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1106.01 General

Practical design resolves the project need with the least investment, and relies on a “design-up”
approach. A design-up approach means developing project alternatives utilizing the smallest
dimensions that meet the need by providing the desired performance.

Flexibility in the choice of design element dimensions is primarily provided by designing for the
appropriate context, design controls, and understanding the performance to obtain. This
chapter outlines two methods that build upon the context, design controls, and performance
selection in order to dimension elements: quantitative analysis method and criteria-based
evaluation method.

1106.02 Dimensioning Design Elements

Context, design controls, and performance needs are significant factors when selecting design
element dimensions. Context is critical, because many design element dimensions have a
different relative importance to certain performance categories in different contexts. For
additional information, see the examples below and the guidance document Effects of Different
Design Elements on Performance:

“B www.wsdot.wa.gov/publications/fulltext/design/ASDE/Practical_Design.pdf

Example: Shoulder width in an urban context affects safety and mobility performance
differently than when applied in a rural context.

Design controls, particularly target speed and access control selection, significantly influence
many geometric design element dimensions.

Example: A high target speed selection results in larger horizontal turning radii
versus a lower target speed selection. A high target speed may necessitate
separating a bike lane with an outer separation, versus a lower target speed where
that separation is not needed. Intersection densities associated with the selected
access control will effect what is necessary for decision sight distance.

The selected baseline and contextual performance metrics and targets, and associated trade-
offs, will impact many different design element dimensions.

Example: A prioritized bicycle mobility and safety performance target may result in
reducing motor vehicle lane widths in order to provide a needed bike lane width,
even though there is a known impact to motor vehicle mobility and safety
performance.
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Understanding boundaries established through the selected context identification, design
controls, and performance needs enables projects to “design up” by testing the lower values
first (see also Chapter 300).

Two methods are available when evaluating design element dimensions:
e Quantitative Analysis Method
e Criteria-Based Evaluation Method

Whenever viable, dimension design elements in Design Manual divisions 12 through 15 using
guantitative methods and according to the context, design controls, and desired performance
selected. Note: this does not apply to design elements related to Americans with Disabilities Act
(ADA), which must apply ADA-related criteria presented in Chapter 1510 to be compliant with
state and federal ADA laws.

If quantitative tools cannot analyze the design elements, use the criteria-based evaluation
method. Identify performance trade-offs that may result from the outcome of applying these
methods, and update the Alternative Comparison Table (ACT), as appropriate. Dimensioning
iterations are expected to occur as discussed in 1106.03.

1106.02(1) Element Dimensioning Using Quantitative Analysis Method

The use of quantitative engineering methods and tools is required whenever such tools are
available. Some quantitative tools only address particular context and design elements related
to a particular performance category under evaluation. Currently, two primary tools exist to
guantitatively evaluate performance. These are the Highway Safety Manual (HSM) and the
Highway Capacity Manual (HCM), which evaluate multimodal safety performance and traffic
operational mobility performance, respectively.

Designers can use quantitative methods to readily input and verify the performance results of
their design elements.

1106.02(1)(a) Highway Safety Manual and Safety Modeling

Safety is and always has been a primary performance category for WSDOT. Past design policy
relied on the assumption that the application of design criteria equated to a desired level of
safety performance for the expenditure. This anecdotal assumption may not have always been
true for all locations, given their operational and geometric characteristics. The strict application
of criteria to achieve safety performance is known as “nominal safety.” To achieve a more
reliable safety performance, scientific estimation of crashes using site conditions is necessary
and is termed “substantive safety.” A new understanding of safety performance, crash
modification factors, and roadway functions has led to a growing body of knowledge about the
relationship between roadway characteristics and safety performance.

The application of the Highway Safety Manual (HSM) and its companion tools allows for a
judicious understanding of how a particular design can perform with respect to safety. This
enables analysis of safety-specific performance metrics that may be more critical to address. The
HSM covers multiple transportation road types and can be a valuable tool to analyze various
geometric alternatives in any program type.

Washington State’s Target Zero Strategic Safety Plan identifies the department’s baseline
performance metric for safety: reduce the risk of serious injury and fatal crashes. This baseline
performance metric is to be evaluated at all locations resolving a mobility or economic vitality
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category need, as discussed in Chapter 1101. Projects in the I-2 safety program may also identify
other specific baseline safety performance metrics, to further target crash types of concern and
reduce the risk of serious injury and fatal crashes. Additionally, other locations may have
identified specific safety performance metrics as either baseline or contextual performance
metrics. In general, outside of the safety program, other specific safety performance metrics
should be the result of the contributing factors analysis (see Chapter 1101). For more
information on sustainable highway safety tools and analysis, see Chapter 321.

1106.02(1)(b) Highway Capacity Manual and Traffic Modeling

The Highway Capacity Manual (HCM) provides quantitative methods for evaluating mobility
operational performance. However, some quantitative outputs from some HCM methods are
specific to free-flow speed operations or level of service, and may not be appropriate for use
given the baseline mobility performance metric selected for a specific location. Traffic modeling
software provides a more relevant method for understanding the mobility operational
performance; however, the reliability of the outputs varies given the traffic forecasting for
design years further in the future. Utilize traffic modeling to ascertain potential mobility
operational performance whenever feasible.

1106.02(2) Element Dimensioning Using Criteria-Based Evaluation Method

The criteria-based evaluation method relies on applying criteria presented within the Design
Manual chapters. The application of criteria-based evaluation requires engineering judgment
regarding a specific criteria’s relevance to a particular alternative under consideration or its
direct or indirect effect on a particular performance outcome. The criteria-based evaluation
method is intended to assist with a determination of common application and dimensioning of a
particular design element. However, site-specific factors cannot always be accounted for within
the design criteria, and it is therefore ultimately up to the Engineer of Record.

Variations to design element criteria provided in Design Manual chapters can be heavily
influenced by the selected context and design controls. Use the context, design controls, and
performance target(s) selected to inform engineering judgment in the application of criteria.

1106.03 Dimensioning Iterations

Dimensioning is a crucial part of alternatives formulation and evaluation. A project alternative
will likely go through several iterations to identify design elements, select design element
dimensions, and balance dimensions with the potential inclusion of countermeasures or
treatments to offset an adverse performance impact.

1106.04 Documenting Dimensions

While a primary function of the Basis of Design is to document the design elements selected to
be included in a project, a primary function of the Design Parameter sheets is to document the
dimensions chosen for the various design elements included in a project. Document design
element dimensions on the Design Parameter sheets.

Important Note: If the dimension for an existing design element doesn’t change, no
documentation is required on the Parameter sheets. A Parameter Sheet entry left blank means
that the element was not selected to be included in the project. (See Chapter 1105 for design
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element selection guidance.) A Parameter Sheet template can be found here:
YD http://www.wsdot.wa.gov/Design/Support.htm.

1106.04(1) Performance Target Refinement Procedure

In some situations it may be necessary to refine (or adjust) performance targets for one or more
metrics from the initial targets established and documented on the Basis of Design. Refining a
performance target occurs when the MAISA and/or Engineer of Record determines any of the
following apply:

e All reasonable alternatives have been considered, and no alternative is able to meet
the initial target established.

e An alternative can meet the initial target, but in doing so, unacceptable performance
trade-offs result for other metrics, and the alternatives evaluated cannot mitigate for
the performance gap with low cost countermeasures or treatments.

The refined targets are entered into the Basis of Design prior to approval, and information about
the refinement process is kept with other project records, including consideration of potential
countermeasures, treatments, and/or design elements considered for the identified
alternatives.

1106.04(2) Design Analysis

A Design Analysis is required where a dimension chosen does not meet the value, or lie within

the range of values, provided for that element in the Design Manual (see Chapter 300.)
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