] The benefit to cost ratio (benefit of meeting standard/cost to meet |

|standard) results in a ratio of 0.04.| The benefit in collision reduction due to|

the cost of making the standard shoulder width.

meeting the standard shoulder width 1s not economically justifiable compared 1

Summary of HSM Analysis Quiputs and Economic Analysis over 20-yvear analysis period

HSM Outputs- Number of

Predicted Collisions by Severity

F&I PDO

Non-Standard Shoulder 0.751 1.588

Standard Shoulder 0.666 1.409

Economic Analysis Summary

Safety Benefit of Meeting Standard

$58.904

Cost to make Standard $1.318.000

Net Value -$1.259.096

Benefit/Cost Ratio

0.04
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| OTHER CONSIDERATIONS




RESOURCES

Performance Based Decision-Making
Memo using HSM:

* https://dot.ca.gov/-/media/dot-
media/programs/design/documents/performance-based-decision-

memo-8-14-20192 ally.pdf

AASHTO - HSM:

* http://www.highwaysafetymanual.org/Pages/default.aspx

HSM Training:

* http://www.highwaysafetymanual.org /Pages/training sub.aspx#]1


https://dot.ca.gov/-/media/dot-media/programs/design/documents/performance-based-decision-memo-8-14-2019_a11y.pdf
http://www.highwaysafetymanual.org/Pages/default.aspx
http://www.highwaysafetymanual.org/Pages/training_sub.aspx#1

QUESTIONS?
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