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A New Game....
e “Balanced” transportation....

 Multi-modal

« Complete Streets
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What gets “measured” gets “done”...

 Artifacts provide the evidence:
— Federal Reporting by States (HPMS, etc.)
— AASHTO (Roadway Geometric Design)
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Livable, or Not
Livable?




How Livable, or
Complete?
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The Highway Capacity Manual

Multi-Modal LOS Spreadsheet V 3.0
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Planning, Design, Investment
Decisions... ’"
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Reliable Measures

» Motor Vehicle LOS ¢ Fuel Savings

e Bicycling LOS  Emissions / GHG
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San Antonio - Bexar Co. MPO

SAN ANTONIO-BEXAR COUNTY
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DOT Research Initiatives




National Cooperative Highway
Research Program NcHRrp 3-70

e Multi-modal LOS for Arterials
e Evaluated Bicycling & Walking Conditions Methods

 Established the Best Measures / Models
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Austin’s NCHRP 3-70 Test Corridors

e Guadalupe (MLK to Dean Keeton)
« Manchaca (Berkeley to SH 71)

 Manor (Chestnut to Rogge)




National Cooperative Highway
Research Program NcHrp 3-92

« Update of the HCM

 |Incorporated NCHRP reports, reliable peer-
and agency-reviewed methods

 Places Bike, Ped, Transit QOS/LOS
measures on par with MV measures

« Acknowledges the “new” approach of asking
“customers” for performance measures
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Chapters 16 & 17 Urban Arterials

a.k.a. “Multi-modal LOS”

Multimodal Level of Service for Urban Streets
Street Cross-Section Data Street: Buford Highway Limits: Druid Hills Rd to Clairmont Rd

Cross-Section #1 Observer; PSM Date: 39847
From: Druid Hills To: Bishop

1

|Pa\rement Cond: 1 |
|Ja‘,r-WaIk'|ng Calc:

| —

Street Cross-Section (feet)

Shoulder | |
Sidewalk Buffer Parking Bike Ln Trav. LaneTrav. LaneTrav. LaneTrav. Lane Median Trav. LaneTrav. LaneTrav. LaneTrav. Lan
0o | o [ & [ s [ 12 [ 1z [ 12 12 [ 1a [ 12 [ 13 [ 13 | 13 | Onidbis
Data Erry Faelds in Fed
Ped Vol: 100 Segment
| 3} 15581
Intersect | X-Street|X-Creet| {-Street| Right
Cross-Section #2 Control | Lanes | Speed |24V vph | Turn lsl
From: Bishop To: Cliff valley Dishap I 1z 8 siGuaL] 4 55 | 3100
2 Segment
7] a8
Intersect | X-Street|X-Cireet| {-Street| Right
|PaVENEﬂtCDnd: 5 | Control | Lanes | Spaed | Vph |[Turm sl
[ ne ] [lay-walking Cale: s | [sw | oo I & SIGHAL 1900
Segment
| | | | #1 1mft
Intersect | X-Street|X-Creet| {-Street| Right
» Control | Lanes | Speed | Vph |Tum lsl
Street Cross-Section (feet) I
Brianwood wn sichaLl 4 35 | 00 1
Shoulder
Sidewalk Buffer Parking Bike Ln Trav. LaneTrav. LaneTrav. LaneTrav. Lane Median Trav. LaneTrav. LaneTrav. LaneTrav. Lan 5’1"““"‘ il
s | s [ s [ s [ 12 [ 12 [ 12 [ e ] [ 12 12 | 12 Totereet [ Street % S| K S| Foetd
Control | Lanes | Speed | Vph |Tum lsl
Ped Vol: 1400 i =
? 538 SIGHAL 2 25 300
Segment
#5 Tt
Intrsect | K Steel| X-Streel| X-Stieet | Right
¥ Control | Lanes | Speed | Vph |Tumn |3l
Clairmont I 155 8 sichaL] & 25 | s |7
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Highway System Structure

e Points
e Segments
e Facilities




Arterial Bicycle LOS Model

Bicycle LOS = a,(S€q) + a,(exp(Int)) + a,(Cflt)
Where
Seg = length weighted avg. Segment Bicycle LOS Model
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Segment Bicycle LOS Model

Seq =0.507 Ln (V/(4*PHF*L)) + 0.199SP*(1+10.38HV)? +

7.066(1/PC)2-0.005(\W )2+ 0.760

'
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Arterial Bicycle LOS Model

Bicycle LOS = a,(Seq) + a,(exp(Int)) + a,(Cflt)

Where
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Intersection Bicycle LOS

INtBLOS = - 0.2144 W,
+0.0153 CD

AN 824

= total width of outside through lane and shoulder /
bike lane (if present)
= crossing distance, the width of the side street

(including auxiliary lanes and median)
= volume of directional traffic during a 15-minute time
period
= total number of through lanes on the approach to the
< Intersection

Sprinkle



Establishing Target Level(s) of Service
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Multi-Modal LOS Spreadsheet V 3.0
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Pedestrian LOS Model
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LEVEL OF SERVICE A
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LEVEL OF SERVICE B

At LOS B, sufficient area is provided to allow pedestrians to freely select
walking speeds, to bypass other pedestrians, ard to evoid crossing conflicts with
others. At this level, pedestrians begin to be aware of other pedestrians, and to
respond to their presence in the selection of walking path.
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Wldth Of Sldewalk 5sqft/ped Flow Rate: < 15 ped/min/ft

(peds/hr/ft) — ey e R ©

P T —

Elect individual walking speed and to bypass other i '-l
Where crossing or reverse-flow mavements exist, the H g .
> 60 < 30 O high, and its aveidance requires frequent changes in H 'J/ H
—_— LOS pravides reasonably fluid flow; however, H 1
i ion b 1 padestrians is likely to occur. L :
>40 <420
< sq ft/ped Flow Rate: < 26 ped/min/ft
>24 <600 —

astrians would have their normal walking speed
rt adjustment of gait. At the (ower range of this LOS,
>15 900 i ony by “shuffing.” insuffient space is provided
kestrians. Crass- of reverse-flow movements are

he difficulties. Design velumes approach the fimit of
>8 < 1380

fesulting stoppages and interruptions to flow.

IA

MmO |@|>

<8 >1380

sq ft/ped Flow Rate: variable

made cnly by “shuffiing.” There is frequent, unavoidable contact with cther
pedestrians. Cross- and reverse-flow movements gre virtually impossible. Flow is
sporadic and unstable. Space is more characteristic of queusd pedestrians than
of moving pedestrian streams.

At LOS F, all walking speeds are severely restricted, and forward progress is
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Pedestrian LOS Model

Two Roadway Environment models...modified by...

PedLOS = (a,PSegment + a,PInt +c) (RCDF)

PSec = Segment Pedestrian LOS value
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Segment Pedestrian LOS

Seg LOS = -1.2276 In (W, + ,x Y0OSP +f x W + £, x W) +
0.0091(Vol /L) + 0.0004 SPD? + 6.0468

Where:

Ped Seg LOS = Pedestrian level of service score for a segment




Intersection Pedestrian LOS

Ped Int LOS (Signal) = 0.00569 (RTOR+PermLefts) + 0.00013 (crossingTrafVol x

TrafSpeed) + 0.0681 (# LanesCrossed 9-°14) + 0.0401In(PedDelay) — RTCI

(0.0027pPerpTrafVol — 0.1946) + 1.7806

Where
RTOR+PermLefts = right-turn-on-red vehicles plus number of motorists

9
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Roadway Crossing
Difficulty Factor

RCDF = Max[0.80, Min{[(XLOS#-NXLOS#)/7.5 + 1.00],1.20}]
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Pedestrian Level of Service

Level of Service Score
A <15
B >1.5and <25
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Presenter
Presentation Notes
Key Message:  This is the equation conversion table for numerical scores to LOS scores.

Background Information:  N/A

Interactivity:  The entire TRB paper is reproduced in your Reference Manual on page 10.

Reference:
Transportation Research Record 1773



Chapters 16 & 17 Urban Arterials

aka. Multi-modal or Complete Streets
LOS

Street Cross-Section Data Street: Buford Highway Limits: Druid Hills Rd to Clairmont Rd

Cross-Section #1 Observer; PSM Date: 39847
From: Druid Hills To: Bishop

1

|Pa\rement Cond: 1 |
|Ja‘,r-WaIk'|ng Calc:

| —

Street Cross-Section (feet)

Shoulder | |
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|Pa\rementC0nd: 5 | Control | Lanes | Speed | Vph |Tum Isl
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Reliable Measures

» Motor Vehicle LOS ¢ Fuel Savings

e Bicycling LOS  Emissions / GHG
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ActiveTransportation Corridors
Advanced Tools for Livability Benefits...

Bruce W. Landis, P.E., AICP



Conserve by Bicycle and Pedestrian Study Benefits Calculator

Roadway Information

Roadway Mame
Jurizdiction

=R Designation

LIS Designation
Functional Clazz
Mumber of Lanes
AADT

Zignalz

Divided or Undivided
One- ar kwao-way
&rea Type

Epeead Limit

Percent Heavy Wehicles
PFlakar Wehicle LOE"

Pavement Conditian

noew road name

Feliami

Arterial

4

SE000

4
Undivided

Trwea-way

Okher

S0

5.5

"[From ARTFLAH or Generalized Takler)

pLUN‘EULI\NiL

Corridor Characteristics
Axverage Traveler Trip Length [n

&estherics [1-5]

FPoinks af Inkerest [1-73]

Auba Occupancy [ppmy]
EikelFed Facility Length [mi.]
Independent Alignment Trail ™
Corrider Study Length
Tramzit Zervice

Euzez Per Hour

Euz Qeccupancy [ppbk]

Trainz Per haur

Zpan of Eervice [hours per day]
Busz LOE"
Analpziz Zome
Ellip= Length [mi.] 2.00

Ellip=e width [mi.] 0.40

4.

Analyst
Oiake
AgencylCompany
Zcenario

milez
Papulation within 10 miles [people]
Papulation within 0.5 milts [people
Papulation Denszity [poplzg. mi.]
Emplayment Density [jobsdzq mi]
Hauzchald Income [$thouzehald]
Connectivity Measures

0.3%

Pedestrian

Eicypele 328

Influence Area Demographics

100
11000

Ta5d
FEE

100000

lEutorPedand Bl losDar, |

nght—gf—_lﬁuy

Shoulder!
Cgtzide Eike Lans On ztrect Parking? Euffer width
Lane wfidth “width “width 10 Bidewalk? Mo
5 0 Tree Epacing Sidepath? no
Occupancy [i] width =]
Bicypcle LOE P u) Pedestriam LOS = 5083 E
Mode Splits F_::isp-u: Yoleme Facility Users Htl:ri::it:lal Total Daily llBtltfits of Facility
Plator Wehicles =R Hourl Daily |Midpaint Facility 2,575 Tuel Zavings || 3 Gal
Transit T =3 fr) cog Ft-_:ductiorl 64 |bs
Eicpele 3 4 13 16T TS 141 303  Health BencFits)| $1,557
Pedeztrian : 1 13 2E7) 278 2,502 2,165

Rt -d - Fit2atioa
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Report Output for Corridor Investments

Sociletal benefits:
Fuel Savings
CO2 Emissions

Roadway Information
Roadway Name
Jurisdiction

SR Designation

US Designation
Functional Class
Number of Lanes
AADT

Signals

Divided or Undivided
One- or two-way
Area Type

Speed Limit

% Heavy Vehicles
Motor Vehicle LOS*
Pavement Condition

Transit Service
Buses Per Hour

Bus Occupancy (ppb)
Trains Per hour

Health and Energy Benefits Calculator
Mode Choice and Induced Recreational Travel Estimation/Prediction

new road name
Miami
SR3

0

Arterial

4

36000

4
Undivided
Two-way
Other

30

2

E

3.5

Corridor Characteristics
Average Traveler Trip Length
Aesthetics (1-5)

Points of Interest (1-3)

Auto Occupancy (ppmv)
Bike/Ped Facility Length
Independent Alignment Trail?
Corridor Study Length

Influence Area Demographics
Population within 10 miles
Population within 0.75 miles
Population Density (pop/sq. mi.)
Employment Density (jobs/sq mi)

Analysis Zone
Ellipse Length 2.00
Ellipse Width 0.40

Connectivity Measures
Pedestrian

L]
Span of Service Bicycle
avings

Cross Section

Outside lane width feet Bike LOS Cc
- Shoulder/bike lane width feet Ped LOS E
* Health Cost Savings [Er=ea:
Parking Occupancy 0 percent
Buffer Width feet

Tree Sapcing 0 feet
Sidwalk?

Sidepath?

SWISP Width

Mode Splits Per_son Volumes Facility Induced Recreational
Trips Users Users

Motor Vehicles 3,682 2,575 Daily Midpoint Facility
ransit 1,376 39 0 0 0 39

icycle 4 4 167 78 141 308

edestrian 1 1 267 278 2502 2,768

enefits
uel Savings
CO2 Emmissions Savings
Health Costs Savings Revised - 10/05/09

Total Daily

S
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Performance Metrics

Effective Mid-block Crossings

» Make motorists and
pedestrians aware of the
Crossing

s+ Communicate the obligations
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Performance Metrics “Buffered” Bike, or Comfort
Lanes

Bruce W. Landis, P.E., AICP



Your Resources...
 Highway Capacity Manual

e NCHRP Report 616

http://onlinepubs.trb.org/onlinepubs/nchrp/nchrp_rpt_616.pdf

e FDOT’s Q/LOS Handbook

http://www.dot.state.fl.us/planning/systems/sm/los/pdfs

www.sprinkieconsulting.com

" Transit
Juris. lediar A 4 HY ehicle "'
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