Methods for capacity analysis (METKAP)

Literature inventory i knowledge gaps T needs for study

Freeways
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Freeway segment

C=Co )

C= Capacity for lane i (f/h)

C,; = Base Capacity (f/h)

f, = Correction parameter for lane width and distance to
obstacle

f,, = Correction parameter for truck share

f, = Correction parameter for type of terrain (1,0 level terrain)
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Review of present knowledge

wMany parameters are important, few are used within the
models today

wln some models gradient is an important parameter for capacity

wThe TPMAnodel lacks relationships with important
geometric parameters

w The intention is to further develop the TPM©®odel
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Plans for freeway segment development

With help of data from the STRE&8Babase investigate the
following parameters:

- Influence of lane width on FFS and capacity
- The influence of gradient
- Distance to obstacle

- Special conditions in tunnel conditions


http://images.google.se/imgres?imgurl=http://dmms.iip.kth.se/Members/sivard/kth_rgb.jpg&imgrefurl=http://dmms.iip.kth.se/industrial-partners&usg=__iVxbpjCtV9J9YoUQoXzjuUzNrSY=&h=593&w=593&sz=244&hl=sv&start=1&um=1&tbnid=JPGAUf6yp5L8gM:&tbnh=135&tbnw=135&prev=/images?q=kth+logga&hl=sv&um=1

—_— e — — e — — — — — — — — — —

Ramps

_— e ] ——— — — — — —— — — -



http://images.google.se/imgres?imgurl=http://dmms.iip.kth.se/Members/sivard/kth_rgb.jpg&imgrefurl=http://dmms.iip.kth.se/industrial-partners&usg=__iVxbpjCtV9J9YoUQoXzjuUzNrSY=&h=593&w=593&sz=244&hl=sv&start=1&um=1&tbnid=JPGAUf6yp5L8gM:&tbnh=135&tbnw=135&prev=/images?q=kth+logga&hl=sv&um=1

o

o T
FKTHS

VETENSKAP @

Wy Ramps

C=415Qa*R,,

C= Capacity after on-ramp (f/h)
Ron = Flow at on-ramp (f/h)
a = Correction parameter for interchange density
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Review of present knowledge

- Many parameters are of importance, but few are taken into
account in the existing models

- Uncertainty around the impact of the merging length for capacity

- Lot of efforts on model development, calibration and validation w
be afflicted by this

- Alternative models with critical time gap have been developed
recent years

- The intention is to further develop the TPM©®#odel
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Plans for ramp model development

With help of data from the STRE&8Babase investigate the
following parameters:

-The length of the merging area
-Gradient at the orramp

-Sight distance from cramp

-Speed influence from the main line traffic

-If required influence from other geometric elements
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Weaving area
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Weaving area

flow,,,= Capacity in the weaving area
(f/h)

flow,,eqving= Total weaving flow (f/h)
length = Length of weaving area (m)
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Calibration/validation data
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S ot Review of present knowledge

- Weaving is a complex process, difficult to create
analytical models

- A lot of parameters influence, few are included in the
existing models

- Few places for empirical measures

- Lot of efforts on model development, calibration and
validation will be afflicted by this

- Easy to criticize, but difficult to make improvements
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Plans for weaving model development

With help of data from the STRE&8Babase investigate the
following parameters:

- The length of the weaving area
- Gradient at the oramp
- Sight distance from cramp

- Speed influence from the main line traffic
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Adjacent interchanges

MI=Main line Input, maximum veh. entering the node

MF=Main line Flow that can cross the node

MO21=Main line Output constrain due to ONRF

MO2=Main line Output constrain due to queue storage downstream

MO3=Main line Output constrain due to front clearing queues and
downstream/upstream capacity

ONRF=0n-ramp flow
OFRF=0ff-ramp flow
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Review of present knowledge
- Few existing international models (Actually only one!)
- To create a model of this complexity needs good calibrated
and validated models of ramp merging, weaving areas and
links

- Few places for empirical measures

- Lot of efforts on model development, calibration and
validation will be afflicted by this

- An important part of the development is to create a
oversaturated regime curve
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Development

Provided that the models for the link, weaving and merging works
and by using data from the STRigatbase investigate the followin
parameters:

5SPSt 2L Y2RS{t T 2lade ané @axe FRRONAYS.A |
-Develop an oversaturated regime curve

-Develop a Swedish model for Time & Space analysis
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Rural roads



Speed-flow relations for rural roads

A Concave speed-flow relationships on rural
roads due to limited overtaking possibilities
(Used I n Sweden, Finl anc

o e Medslhastighot v parsonhilar & Totalt imflods. R2, Mot Koping. Vastsrut, 05-20
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Discussion

A Difficult to find roads with high degree of
saturation T Simulation models are often used to
get enough data for the calibration of analytical
models

A Analytical models for rural roads should be
consistent with rural road traffic simulation model
RuTSIim T same way to define and calculate
QoS 1 cf. A-3 simulation



Analysis of shortcomings

A The sight class based road standard
classification system is problematic T A rise and
fall and curvature based approach should be
better

A No model in the Swedish manual for calculation
of free flow speed

A The Swedish model only give average speed
for a specific flow and not the speed variation.

A No correction factors for heavy vehicle shares
on 2+1 roads



Suggestions for future work

A Correction factors for heavy vehicle shares on
2+1 roads

A Model for speed variation

A New road standard classification based on rise
and fall

A Free flow speed model that depends on speed
limit and road design i Based on or coordinated
with the free flow speed model in the RuTSIim
traffic simulation model for rural roads

A Free flow speed model for the new speed limits
(40, 60 80 and 100 km/h)



Non-signalized intersections

Stop/Yield
Roundabouts



Stop/Yield models

A Often critical time gap based (Australia/SIDRA,
Sweden/Capcal, Germany/HBS)

A Queue theory based

AHagring 2000 found | ot o
the US, German and Swedish models

A In Capcal the critical time gap is mainly
Influenced by the length of the weaving stretch
| cf. to the circle radius which is used in e.q.
SIDRA.



Roundabout models

A Often critical time gap based (Australia/SIDRA,
Sweden/Capcal, Germany/HBS, USA/HCM)

A Some non critical time gap based (GB,
ARCADY)

A Queue theory based

A Modeling each approach separately (each
approach as a separate queue system)

A In Capcal the critical time gap is mainly
Influenced by the length of the weaving stretch 1
cf. to the circle radius which is used In e.q.
SIDRA.



Analysis of shortcomings i Stop & Yield

A Modeling of pedestrian and bikes and their
effect on the QoS for vehicle traffic

A Delay calculation at high degrees of saturation
(problems with the co-ordinate transformation
technique)

A No calculation method for All-way stop or yield
Intersection



Analysis of shortcomings i Roundabouts

A Modeling of pedestrian and bikes and their
effect on the QoS for vehicle traffic

A Exit capacity

A Small roundabouts

A Small roundabouts without circle

A Max four leg roundabouts (Capcal)

A Max two circulating lanes

A Free/separated right turns

A U-turns

A Current method description is not complete



Suggestions for future work

A Complete roundabout method description

A Development of calculation method for the effect of
pedestrian crossing on vehicle QoS

A Development of exit capacity calculation method

A Development of calculation method for small
roundabouts

A Development of calculation method that takes u-turing
traffic into account

A Development of delay models that better capture delays
at high degrees of saturation

A Consideration of new speed limits (40, 60 and 80 km/h)



ANALYTICAL METHODS FOR

URBAN STREET SEGMENTS

Ary Pezo
KTH



CAPACITY MANUALS

A US HCM (2010)

) = Co — .
A IHCM (1995) AC=Co= ) AF:

A HBS (2005) Where:
ATV 131 (1977) AC = Actual capacity
Co = ldeal capacity

Adjustment Factors

A EFFEKTSAMBAND 2000 AF;



REGRESSION MODELS

A Space Mean Speed
A85th Percentile
A Operating Speed

Vi:BO+szXik+£
K

Where:

vV, = mean or percentile speed

Bo = constant or intercept

By = regression parameter

Xik = explanatory variable

€ = error term (normally distributed)



ONGOING FIELD DATA COLLECTION

New speed limits in Sweden
ADifferent city sizes

AStreet function

AStationary data

AMobile data

On-street parking
Almpact of parking maneuvers
Almpact of delivery vehicles (load/unload)



URBAN STREET SPEED PROFILE



